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( Sewerage (Pump Station-Booster Pump Station)
( Sewerage (Pump Station-Pumping station inside treatment plant)
(W121)Sewerage (Semi-shield method)
(W2) Sewerage facilities
(W66)Sewerage( Combined type/ Separate type)
(W238)Sewerage(air blow system)
(W186)Sewerage(Anaerobic digestion)
(W103)Sewerage(Attachment pipe)
( )
( )
(
(
(
(
(
(
(
(
(
(
(
(
(
(
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W113)Sewerage(backfilling)

W110)Sewerage(Pipe construction/Cast-in-place mortar piles)
W81)Sewerage(Classification by material)
W235)Sewerage(combined system)
W68)Sewerage(Comparison of sewage methods)
W69)Sewerage(Comparison of sewage methods)
W70)Sewerage(Comparison of sewage methods)
W71)Sewerage(Comparison of sewage methods)
W72)Sewerage(Comparison of sewage methods)
W73)Sewerage(Comparison of sewage methods)
W74)Sewerage(Comparison of sewage methods)
W75)Sewerage(Comparison of sewage methods)
W62)Sewerage(Components)

W76)Sewerage(Construction planning)
W111)Sewerage(Covering, excavation and backfilling-Covering)
W115)Sewerage(Cutting edge driving method)

Sewerage (Final treatment plant)
Sewerage (Final treatment plant)
Sewerage (Final treatment plant)
Sewerage (Final treatment plant)
Sewerage (Final treatment plant)
Sewerage (Final treatment plant)
Sewerage (Improvement of pipe jacking )
Sewerage (Middle jacking method)
Sewerage (Pipe for thrust(pipe jacking))
Sewerage (Pumping Stations)
Sewerage (Pumping Stations)
Sewerage (Pumping Stations)
Sewerage (Semi-shield method)
Sewerage facilities

Sewerage( Combined type/ Separate type)
Sewerage(air blow system)
Sewerage(Anaerobic digestion)
Sewerage(Attachment pipe)
Sewerage(backfilling)
Sewerage(Cast-in-place mortar piles)
Sewerage(Classification by material)
Sewerage(combined system)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Comparison of sewage)
Sewerage(Components)
Sewerage(Construction planning)
Sewerage(Covering)

Sewerage(Cutting edge driving method)



W112)Sewerage(Covering, excavation and backfilling-excavation)
W190)Sewerage(Final sedimentation tank)
W183)Sewerage(Flocculator-Slow speed agitator)
W84)Sewerage(Flow rate calculation and cross-section determination)
W96)Sewerage(Foundation work)

W97)Sewerage(Foundation work)

W98)Sewerage(Foundation work)

W99)Sewerage(Foundation work)

W100)Sewerage(Foundation work)

W163)Sewerage(Foundation work for sewer pipes)
W164)Sewerage(Foundation work for sewer pipes)
W165)Sewerage(Foundation work for sewer pipes)
W166)Sewerage(Foundation work for sewer pipes)
W224)Sewerage(house inlet(Sewage manhole))
W94)Sewerage(inverted siphon(Underpass))

W87)Sewerage(Joining of pipes)

W159)Sewerage(Joining pipes-Water Surface joint)
W160)Sewerage(Joining pipes-Pipe top joint)
W161)Sewerage(Joining pipes-Pipe center joint)
W162)Sewerage(Joining pipes-Pipe center joint)
W79)Sewerage(Location of treatment plant)

W80)Sewerage(Location of treatment plant)
W218)Sewerage(Manhole)

W105)Sewerage(open cut method)

W106)Sewerage(open cut method-Wooden sheet pile method)
W107)Sewerage(open cut method-Lightweight steel sheet pile method)
) (

W61)Sewerage(Permission for sewerage construction)
W77)Sewerage(Pipe construction)
W82)Sewerage(Pipe cross-sectional shape)
W114)Sewerage(pipe jacking method)
W173)Sewerage(Pipe joint)
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(
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(
(
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(
(
(
(
(
(
(
(
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(W174)Sewerage(Pipe joint)

W108)Sewerage(open cut method-Steel sheet pile construction method)
W109)Sewerage(open cut method- H-beam sheet pile construction method)

Sewerage(excavation)
Sewerage(Final sedimentation tank)
Sewerage(Flocculator-Slow speed agitator)
Sewerage(Flow rate calculation)
Sewerage(Foundation work)
Sewerage(Foundation work)
Sewerage(Foundation work)
Sewerage(Foundation work)
Sewerage(Foundation work)
Sewerage(Foundation)
Sewerage(Foundation)
Sewerage(Foundation)
Sewerage(Foundation)
Sewerage(house inlet(Sewage manhole))
Sewerage(inverted siphon(Underpass))
Sewerage(Joining of pipes)
Sewerage(Joining pipes)
Sewerage(Joining pipes)
Sewerage(Joining pipes)
Sewerage(Joining pipes)
Sewerage(Location of treatment plant)
Sewerage(Location of treatment plant)
Sewerage(Manhole)

Sewerage(open cut method)
Sewerage(open cut method)
Sewerage(open cut method)
Sewerage(open cut method)
Sewerage(open cut method)
Sewerage(Permission)
Sewerage(Pipe construction)
Sewerage(Pipe cross-sectional shape)
Sewerage(pipe jacking method)
Sewerage(Pipe joint)

Sewerage(Pipe joint)



W95)Sewerage(Pipe joints)
W85)Sewerage(Pipeline Facilities)

W64)Sewerage(Planning area)
W57)Sewerage(Public sewerage)
W78)Sewerage(Pumping station facilities)
W58)Sewerage(River basin sewerage)
W180)Sewerage(separate system)
W181)Sewerage(separate system)
W236)Sewerage(sewerage of combined system)
W243)Sewerage(simplex system)
) (
) (
) (

) (
) (
) (
W83)Sewerage(Planned sewage volume)
) (
) (
) (

W185)Sewerage(siphon culvert)
W117)Sewerage(Small diameter jacking method)
W202)Sewerage(Socket joint)
W104)Sewerage(Construction of pipes-Soil survey)
W60)Sewerage(Specific public sewerage)
W220)Sewerage(storm outfall(Rainwater outlet))
W221)Sewerage(street inlet(Rainwater basin))
W101)Sewerage(street inlet(rainwater catch basin))
W67)Sewerage(Survey)

W63)Sewerage(Target year)
W244)Sewerage(thickner (Sludge scraper))
W239)Sewerage(trickling filtration bed system)
W86)Sewerage(Type of pipe)
W88)Sewerage(Types of pipe joints)
W89)Sewerage(Types of pipe joints)
W90)Sewerage(Types of pipe joints)
W91)Sewerage(Types of pipe joints)
W92)Sewerage(Types of pipe joints)
W93)Sewerage(Types of pipe joints)
W59)Sewerage(Urban sewerage)
W182)Sewerage(Water distribution valve(ferrule))
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(W18)Water intake facilities(Shallow well)

W65)Sewerage(Planned sewage volume and water quality)

Sewerage(Pipe joints)

Sewerage(Pipeline Facilities)
Sewerage(Planned sewage volume)
Sewerage(Planned sewage volume)
Sewerage(Planning area)
Sewerage(Public sewerage)
Sewerage(Pumping station facilities)
Sewerage(River basin sewerage)
Sewerage(separate system)
Sewerage(separate system)
Sewerage(sewerage of combined system)
Sewerage(simplex system)
Sewerage(siphon culvert)
Sewerage(Small diameter jacking method)
Sewerage(Socket joint)

Sewerage(Soil survey)
Sewerage(Specific public sewerage)
Sewerage(storm outfall(Rainwater outlet))
Sewerage(street inlet(Rainwater basin))
Sewerage(street inlet)

Sewerage(Survey)

Sewerage(Target year)
Sewerage(thickner(Sludge scraper))
Sewerage(trickling filtration bed system)
Sewerage(Type of pipe)
Sewerage(Types of pipe joints)
Sewerage(Types of pipe joints)
Sewerage(Types of pipe joints)
Sewerage(Types of pipe joints)
Sewerage(Types of pipe joints)
Sewerage(Types of pipe joints)
Sewerage(Urban sewerage)
Sewerage(Water distribution valve(ferrule))
Shallow well



(W32)Water supply facilities(Slow sand filtration) Slow sand filtration
(W21)Water intake facilities(\Water conveyance) Water conveyance
(W24)Water intake facilities(Water conveyance facilities-Pipelines) Water conveyance facilities-Pipelines
(W25)Water intake facilities(Water conveyance facilities-Pipelines) Water conveyance facilities-Pipelines
(W26)Water intake facilities(Water conveyance facilities-Pipelines) Water conveyance facilities-Pipelines
(W22)Water intake facilities(\Water conveyance pipes) Water conveyance pipes
(W23)Water intake facilities(Water conveyance pipes) Water conveyance pipes
(W16)Water intake facilities( Water intake basin) Water intake basin
(W13)Water intake facilities(Water intake dam) Water intake dam
(W28)Water intake facilities(Plumber) Water intake facilities-Plumber
(W14)Water intake facilities( Water intake gate) Water intake gate
(W15)Water intake facilities(Water intake towers) Water intake towers
(W29)Water supply facilities(Water purification facilities) Water purification facilities
(W30)Water supply facilities(Water purification facilities) Water purification facilities
(W31)Water supply facilities(Water purification facilities) Water purification facilities
(W35)Water supply facilities(water purification facilities) water purification facilities
(W36)Water supply facilities(water purification facilities) water purification facilities
(W37)Water supply facilities(water purification facilities) water purification facilities
(W38)Water supply facilities(water purification facilities) water purification facilities
(W39)Water supply facilities( water purification facilities-conveyance)facilities) water purification facilities
(W40)Water supply facilities(water purification facilities-Water distribution facilities) water purification facilities
(W41)Water supply facilities(water purification facilities-Water distribution facilities) water purification facilities
(W42)Water supply facilities(Water distribution facilities) water purification facilities
(W43)Water supply facilities(Water distribution facilities) water purification facilities
(W44)Water supply facilities(Water distribution facilities) water purification facilities
(W45)Water supply facilities(Water distribution facilities) water purification facilities
(W46)Water supply facilities(Water distribution facilities) water purification facilities
(W47)Water supply facilities(Water distribution facilities) water purification facilities
(W48)Water supply facilities(Water distribution facilities) water purification facilities
(W8) Water supply (Water sources) Water sources

(W9) Water supply (Water sources) Water sources

(W10) Water supply (Water sources) Water sources

(W11) Water supply (Water sources) Water sources

(W12) Water supply (Water sources) Water sources



W20)Water intake facilities(Water storage facilities)
W145)Water supply

W240)Water supply (clean water(Purified water))
W242)Water supply (continuous flow setting basin)
W209)Water supply and sewerage(Earth retaining works)
W210)Water supply and sewerage(Earth retaining works)
W211)Water supply and sewerage(Earth retaining works)
W212)Water supply and sewerage(Earth retaining works)
W237)Water supply and sewerage(mini size pipe jacking)
W248)Water supply (pipeline)
W249)Water supply (pipeline)
W250)Water supply (pipeline)
W251)Water supply (pipeline)

W241)Water supply (purification plant)

W222)Water supply and sewerage(rainfall observation)

W246)Water supply (Total head)

W247)Water supply (water-conveyance equipment(Water supply facility))

W167)Water supply and sewerage

W195)Water supply and sewerage(Aqueduct)

W201)Water supply and sewerage(Foundation work for water-conveyance (water pipes))
W217)Water supply and sewerage(horizontal auger)

W223)Water supply and sewerage(rain gauge)

W49)Water supply facilities(Water supply equipment)

W50)Water supply facilities(Water supply equipment)

W51)Water supply facilities(Water supply equipment)

W52)Water supply facilities(Water supply equipment)

W53)Water supply facilities(Water supply equipment)

W54)Water supply facilities(Water supply equipment)

W55)Water supply facilities(Water supply equipment)

W7) Water supply plans

W189)Water supply(surface washing (Surface cleaning))

W229)Water supply(activated carbon method)

W232)Water supply(back washing)
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(W228)Water supply(coagulation basin)

Water storage facilities

Water supply

Water supply (clean water(Purified water))
Water supply (continuous flow setting basin)
Water supply (Earth retaining works)
Water supply (Earth retaining works)
Water supply (Earth retaining works)
Water supply (Earth retaining works)
Water supply (mini size pipe jacking)
Water supply (pipeline)

Water supply (pipeline)

Water supply (pipeline)

Water supply (pipeline)

Water supply (purification plant)

Water supply (rainfall observation)
Water supply (Total head)

Water supply (water-conveyance)
Water supply and sewerage

Water supply and sewerage(Aqueduct)
Water supply and sewerage(Foundation)
Water supply and sewerage(horizontal auger)
Water supply and sewerage(rain gauge)
Water supply equipment

Water supply equipment

Water supply equipment

Water supply equipment

Water supply equipment

Water supply equipment

Water supply equipment

Water supply plans

Water supply surface washing

Water supply(activated carbon method)
Water supply(back washing)

Water supply(coagulation basin)



W203
W206
W207
W208
W234
W178
WA177
W215
W216
W187
W188
W193
W219
W191
W192
W213
W197

( Water supply(Double filtration)
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(W146
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Water supply(earthenware pipe)

Water supply(earthenware pipe)

Water supply(earthenware pipe)

Water supply(Elevated tank)

Water supply(filter film)

Water supply(filter material)

Water supply(Flange coupling)

Water supply(Floc Formation Pond)

Water supply(High-speed coagulation and sedimentation tank)
Water supply(High-speed coagulation and sedimentation tank)
Water supply(Intake pipe)

Water supply(Mechanical joint)

Water supply(Minimum hydraulic gradient line)

Water supply(Minimum hydraulic gradient line)

Water supply(Mud spit pipe)

Water supply(pipe jacking method)

W147
W148
W225
W227
W179
W175
W194
W205
W149
W150
W151
W152
W153
W154
W233
W200

Water supply(Rapid filtration)
Water supply(rate of filtration)

Water supply(surface washing (Surface cleaning))
Water supply(trough)

Water supply (Types and characteristics of pipes)
Water supply (Types and characteristics of pipes)
Water supply (Types and characteristics of pipes)
Water supply (Types and characteristics of pipes)
Water supply (Types and characteristics of pipes)
Water supply (Types and characteristics of pipes)
Water supply(Washing tank)

Water supply(Water control valve)
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Water supply (Pipework support method and soil cover thickness)
Water supply (Pipework support method and soil cover thickness)
Water supply (Pipework support method and soil cover thickness)
Water supply(pumping flow system(Pressurized water distribution method))

Water supply(return back of filtration(Filtered water backflow device))

Water supply(Double filtration)

Water supply(earthenware pipe)

Water supply(earthenware pipe)

Water supply(earthenware pipe)

Water supply(Elevated tank)

Water supply(filter film)

Water supply(filter material)

Water supply(Flange coupling)

Water supply(Floc Formation Pond)
Water supply(High-speed coagulation)
Water supply(High-speed coagulation)
Water supply(Intake pipe)

Water supply(Mechanical joint)

Water supply(Minimum hydraulic gradient)
Water supply(Minimum hydraulic gradient)
Water supply(Mud spit pipe)

Water supply(pipe jacking method)
Water supply (Pipework support method)
Water supply (Pipework support method)
Water supply (Pipework support method)
Water supply(pumping flow system)
Water supply(Rapid filtration)

Water supply(rate of filtration)

Water supply(return back of filtration)
Water supply(surface washing)

Water supply(trough)

Water supply (Types of pipes)

Water supply (Types of pipes)

Water supply (Types of pipes)

Water supply (Types of pipes)

Water supply (Types of pipes)

Water supply (Types of pipes)

Water supply(Washing tank)

Water supply(Water control valve)



(W214)Water supply(Water Distribution Reservoir)
(W199)Water supply(Water Distribution)
(W196)Water supply(Water hammer action)
(W176)Water supply(inlet works(water intake facility))
(W155)Water supply (Water purification(clean water) facility)
(W204)Water supply(Water softening)
(W198)Water supply(water-tower)
(W168)Water supply(waterworks-Bearing)
(W1) Watersupply

(W3) Water supply
(W4) Water supply
(W5) Water supply
(W6)

w
w
w
W6) Water supply

Water supply(Water Distribution Reservoir)
Water supply(Water Distribution)
Water supply(Water hammer action)
Water supply(water intake facility)
Water supply (Water purification)
Water supply(Water softening)
Water supply(water-tower)

Water supply(waterworks-Bearing)
Watersupply

Watersupply

Watersupply

Watersupply

Watersupply



(W1)Watersupply

Structure of the water supply

Water purification plant

@8 ©@o9 oPe @

Water intake-Rivers and ponds
Water conveyance pipes

Water receiving wells

Mixing ponds

Flocculation ponds
Sedimentation ponds

(W1)Watersupply

Filtration ponds

=

Chlorine chambers
Distribution ponds
Distribution pipes
Households

i
©
,;;}
(e}
o

Water purification plant

Structure of the water supply




(W2)Sewerage facilities

(W2) Sewerage facilities

Sewerage facilities

Sewerage
Sewerage structure

THome

2 Sewer pipe

@ sand basin (sedimentation basin)
@ Screen

& Primary sedimentation tank
& hAeration tank

@Final sedimentation tank
@ Chlorine sterilization

@ Reservoir

0utlet pipe

dRiver

—————————————————————————————————————————————

Sewerage structure

ool [o] o] [o] 6] k| ] [e]-®]~[a
e o 9] @ |
; ® ®| @ i
; ® E
Sewerage




(W3) Water supply

(W3) Water supply

WNater supply facilities
composition of the water supply
Water supply
Facilities with pipes
Supply of drinking water

@ Water storage

@Wel |

Water supply

@Water

tower (stand pipe)




(W4) Water supply

(W4)

Water supply facilities
Composition of water supply
Water supply
Water quality standards
T)No contaminating organisms

@ Gyanide and mercury: No toxic substances

@ Gopper. iron. fluorine, and phenol:
@ Not abnormally acidic or alkaline
GiNo abnormal taste or odor

& Colorless and transparent

""""""""""""" ﬁSand filter

Pebble

gn:'h" % %,

a %o e, o
= ] &=
o % BN e e

S BUE

n

1
£

Water supply

Not exceeding the permissible limit
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(W5) Water supply

(W5) Water supply

Waderwarks: Fgei [ivies Layout of water supply facilities

Water supply

1
1
L
[
L
1
e G |
3 ;

//]; __I-_I ii IL:::::I-: E:::::::::::::::::::ﬂ
o e
@ @ 3 @ ® ® @
@ Water intake % Water supply
Water source Water conveyance pump
Screen

Water conveyance pipe
(@) Water storage

sand basin (sedimentation basin) ® Water distribution
Water distribution tower
@ Water conveyance in case of branching off
Water conveyance pump water supply pipe Trom
Water conveyance pipe water distribution pipe
@ Water purification @ Water supply
Sedimentation basin Dividing valve
filtration basin Stop valve

Water supply pipe
Water meter

Water supply tap

Chlorine disinfection room
Water purification area




(W6) Water supply

(W6) Water supply

Waterworks facilities
Water supply
Design standards for waterworks
Standards for waterworks and waterworks facilities

1) Water intake facilities: Gapable of taking in high-quality raw water
@ Water storage facilities: Sufficient water storage capacity
3 Water conveyance facilities: Pumps and water conveyance pipes that can convey raw water
@ Water purification facilities: Sedimentation ponds, filtration ponds., disinfection facilities
& Water supply facilities: Pumps. water supply pipes
& Water distribution facilities: Ponds. pumps. drainage pipes
@ Waterworks facilities: Water pressure. earth pressure. and earthquake forces:
Sufficient resistance Water is not contaminated or |eaks
1) Water intake facilities: Water source. screen
2 Water storage facilities: Settlin ond
s g g P
@ Water conveyance facilities: Water conveyance pumps. water conveyance pipes
@ Water purification facilities: Sedimentation ponds. filtration ponds.
chlorine disinfection chambers, purified water ponds
& Water supply facilities: Water supply pumps. water supply pipes
& Water distribution facilities: Water distribution towers. water distribution pipes
7 Waterworks facilities: Branch valves. stop valves. water supply pipes. water meters.

water supply valves




(W7) Water supply plans

(W7) Water supply plans

Water supply facilities
Water supply plans

|

M Annual plans

Target for about 10 years from now
Planned water supply area

Planned water supply population
Planned water supply volume

@ & W N

Facility layout

DWater source area

@ Water intake
Water supply pipeline

@ Water purification plant (processed into drinkable water)
E:l“xthWatrr supply pipe
@Drainage reservoir

Water distribution pipe

; EL?\\E}‘:F ®Water distribution pipe network

Urban area Under the road
®Water supply system




(W8) Water supply (Water sources)

(W8) Water supply (Water sources)

Water supply facilities

Water supply planning

Water sources

Water sources for water supply

Surface water and groundwater

Surface water: river water and |lake water

Conditions for water sources for water supply

1) Required amount of raw water
Good water guality. economical water purification
No pollution

® @ M~

Water intake facilities: Low construction and maintenance costs

DWater source area

@ Water intake

@ Water purification plant (processed into drinkable water)

@Drainage reservoir
SWater distribution pipe network

B/Water supply system

W7




(W9) Water supply (Water sources)

(W9) Water supply

Water supply facilities
Water supply planning
Water source

@DRiver water

M Water volume/level

- plenty of water can be taken throughout the year
Points to note

+ Layout for safe and reliable water intake

- Flooding/surveys at max imum drought

D

Water source area

@ Water intake

(Water sources)

Low watxé":'ﬁ';'r;gﬁ\&?.}e:'l-, = intake
er pipe
Water intake R374

@Water purification plant (processed into drinkable water)

@) Drainage reservoir

B Water distribution pipe network

&/Water supply system




(W10) Water supply (Water sources)

(W10) Water supply (Water sources)

Water intake
Water supply facilities

Water supply planning
Water source

(MRiver water b d ;
= : submerged weir .-z .
@Water quality S L Water intake

* Turbidity changes during floods P _"" water intake gate

* Water quality surveys throughout the year ;

Determine water purification method !
[
water intake dam “2%7 sluice gate
JDWater source area "
spli | lway
R372
@Water intake

@ Water purification plant (processed into drinkable water)

d)Drainage reservoir
B Water distribution pipe network

Water supply system




(W11) Water supply (Water sources)

(W11)

Waterworks facilities
Waterworks planning
Water sources
@ lLake water
* Pay attention to water
« Water quality:

« Inflowing rivers
 Microbial ocourrence

1 1
b A

Evaporat ion

acean

: river runoff ' v

Water supply (Water sources)

guality, such as eutrophication

Varies depending on coastal conditions, wind direction. and wind speed

i
ot . ;
edaporat ion :
1 : ":!' P I 1

R T T =

L R ’ groundwater outflow
- -- lakes and marshes

groundwater outf low

R133




(W12) Water supply (Water sources)

(W12) Water supply (Water sources)

Waterworks facilities

Waterworks plans
Water sources

3 Groundwater that natural ly comes to the surface
Groundwater sources — Points
- Diffigulty in drawing large amounts of water @ Coastal areas:
« Simple water supply - Small water supply

Underground flow:
Under the sand layer of the river

+ Water quality - Good to note

Not affected by seawater
@ Factory wastewater/sewage: No infiltration of sewage
@ Underground water: Change in the center

of the river flow, Lowering of the riverbed:

Ory water volume decreases; Water cannot be drawn

Gravity wel| Lk
Wind___ <:i:::) : Tenow {

.
rain
.

Spring water: Groundwater

’
1 1
= 5 raim oy

" - “river runoff
1%

sular.raqlllltr
[

|
river runof
Loy i =

fafat i
ffeﬁaburathnvf
[l ; o
'mvaporation -

T lakes and marshes sgroundwater outflow




(W13)Water intake facilities(Water intake dam)

(W13)Water intake facilities(Water intake dam)

Water supply facilities
Water intake facilities

ter intake
I Water intake dam ﬂ'_yater intake dam

* Goncrete structure drainage canal

» Effects of flooding sand haSiWuhﬁ.

* Rising water levels during floods

- Upstream structures (bridges. roads) waterway -0 #
water intake gate head tank....

Water intake pressure pipe.... .

auxiliary dam

spillway (f Loe ‘water outlet

flixed weir

apran - D220

Movable weir ° =

Fixed weir cross section D200




(W14)Water intake facilities( Water intake gate)

(Water

(W14)

Waterworks facilities
Water
Z Water intake gate
+ Gate type. corner cut type

Water supply Intake gate)

intake facilities

* Good qual ity ground ;
water intake gate

+ Install a screen
Water intake
auxiliary dam

........

fixed weir

apron "

Mij

Movable weir

D200

o o II.'I
i ! :
g A 1A %
2 s IR R e A
e i it
3 oy A A e T !
Fixed weir cross section




(W15)Water intake facilities(Water intake towers)

(W1b)Water intake facilities(Water intake towers)

Water supply facilities
Water intake facilities

3 Water intake towers
Installed in rivers, lakes, and reservoirs where the water level changes greatly

Water intake towers that can take water even when the planned minimum water level is reached

water jntake gate intake dam

ater, intake




(W16)Water intake facilities( Water intake basin)

(W16)Water intake facilities( Water intake basin)

Water supply facilities
Water intake facilities
@ Water intake basin
Rivers and lakes: Facilities that protrude into the water
Do not install in areas where riverbeds and |akebeds change drastical ly

water ntake zate intake dam

atEﬁ,intake

_auxiliary dam
Fron

Whvabl'e weitS Arch dam

[Ty

. s
fill dam oA

gravity dam
D150




(W17)Water intake facilities( Intake pipe culvert Intake culvert)

(Wi7)Water intake facilities(Intake pipe culvert Intake culvert)
Water supply facilities

Intake facilities

& Water intake pipe, water intake culvert

Installed in areas with |little change in water volume and water level
Lakes and marshes: Intake of underground water

Ground surface

A AL AR JE—
£ I
i l\ /
groundwater level & B
T meshEEEsr  LEva Rainwater infiltration
' " E5BE Wells dug in aquifers
Artesian
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(W18)Water intake facilities(Shallow well)

(W18)Water intake facilities(Shallow well)

Waterworks facilities
Water intake facilities
®Shallow well

8-10m shal low well
LV ground water level Vi
5
Topsoi | ) :
= N EZ b t aquifer
;§ ZD '; = Gravel layer z T h\ permeable layer
e e & I \\
%-%o a0 iy e
. “Strainer
i .
Gravel - T impermeable layer
«g-----Hume pipe E495




(W19)Water intake facilities(Deep well)

(W19) Water

intake facilities (Deep well)

Water supply facilities
Intake facilities "
FiDeep well M Topsoil
Over 30m ;-@Ha:ural water level
—] == @ Red sand -10
pP—
/ / / / ’ ah _h l
% @ fine sand mixed with shells 90
@ Fine sand mixed with shells
b =30
®Smal | black gravel ~:-[@Casing
; , -40
& Coarse sand mixed with small gravel
- 8trainer
{'Medium sand mixed with small gravel —90
TiDeep well @Clay -60
E149 T Deep well




(W20)Water intake facilities(Water storage facilities)

(W20)Water intake facilities(Water storage facilities)

Water supply facilities
Water storage facilities
» Dams and |akes
« Dams: dams for water supply only
Multipurpose dams
+ Selected based on topography. geology. hydraulic conditions. etc
i

water pressure

§ Arch dam
S TR ALt T

D3 D155




(W21)Water intake facilities(Water conveyance)

(W21)Water intake facilities (Water convevyance)

Water supply facilities Water conveyance

Water conveyance facilities
Conducting raw water to a water purification plant

Water conveyance facilities:
Water conveyance pipes, pumps

= 1 Water conveyance pump

Surface type (open conduit)
In the case of open conduits,
water pollution prevention,
danger prevention
Average fTlow velocity,
max imum speed, minimum speed,

[ater conveyance pipe

Underground type (covered conduit)

Im/s

— -l
[

T

L s |
[

11

el ek |

o5 ;

4
e pete

(3 Water conveyance
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(W22)Water intake facilities(Water conveyance pipes)

(W22) Water intake facilities(Water conveyance pipes)

Water supply facilities

Water conveyance facilities

Conveying raw water to the water purification plant
Water conveyance facilities: Water conveyance pipes, pumps
@Water conveyance pipes

withstand internal and external pressure

D Materials

Water conveyance pipe types

* Gast iron pipes

* Ductile cast iron pipes

- Steel pipes

* Prestressed concrete pipes

» Asbestos cement pipes for water supply :

*Rigid polyvinyl chloride pipes for water supply ) v [ N
7 | T b i

1
a

+
1
a

Fr—-—-—-n+4a)

e — It + L—L:|2_| .:r TT
//_/l— _' I_I E LEEEl i':,::::::::::::::::::::ﬁ
® @ @ 5 ® ?

Water conveyance
Water conveyance pump
Water conveyance pipe




(W23)Water intake facilities(Water conveyance pipes)

(W23)Water intake facilities(Water conveyance pipes)

Water supply facilities
Water conveyance facilities
@Pipe diameter and flow rate(discharge) formula
Low water level at the start point and high water level

at the end point: Considering hydraul ic gradient
Hazen Williams formula

V=kCR"0.63570.54
V: flow velogity
k: conversion factor for each unit system
(k =1.318 for US customary units, k = 0.849 for SI units)
G: flow coefficient
R: hydraulic radius

S: hydraul ic gradient (head loss per length of pipe, i.e. hf/L)




(W24)Water intake facilities(Water conveyance facilities-Pipelines)

(W24)Water intake facilities (Water conveyance facilities-Pipelines)

Water supply facilities
Water conveyance facilities
@Pipelines
@TPublic roads or water supply land
@ Avoid sudden bends
@ Safety valves and pressure regulating tanks: Deal with water hammer
@Air valves in convex areas where air can easily accumulate
Instal| sludge valves in concave areas where sediment can easily accumulate
@ Accident response: 2 pipes, install connecting pipes at key points

@ Water supply head @Slug valve
@ hydraulic gradient S ludge valve

\ [\ MAir valve
? . E @ A Sludge valve

AReceivying well

Water |purification plant
MWater intake

@sand basin (sedimenta:jﬁk

@) Connecting well

:

5 @ @A bl
@)Sludge valve @ N i0Sludge valve k
@Air valve -

@Water pipe bridge
S ludge valve

B Tunne |




(W25)Water intake facilities(Water conveyance facilities-Pipelines)

(W25)Water intake facilities(Water conveyance facilities-Pipelines)

Water supply fTacilities
Water supply pipeline
Water conveyance pipes

(MWater intake DSludge valve
@ sand basin (sedimentation basin) dMWater pipe bridge
@Connecting well @Sludge valve
@Sludge valve i Slug valve
SAir valve dSludge valve
®Tunnel @Air valve
@Water supply head @®Sludge valve
@hydraulic gradient @Receiving well
@Air valve @@ Water purification plant
\ ¥ A NN ﬂ D

7 ﬁé =

E




(W26)Water intake facilities(Water conveyance facilities-Pipelines)

(W26)Water intake facilities (Water conveyance facilities-Pipelines)

Water supply facilities
Water conveyance (supply) facilities //// //iﬁyf
Water conveyance pipes § 2
@ Burial depth BHr‘a' depth

@ Public roads: Agreement with road administrator éarth cover
@ Pipe diameter 900mm or less: 120cm or more ;

Pipe diameter 900mm or more: 150cm or maore

@ Burial depth — shallow — concrete slab installation éjD J/;j;
e e

@ Gold regions: greater than freezing depth

Pipe diameter
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|
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(W27)Water intake facilities(Aqueducts and bridge-attached pipes)

(W27)Water intake facilities(Aqueducts and bridge-attached pipes)
Water supply facilities

Water conveyance facilities

Water conveyance pipelines

®Agqueducts and bridge-attached pipes jf

River crossings

Water pipe bridges

Bridges, etc.

(T)Cast iron pipes: flange joints

@ Abutments: embedded

3)Bridge girders: expansion joints

@Wooden bridges: not erected or attached é?ﬁy
B Cold regions: cold protection works Aqueduct

25




(W28)Water intake facilities(Plumber)

(W28)Water intake facilities(Plumber)
Waterworks facilities

Water supply facilities

Water supply pipelines ;ﬁ

©Plumber a -
* Mechanical joint cast iron pipe /?9C5;
Welded joint steel pipe

TFlat bottom bearing
* Welded joint steel pipe

» Installation direction: Pipe facing higher than the receiving port
Pipe support method

MF lat bottom bearing: Small diameter pipe Pipe bottom: Sand as cushion
@Circular arc bearing: Thin steel pipe

Large diameter cast iron pipe
Areas with good geology

3Pine sheet pile leveling bearing

Areas with soft ground

i
Stopping plate . . @Circular arc bearing
Peg stopper (pine corner) Pine sheet pile

YIS

£

Pile EE

T F

@Pine sheet pile level ing bearing




(W29)Water supply facilities(Water purification facilities)

(W29) Water supply facilities(Water purification facilities)

Water supply facilities

Water purification facilities

River water, groundwater — purified to drinkable water

 Complies with tap water qguality standards

@MDRaw water quality: coliform bacteria (1007L, MPN) 500 or less
General bacteria (1?1) 500 or less

@0ther than 1), set up facilities for sedimentation, filtration, and disinfection
3Large amount of impurities in raw water: impurity removal: water purification facilities

Layout of water supply facilities
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@ Water purification
Sedimentation basin
filtration basin
Chlorine disinfection room
Water purification area Wa
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1
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(W30)Water supply facilities(Water purification facilities)

(W30)Water supply facilities(Water purification facilities)

Water supply facilities
Logcation., arrangement. and structure of water purification facilities
-ﬂxw_ . . g e vy ' L
1) Water purification plant: Sanitary environment
@& Avoid low-lying areas
@ MNo obstruction to drainage from sedimentation ponds. filtration ponds. etc
=, ' ' ) ' ' ' '
@ Filtration: Mo sewage. rainwater, or insects enter purified water
® Toilets, sewage pits. and wastewater dumps: No sewage leakage

Logation: At least 15m away from sedimentation ponds. filtration areas.
purified water ponds. and drainage ponds

Layout of water supply fTacilities

<

"."’- 1 r % 3
——r — t s | S —— — :: :: ] L
L} s 1 H= =
i L SR At oot s dnibw e
. - ik
= i

Sedimentation basin
filtration basin

Ghlorine disinfection room
Water purification area

W5




(W31)Water supply facilities(Water purification facilities)

(W31)Water supply facilities(Water purification facilities)

Water supply facilities
Logation. arrangement. and structure of water purification fTacilities
Slow sand filtration
Rapid sand filtration
Slow sand filtration
d)Annual average turbidity of raw water: 10 degrees or less
@ Biochemical oxygen demand (BOD) 2 ppm or less
@ Goliform bacteria (100 ml. MPN) 1000 or less

Layout of water supply facilities
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]
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L
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1
1
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1
1
1
1
1
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@ Water puvi
Sedimentation basin
filtration basin
Chlorine disinfection room
Water purification area W5
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(W32)Water supply facilities(Slow sand filtration)

(W32)Water supply facilities(Slow sand filtration)

Water supply facilities
Location, arrangement, and structure of water purification facilities
(T Slow sand filtration

Layout of water supply facilities

<]
[ ]
|

|

1
;

f:' :J:_—|

@ Water purification
Sedimentation basin
filtration basin
Chlorine disinfection room

Flow sheet of slow sand filtration Water purification area W5

1) Receiving well|=|@ plain precipitation{Normal sedimentation pond)| = |@ Slow sand filtration pond

=

LI > |@ Chlorine disinfection room| ... s+ |@® Purified water pond |-~ |® Wastewater pond




(W33)Water supply facilities(Rapid sand filtration)

(W33)Water supply facilities(Rapid sand filtration)

Water supply facilities

Locat ion and arrangement of water purification facilities
ZRapid zand filtration

* Chemical sedimentation basin

“Rapid sand filtration (120-150 m/day)

||'|

— T TT

o

i JE Mr- e n
v I—[ : ; n SRt \:': L n n
—— T— 1 1 i —— TR & 3
/,J— b HEl alee e s cmmeseeet)
" a1

Lavout of water supply facilities Cummees ,M;"
Water pUFification
sedimentation basin
filtration basin
Chlorine disinfect ion room
Rapid filtration flow sheet Water purification area It
DRecelving we||}%h@3H|gh—speed coazulation and sedimentation basin “..[@Rapid sand Tiltration basinh
H@Chemical sedimentat ion BaASin | :

o JBChlorine disinfection room |- s B Clean water basin |- = DDrainage basin




(W34)Water supply facilities(Comparison between rapid and slow sand filtration)

(W34 )Water =supply facilities(Comparison between rapid and slow sand filtration)

Water supply facilities
Location, arrangement, and structure of water purification facilities

@) Comparison between rapid and slow sand filtration

Method
[tem Rapid sand filtration Slow sand filtration
@Filtration speed @100-150 m/day ®4-5 m/day
@ Treatment method ®Pretreatment and @Physical filtration and
physical filtration biochemical action
@ Maintenance costs @ Expensive M cheap
@Site area @Small area @ large site
BRaw water turbidity @ Appropriate in case of @Appropriate in case of
temperature is above 10 degrees temperature is below 10 degrees
@® Management technology dRequires advanced technology @Normal




(W35)Water supply facilities(water purification facilities)

(W35)Water supply facilities(water purification facilities)

Water supply facilities
Location, arrangement, and structure of water purification facilities
@Disinfection
All disinfection uses chlorine
Chlorine agent: |liquid chlorine, bleaching powder

AR
=
1
=
F3 ;

v [ o

--_//];_I I : i i

[T

1
[T S P d
R e
T
1
k
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_________

Sedimentation basin

filtration basin

Chlorine disinfection room

Water purification area W5




(W36)Water supply facilities(water purification facilities)

(W36)Water supply facilities(water purification facilities)

Water supply facilities

Location, arrangement, and structure of water purification facilities

@0ther treatments
(TPre-chlorination
@pH adjustment

@ Aeration

Supplyving oxyvgen Trom the air to the water

VA — o

Layout of water supply facilities

Sedimentation basin
filtration basin

Chlorine disinfection room
Water purification area

W5




(W37)Water supply facilities(water purification facilities)

(W37)Water supply facilities(water purification facilities)

Water supply facilities
Location, arrangement, and structure of water purification facilities
B Removal of iron and manganese
Iron: Bad odor, water turns red
Manganese: Causes black water

v [F—F ; W
i ., L

Layout of water supply facilities
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o
1
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e
F]
B
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S e o

@ Water purification
Sedimentation basin
filtration basin
Chlorine disinfection room
Water purification area W5




(W38)Water supply facilities(water purification facilities)

(W38)Water supply facilities(water purification facilities)

Water supply facilities
Location, arrangement and structure of water purification facilities
@®Activated carbon treatment
@0zone treatment

o

v Mg ol A

Layout of water supply facilities

@ Water purification
Sedimentation basin
filtration basin
Chlorine disinfeection room
Water purification area Wa




(W39)Water supply facilities( water purification facilities-conveyance)facilities)

(W39 )Water supply facilities( water purification facilities-conveyance)facilities)

Water supply facilities
Location, arrangement, and structure of water purification facilities
Water supply (water-conveyance)facilities
* Water purification facilities — Purified water — Water reservoir

* Water pipes
» Water volume calculation: Planned maximum daily water supply (standard)
* Water supply channel: Pipe type. diameter, and channel — same as water conveyance facilities

Layout of water supply facilities

i 1 E El
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& Water supply
Water conveyance pump
Water conveyance pipe




(W40)Water supply facilities(water purification facilities-Water distribution facilities)

(W40)Water supply facilities(water purification-Water distribution facilities)

Water supply facilities
Logation., arrangement. and structure of water purification facilities
Water distribution facilities

Drinking water: Water purification plants and distribution tanks — Households and factories
= . a . .
) Planned water distribution volume

. . . @ Distribution ponds
Planned maximum water supply volume for a certain period e p

) Distribution pipes
Planned maximum water supply volume for a certain day

r ——————————————————————— = -|

I*@&*@ @ & % % @J %LI*I

® Water distribution Water purification planh

Water distribution tower

i adse of Branohine obf Structure of the water supply

: Wi
water supply pipe from
water distribution pipe
Layout of water supply facilities
nonn
3 e %I%\
v | i (TN :
- — S e e B [ 1" n n
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e
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(W41)Water supply facilities(water purification facilities-Water distribution facilities)

(Wi1)Water supply facilities(water purification facilities—-Water distribution facilities)

@ Distribution ponds

Water supply facilities ) Distribution pipes

Location and arrangement of water purification facilities, structure
Water distribution facilities

e et s

e e 3 0-3:6 @ 6 g [ 68 [
@Water distribution method -2 :. @ & . @ T@ {
- Gravity flow type e L
= Pump pressure type Water purification plant
- Combined type Structure of the water supply

@Within water supply area Layout of water supply faciliﬁies W

High altitude — Gravity flow type
@ Gravity flow type + water reservoir:

Pressure pump (booster pump) ; —fr
vV | a—F I 5;/;‘55 ;
//J; U Ei Hozed E:::,::::::::::::::::E
i :
) @ @ @ ® . @& @

® Water distribution

Water distribution tower
in case of branching off

water supply pipe from
water distribution pipe

W5




(W42)Water supply facilities(Water distribution facilities)

(WA2)Water supply facilities(Water distribution facilities)

@ Distribution ponds

Water supply facilities @ Distribution pipes

Py e Iy e Py e Ittt il i ol gy gt oy 0 |

Position and arrangement of water purification facilities, structure
Water distribution facilities ' :

3 Water distribution reservoir 'ﬁj'*":f' [ El TE}
- Storage of purified water | e LF

* Role of adjusting water distribution Water purification pléht

@ Structure Structure of the water supply

* Prevention of algae growth, cover to prevent rainwater from entering Wi
 Pollution prevention — Solid structure ® Water distribution

* Insulation device ﬂater distributioq tower

- Cleaning, interior painting, repainting — 2 or more reservoirs in case of branching off

water supply pipe from
water distribution pipe
Layout of water supply facilities T

i
s
[
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(W43)Water supply facilities(Water distribution facilities)

(W43)Water supply facilities(Water distribution facilities)

» Genter of water supply area T S L S
Water purification plant

Water supply facilities
Position and arrangement of water purification facilities
Water distribution facilities @ Distribution ponds
@ Water distribution reservoir @ Distribution pipes
» Stores purified water i
+ Role of adjusting water distribution +@+:r@| & %L®@
@ Position and height E 6] @ Bl

* Height that ensures dynamic water pressure
Structure of the water supply

* Within water supply area — Large difference W

in elevation — Water distribution reservoirs . . .
are set up in 2-3 water supply areas ® Water d!shr!huh!un

Water distribution tower
: : in case of branching off
worth of the planned maximum daily water supply volume i ~. water supply pipe from

ﬂx water distribution pipe

o T ~ L 1 } ﬁﬁ}x
III J

- Effective water volume: Standard is 8-12 hours’ L

_|_| i
//J; _I__I III'-\. Ei It-;:::"‘l Ik!::j::::::::::::::::
s e
2 © @ @ & B D




(W44)Water supply facilities(Water distribution facilities)

(W44)Water supply facilities(Water distribution facilities)

Water supply facilities
Logcation, arrangement, and structure of water purification facilities
Water distribution facilities @ Distribution ponds

@ Water distribution pipes @ Distribution pipes

+ Water distribution reservoir — User e
Pipe network *@*E@ &l % % il %*‘@*@
* Pipe type ! i Bl ;
* Pipe diameter s ss oo sy e el

. 1. 5kgf/om? or more Water purification plant

* Water pressure is evenly distributed
within the water supply area

Structure of the water supply
Wi

& Water distribution
Water distribution tower
in case of branching off
_ water supply pipe from
lx water distribution pipe

v Mot i
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(W45)Water supply facilities(Water distribution facilities)

(W45)Water supply facilities(Water distribution facilities)

Water supply facilities
Location and arrangement of water purification facilities

Water distribution facilities @ Distribution ponds

@) Water distribution pipes @ Distribution pipes

Layout T i

- Supply pipes to main water supply pipes — @*.a.. @ Bl 6] I I @ I @ il
Water distribution branch pipes :;

- Water distribution pipes — e -

Water purification Iant
Avoid dead-end pipes — Mesh layout ’ I P

Structure of the water supply
Wi

® Water distribution
Water distribution tower
in case of branching off
_ water supply pipe from
% water distribution pipe

[
L)
©3
&)
©

W5




(W46)Water supply facilities(Water distribution facilities)

(W46)Water supply facilities(Water distribution facilities)

Water supply facilities
Logation and arrangement of water purification facilities

Water distribution facilities @ Distribution ponds
@Water distribution pipes @ Distribution pipes
Fire hydrants — Road intersections and forks fo o SRRRAS - R
100-200m intervals O-3-2 @ El % % il %;@_@

Water purification plant

Structure of the water supply
W1

& Water distribution
Water distribution tower
in case of branching off

;’? ~ water supply pipe from
; % water distribution pipe
B Lo ;
- T qu
Vi rj::] E________1:|;—| L wf g A "
//]; |_| Ei ;.;:::-: Ik,:::::::::::::::::::!‘j
s
O @ @ @ ®.. B @

W5




(W47)Water supply facilities(Water distribution facilities)

(W4T7)Water supply facilities(Water distribution facilities)

Water supply facilities @ Distribution ponds
Position, arrangement, and structure of water purification facilities @ Distribution pipes
Water distribution facilities ..
@Water distribution pipes |

Pipe burial position and depth (Tl ~[2)- . [@ & fg I @ I‘*@ )

* Water distribution main pipe — (Close to the ecenter of the road !

Water distribution branch pipe — Sidewalk, one side of the roadway Water purification plant

- in case of the road is wide, water distribution branch pipe — Structure of the water supply
Sidewalks on both sides, both sides of the roadway W1
* Laying on the sidewalk — Burying depth of ® Water distribution
water distribution branch pipe — About 90 cm standard Water distribution tower

in case of branching off
. water supply pipe from
nowater distribution pipe

e Tt o/ A

 Water distribution pipe — 0Other underground buried Dbjectg“f
in case of close to each other — At least 30 cm aparp’

T

\IT;::
| ol
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(W48)Water supply facilities(Water distribution facilities)

(WA8)Water supply facilities(Water distribution facilities)

Water supply facilities
Location, arrangement, and structure of water purification facilities

Water distribution facilities @ Distribution ponds
@ Water distribution pipes @ Distribution pipes
Prevention of electrolytic corrosion and dangerous connections o e s

+ Do not directly connect to pipes other than water pipes q_@diﬁ [E] % % @] %%@@

1
Water purification plant

Structure of the water supply
i

®& Water distribution
Water distribution tower
in case of branching off
~ water supply pipe from
3. water distribution pipe

N A

v R

v e i ,,
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(W49)Water supply facilities(Water supply equipment)

(W49)Water supply facilities(Water supply equipment)

Waterworks facilities
Water supply equipment

Stop valves Road facilities . 3 .
560 0243 @ 8 ulla it
:5‘:' .;Jb- -..4) @ i @ . Ii ..:I
B
@ Distribution pipes
g , L
: fﬁ?ﬁ \\hﬂ_J @ Households W1
@ Water purification plant

Structure of the water supply

@Roads v [ o)

@ Sewer pipes el 2L : ] 0 TR SRR

@) Stop valves @ @3 @ ® ® -~ @ ,
@Meters

B Water meters @ Water supply
®Private property Dividing valve
%?Wgterlsupply vglves Layout of water supply facilities Stop valve
@Distribution pipes Water supply pipe
@Diversion valves Water meter
@Stop valves Water supply tap
) Stop valves W5

@@Water supply pipes




(W50)Water supply facilities(Water supply equipment)

(W50) Water supply facilities (Water supply equipment)

Waterworks facilities
Water supply eguipment

__________________________

-
U ; il Dlstrlbut|nn p|pes
i

O || ®

j%? AN i) Households W1

Water purification plant

. o Structure of the water supply
Stop valves Private property facilities

Standard drawing of water supply system

DRoads o e e A T i)
iy ) | l|—.r_||_| I[!:::'::::::E:::::;:I I
@Private property E i i

EE"TEII]::: N
©
(=0

3)Stop valves © 28 @ % %

@heters @ Water supply
SWater supply valves Dividing valve
®Distribution pipes Layout of water supply facilities Stop valve
TDiversion valves Water supply pipe
B Stop valves Water meter
@Water meters Water supply tap

d0Water supply pipes W5




(W51)Water supply facilities(Water supply equipment)

(Wo1)Water supply facilities(Water supply equipment)

NasarwaEks Tanilities Layout of water supply facilities

Water supply equipment .J”N“h“\
(TMWater supply method: direct supply and tank type . — 3 Eﬁ i ﬁiﬁxﬁ
2 Designed water volume %:H ' T___AEJLJ [:EE:i”=“=%====; ;
@Pipe diameter ® 20 ¢ © @ E
@Pipe @ Water supply

» Laying on public roads — Occupied location Dividing valve

- Water tap installation location — Convenient location Stop valve

Water supply pipe
Water meter
Keep away from sewage and wastewater Water supply tap -

Avoid cross piping under building foundations and floors
(E_EJ-

 Pipe line — Direct piping

* Water supply pipe — Basement, 2nd floor and above

— Each floor — Water stop device

0] @ 3 @
77777777?:# o % T ’]J
= mn
B @ \\'Fﬁ

Stop valves Private property Tacilities

® Wa0




(W52)Water supply facilities(Water supply equipment)

(Wo2)Water supply facilities(Water supply equipment)

Waterworks facilities
Water supply equipment

(®Dangerous connections

- Water supply pipe — Do not directly connect to pipes other than water pipes
» Water supply pipe outlet — Drop—in

Higher than the full water level

* Toilet flush valve — Do not directly connect to water supply pipe

Standard drawing of water supply system T)Roads (D)Water supply valves
2 Sewer pipes @Distribution pipes
@3)Stop valves @Diversion valves
@Neters i Stop valves
BWater meters iStop valves
W49 P

®Private property @@Water supply pipes

@Roads ®Distribution pipes
(2Private property @Diversion valves
i L @)Stop valves @ Stop valves
P & : a0 @hWeters @Water meters
i

e W50 B Water supply valves ({0Water supply pipes
Stop valves Private property facilities




(W53)Water supply facilities(Water supply equipment)

(Wh3)Water supply facilities (Water supply equipment)

Waterworks facilities
Water supply equipment
® Types of water supply pipes

- Ductile iron pipes - Copper pipes
- Steel pipes - Rigid polyvinyl chloride pipes
+ Stainless steel pipes - Polyethylene pipes
Standard drawing of water supply system
(DRoads @Water supply valves
@) Sewer pipes @Distribution pipes
@ Stop valves @Diversion valves
@Meters @Stop valves
W49 ;?Water meters {Stop valves
®Private property @dZWater supply pipes
= @Roads ®Distribution pipes
m @ 3 Iy Ef @Private property @Diversion valves
A 3)Stop valves @® Stop valves
B> @heters @Water meters
iﬁe W50 G Water supply valves d9Water supply pipes

Stop valves Private property facilities




(W54)Water supply facilities(Water supply equipment)

(Wh4)Water supply facilities(Water supply equipment)

Waterworks facilities
Water supply equipment
T0ther equipment
- Nater meter
- Water inlet
- Water heater

Standard drawing of water supply system
- Water cooler

@ Roads TWater supply valves
53D E?\ @) Sewer pipes @Distribution pipes
zéﬁ%azr.%g ® = e @ Stop valves @Diversion valves
o~ @Neters @@Stop valves
G i Stop valves
W49 S Water meters p

®Private property @{@Water supply pipes

@ Roads ®Distribution pipes
2)Private property (ZDiversion valves
L 3)Stop valves 8 Stop valves
@Meters @Water meters
W50 @ Water supply valves dQWater supply pipes

Stop valﬁes Private property facilities




(W55)Water supply facilities(Water supply equipment)

(W55)Water supply facilities(Water supply equipment)

Waterworks facilities
Water supply equipment
@®Laying water supply pipes
@TDepth of buried water supply pipes

* On public roads
Roadways: 120cm or more

Sidewalks: 90cm or more

On private roads: 60cm or more iﬁ
Regulations for underground buried objects On private property: 30cm or more

Standard drawing of water supply system

- 3D e
6D 2] fray 2
e = %w s :

g °

Stop valves Road facilities

5
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Stop valves Private property facilities

(DRoads

(@)Sewer pipes

@ Stop valves
@Meters

©Water meters
®Private property

(T Roads
@)Private property

@) Stop valves
@heters

B Water supply valves d0Water supply pipes

i
réal d%pth
arﬁh COVEr

i /./‘-".
91 W26

T Water supply valves

@Distribution pipes
@Diversion valves
{0 Stop valves

i Stap valves

@ Water supply pipes W49

®Distribution pipes
@Diversion valves

B Stop valves
@Water meters

W50




(W56)Sewerage

(W56) Sewerage

Sewerage
The role of sewerage

Removal of rainwater (prevention of flooding)
Improvement of the surrounding environment (removal of gutters. bad odors, and pathogens)

Flush toilets

Water quality conservation Q
e @ Evaporation

_ x;;:;::apﬂﬁﬁainfall P

L

- @Surface water
. i
B Industr!

al water

@Final treatment plant
@Purification of wastewater

(7)5ewage

{iMDischar




(W57)Sewerage(Public sewerage)

(W57) Sewerage (Publ ic sewerage)

Sewerage
Types of sewerage
d)Public sewerage
Rainwater and wastewater removal
Final treatment of wastewater

Municipal ity — Business owner Q

EZ:::i S g . @ Evaporation
- : EET

s (Hqgﬂalnfall P

S

-

e e e T

K
Vs

x £ 1
> uj@ﬂurfaue water
~ I ey el |
= @) Industiria @ Industrial wastewater

@ Groundwater

@Final treatment plant
@ Purification of wastewater

e R e e B B W e o el e e W ey

=
@ 0cean




(W58)Sewerage(River basin sewerage)

(W58) Sewerage (River basin sewerage)

Sewerage
Types of sewerage
@River basin sewerage
Rivers, lakes and marshes — Prevention of water pollution
Managed by prefectures

[ T
River basin sewerage treatment plant




(W59)Sewerage(Urban sewerage)

Sewerage

Types of sewerage
@ lUrban sewerage

(W59) Sewerage (Urban sewerage)

Gatchment area 2km? or more — lUrban river

Gatchment area 2km? or

less — lUrban sewerage

Facilities that remove rainwater from urban areas and quickly drain it into rivers.

gtc. in municipalities that do not have public sewerage systems

sewage

=~y Pumping station
onduit
1
| I |

Sewage treatment plant

sewage

Treated water

ol
T T v

@ Urban sewerage




(W60)Sewerage(Specific public sewerage)

(W60) Sewerage (Specific public sewerage)

Sewerage

Types of sewerage
@ Specific public sewerage

Sewage ftreatment system for industrial wastewater from small and medium—sized factories

.

,x”“: : ke @ Evaporation

(T o o g e e e e W e S

HaiEFinaI treatment plant

7 Sewage

dDischarg

@ 0cean
W57




(W61)Sewerage(Permission for sewerage construction)

(W61)Sewerage (Permission for sewerage construction)

Sewerage
* Permission for sewerage construction
@Llaying pipes @Final treatment facility

Roads — Road administrator Notification of installation of specific facilities

Rivers — River administrator

Building confirmation application

Private l?”d i Lanq HGQUISIT!DH Fire-related notification
Gonstruction — Police %:raffln and safety)

@ Evaporation

/z(;:;“.. i
;i::; },&Lﬁalnfall SR e
f}_.-({.r( -

St

2 “aj@35urfaue water
< e raaietrial water
% Indu gtria

@ Groundwater

T Sewage

@Dischar




(W62)Sewerage(Components)

(W62) Sewerage (Components)

- Sewerage planning

@ Components of sewerage
Drainage facilities

Branch pipes

Main pipes

Pumping stations

Treatment plants

Sewage — Gravity flow system

General households

Toilets Public ggwage manholes
Bathrooms Manholes

Laundry | .| Connecting manholes

P

I
B
Water distribution facilities R To sewage treatment plants

—

Connecting manholes |-

Factory — Pump|ng stations

Workplace
Excludled facilifies Sewer pipes

ey
) K:)

Sewage — Gravity flow system

Sewer pipes




(W63)Sewerage(Target year)

(W63) Sewerage (Target year)

Sewerage

» Sewerage planning
@2 Target year

Plan year — 20 years

<D

@Evaporation

F T o -

J— A MRainfall LTt
T S
e ¢

S e e S S SR s sk

-y @ Surface water

F)Groundwater -

Eo

@ Industrial wastewater

e s s

Dclean water @@Final treatment plant

Town G S
@ Purification of wastewater

Town B

Main pipeline

Branch pipeline AR vers

P
b
-

Town D
River basin public sewerage
@ 0cean

Town D W57

River basin sewerage ftreatment plant W58




(W64)Sewerage(Planning area)

(W64) Sewerage (Planning area)

General households

Public sewage manholes

Manholes
To sewage treatment plants

—

Sewerage

+ Sewerage planning . . e
Water distribution facilities

@Planning area Factory Workplace

Prediction for 20 years from now

P il Wil Pl Pl
Urbanization area + urbanization control area Excludedil_hjas

Sewer pipes

Sewage — Gravity flowb

_ Q {T:Rainfall o @Evaporation

Pumping stations
() Sewer pipes W62

" N
{ = ’
1
b
1

% v
T
\_‘/ P e d

=

@B Industrial wastewater

@Final treatment plant
@ Purification of wastewater

1
h
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Main pipeline

Branch pipeline 7)Sewage

Town D {Discharzge- U ivers

River basin public sewerage

Town D

River basin sewerage treatment plant W58




(W65)Sewerage(Planned sewage volume and water quality)

(W65) Sewerage (Planned sewage volume and water quality)

Sewerage
« Sewerage planning

@ Planned sewage volume and water quality
@ Det fn 7 ¥

1 Determining rainwater

« Rainfall intensity formula

I=a/ {t+b)

a.b: Gonstants determined from rainfall
t: Duration of rainfall

separate system

W26 1

65 Larﬁe circle: water pipe
o small circle: sewage pipe

@ Flow velocity in sewer pipes

0 6m/s=sewage pipe=3 0m/s
0 8m/s=rain water pipe=3 0m/s

in case of it is slow. waste will settle
in case of it is fast. materials such as
concrete pipes will be damaged

comhined system

rainwater Wastewater

water pipe : sewage pipe

W236




(W66)Sewerage( Combined type/ Separate type)

(W66) Sewerage ( Combined type/ Separate type)

Sewerage

Sewerage planning
® Wastewater removal method
@ Combined type
Wastewater and rainwater are discharged through the same pipe
in case of there is a lot of rainfall — Discharged without treatment
(@) Separate type
Wastewater and rainwater are discharged through separate pipes
Wastewater is treated and then discharged — Water guality is maintained Cost — High

rainwater Wastewater

@ Houses @ Road width

@ street inlet =i ® Private sewer pipe

S
@ house inlet

@ MWanhole

@) Separate type

w180
, o: Large circle: water pipe
@ Combined type «: Small circle: sewage pipe

@ Attached pipe




(W67)Sewerage(Survey)

(W67) Sewerage (Survey)

Sewerage

+ Sewerage planning
B Survey of sewerage planning

@ Topography. rainfall. and river basin @ land use situation
@ Gurrent river flow(discharge) & Future population forecast

@ Gurrent water quality & Industry forecast @

Public sewerage 'il

River basin sewerage
W58 By W57




(W68)Sewerage(Comparison of sewage methods)

(W68) Sewerage (Comparison of sewage methods)

Sewerage
Comparison of sewage methods

separate system

combined system

W261

o: Large circle. water pipe
.: Small circle: sewage pipe

rainwater Wastewater

W236

(1) Construction cost

It

is cheaper in case of there is

an existing drainage system.

Cheaper than new construction of
a complete flow diversion type




(W69)Sewerage(Comparison of sewage methods)

(W69) Sewerage (Comparison of sewage methods)

Sewerage
Compar ison of sewage methods

separate system

combined system

W261

water pipe

G LarFe circle:
=t Sma SEwWage pipe

| circle:

Wastewater

rainwater

water pipe sewage pipe

W236

@ Difficulty of construction

Two buried pipes — difficult

Easier than the separate type




(W70)Sewerage(Comparison of sewage methods)

(W70) Sewerage (Comparison of sewage methods)

Sewerage
Comparison of sewage methods

separate system

combined system

W261
G:I_ar%e circle: water pipe
-1 Sma

| circle: sewage pipe

rainwater Wastewater

W236

(3) Buried depth of pipes

To obtain a high flow velocity,
the gradient must be increased
[t becomes deeper

A pump station in the middle
|5 necessary

[t can be shal lower
than the separate type




(W71)Sewerage(Comparison of sewage methods)

(W71) Sewerage (Comparison of sewage methods)

Sewerage
Compar ison of sewage methods

separate system

combined system

Wastewater

rainwater

water pipe =

Sewage pipe
W261 W236
. water pipe
. sewage plpe
@ Final treatment plant Smal | scale Large scale
Little change in water quality |pyring rainfall - Large change in

Treatment — stable

and volume

water gual ity and volume
Treatment - unstable




(W72)Sewerage(Comparison of sewage methods)

(W72) Sewerage (Comparison of sewage methods)

Sewerage
Gompar ison of sewage methods

separate SYSTEM

combined system

W261

D.LarFe circle: water pipe

oo small circle: sewage plpe

rainwater Wastewater

W236

& GCleaning inside the pipe

Upstream — Sediment formation
Flushing - Reguired

Natural flushing

during rainy weather




(W73)Sewerage(Comparison of sewage methods)

(W73) Sewerage (Comparison of sewage methods)

Sewerage
Gompar ison of sewage methods

separdatTe SYSTem

combined system

D:I_arFe circle:

o: Small circle:

W26 1

water pipe
sewage plpe

rainwater

Wastewater

W236

& Sediment inflow

|ittle

much




(W74)Sewerage(Comparison of sewage methods)

(W74) Sewerage (Comparison of sewage methods)

Sewerage
Comparison of sewage methods

separate system

combined system

W261

O: Large circle. water pipe
«» Small circle: sewage pipe

rainwater Wastewater

W236

(7)Connecting drainage equipment]

Complicated — prone to errors

Easy




(W75)Sewerage(Comparison of sewage methods)

(W75) Sewerage (Comparison of sewage methods)

Sewerage
Comparison of sewage methods

separate system

combined system

W261

o: Large circle: water pipe
.: 8mall circle: sewage pipe

rainwater Wastewater

water pipe sewage pipe

W236

@® Pollution

at the discharge destination

Pollution caused
by sewage disappears

Initial stage: Pollutants caused

by rainfall — runoff

As the amount of rainfall
sewage is diluted and

increases)
runs off




(W76)Sewerage(Construction planning)

(W76) Sewerage (Construction planning)

Sewerage
Sewerage planning

Construction planning

* Drainage area—Wide area
(TPut sewage into the main line as gquickly as possible

@Do not go against the terrain
@Flat land - Prioritize existing drainage channels

@Direct rainwater to the riverbank as much as possible <:i:::::::::::>}
<::::) P " @Evaporation
e’ MRainfal | L

Oy @) Surface water

@®Industrial wastewater
@Groundwater

©clean water @Final treatment plant

@ Purification of wastewater

o o

7 Sewage . R
= 5 @Discharge WRIVErsS

@ 0cean
W57




(W77)Sewerage(Pipe construction)

(W77) Sewerage (Pipe construction)

Sewerage
Sewerage planning M Right angle (vertical)
Construction plan @ Interceptor type: Most combined types
- Pipe cnngtruction (3@ Fan-shaped type: Collects sewage in a fan shape to one point
Sewage drainage system @ Radial type: Requires multiple treatment plants
@ Parallel type: Areas with large elevation changes
® Centralized type: Collects from all sides and drains into the main line

i
= . ¢ = L
- |

@) Components of sewerage W62

A
1
1
1
1
1
1
1
1
1

)
1
1
1
1
1
1

Public sewerage W57




(W78)Sewerage(Pumping station facilities)

(W78) Sewerage (Pumping station facilities)

Sewerage
Sewerage planning

Construction planning
* Pumping station facilities @ Length of sewer pipes — shorter
Maintenance costs — high 3Effects of land works are realized quickly

<>

= e E @Evaporation
x,Q,;;ﬁi}Rainfal |

T Good drainage conditions at discharge destination

T
P e

Y
@ Surface water

Industrial wastewater

L

(s

@Final treatment plant
{@Purification of wastewater

(7)Sewage Lg""J dWDischar

-Pumpinﬁ station facilities




(W79)Sewerage(Location of treatment plant)

(W79) Sewerage (Location of treatment plant)

SEwWer

Sewerage planning
Facility Planning
« Logation of treatment plant

T)Discharge water area — close water guantity
w1 - Ll wl LY.

water quality. water level — few problems
@Planning area — downstream point

@Site area — It must be large

P T p @ FEvaporation
- ::;:j-{ﬂﬁainfall A
- L P T

“
“

s

-~ r &
“aj@?ﬂurfaue water

-.EESEWEIEE ”' 3 @'D’iﬁﬂharg AR vers
« Pumping station-Tacilities




(W80)Sewerage(Location of treatment plant)

(W80) Sewerage (Location of treatment plant)

sewer
Sewerage planning
Facility Planning
* Location of treatment plant
@S ludge disposal method

@ in case of there is no disposal site
Concentrate— dehydration—incineration

@in case of the time of landfill disposal
Concentrated — digestion— sludge conditioning— dehydration— disposal {iii::::::::::bg

(::::j oy # @Evaporation
o~ DRainfall v

EENG et e
ks
e

-y @Surface water
p ial water
B Industr




(W81)Sewerage(Classification by material)

(W81) Sewerage(Classification by material)

sewer
- Sewerage planning
Pipeline Facilities
« Type of pipe
diGlassification by material
Factory Products
Geramic pipes. reinforced concrete pipes. centrifugal reinforced concrete pipes.
reinforced plastic composite pipes
On-site products

Reinforced concrete pipes and shield pipes

Reinforced concrete pile

" Hume tube

C1427




(W82)Sewerage(Pipe cross-sectional shape)

(W82) Sewerage (Pipe cross—-sectional shape)

Sewerage
+ Sewerage planning
Pipeline facilities

+ Types of pipes
@ Pipe cross-sectional shape

Gircular pipe Rectangular pipe Horseshoe pipe

I frsss s o st tIIINY At Arrer et

N




(W83)Sewerage(Planned sewage volume)

(W83 )Sewerage(Planned sewage wvolume)

sewerage
* sewerage planning
Pipeline facilities
* Types of pipes

P lanned sewage volume
- Sewage pipe: Maxinum sewage volume in planned time (planned sewaze volume)

* Starm sewer pipe

Q=1/360C - 1 - A

@: Planned storm water volume (m3/fs)

C: RBunoff coefficient: 0.55

[: Rainfall intensity (mm/h)

f: Drainage area (ha: hectares): BOha
Inflow time: 8 minutes

Flow down time: B minutes

a=R000

=38

I=a/(t+h)

I[=6000, ¢ {8+6) +38) =6000/52=115nmn/h
Sewarage

Q=1/360C - 1 - &

0=1 /360 x0.66xX 115xXB0=10.58 10.5m3. " =




(W84)Sewerage(Flow rate calculation and cross-section determination)

(W4 )Sewerage(Flow rate calculation and cross-section determination)

Sewerage
» Gewerage planning
Pipeline facilities
* Tvpes of pipes
@Flow rateidischarge) calculation and cross-section determination
* Flow ratef{discharge) calculation and cross-section determination
Manning's formula
¥=1/nR"2/3 - 171 /2

n: Roughness coefficient (surface roughness)

B: Diameter and depth

[: Gradient

o=y - A

d: Flow rateldischargze) n3/s

Wi Flow velocity mn/s i

f: brea m?
(]




(W85)Sewerage(Pipeline Facilities)

(W85) Sewerage (Pipeline Facilities)

SEwer

- Sewerage planning

Pipeline Facilities

- Type of pipe

* Gircular pipe: Full water (maximum flow rate when the water depth is 95%)

* Rectangle 90% water depth

- Horseshoe-shaped 80% water depth

Maximum flow rate(discharge)

0.95d

Gircular pipe Rectangular pipe Horseshoe pipe

L / T T T

water depth 95% © 90% water depth ' B0% water dep;th W82




(W86)Sewerage(Type of pipe)

(W86) Sewerage (Type of pipe)

sewer
+ Sewerage planning
Pipeline Facilities
- Type of pipe
Minimum Pipe Diameter
Sewage pipe 200mm

Rain Water pipe 250mm
Confluence pipe 250mm separate system combined system

rainwater Wastewater

5r

W261 W236

o: Large circle: water pipe
«: Small circle: sewage pipe

Cﬁnfiuenée pipe 250mm




(W87)Sewerage(Joining of pipes)

(W87) Sewerage (Joining of pipes)

- Sewerage planning
Pipeline Facilities
@Joining of pipes
« in case of the direction of the pipe changes
* in case of the slope changes
* in case of the pipe diameter changes

* in case of confluence Q

ii:::i S e @ Evaporation
4 = = .-z.-"' g
i (Hggﬂalnfall S ,

x L]

R
-

Loty
% x{@ﬂurfaue water

@ Industrial wastewater

d@Final treatment plant
i Purification of wastewater

@Sewage ORivers

i Discharge:

@ 0cean
W57

Efj:j [] ) i Manholes

LLY:




(W88)Sewerage(Types of pipe joints)

(W88) Sewerage (Types of pipe joints)

Sewer
- Sewerage planning
Pipeline Facilities
® Types of pipe joints
Types. shapes., and characteristics of joints according to changes in pipe diameter
d)Water Surface joint
* Match the water level upstream and downstream
- Rational
Troublesome calculation

G L

Z %z I

» Match the water level upstiream and downstream

dWater Surface joint




(W89)Sewerage(Types of pipe joints)

(W89) Sewerage (Types of pipe joints)
Sewerage

» Sewerage planning

Pipeline facilities

B Types of pipe joints

Types, shapes., and features of joints according to changes in pipe diameter
@Pipe top joint

Match pipe tops

- Match the height of the inner top of the pipe

- Easy to calculate

* Pipes are buried deeper

(Good in case of there is a slope on the ground) e L

i

~Matech pipe tops

5

@Pipe top joint




(W90)Sewerage(Types of pipe joints)

(WA0)Sewerage(Types of pipe joints)

SENerage

* Sewerage planning
Pipeline facilities

S Tvpes of pipe joints
Twpes, shapes, and characteristics of joints according to changes in pipe diameter

@Pipe center joint
* Make the center height of the pipe the same

- Center of O and @&

G.L

7 7 e i

~Pipe center line

g

Pipe center joint




(W91)Sewerage(Types of pipe joints)

(W91) Sewerage (Types of pipe joints)
Sewerage
+ Sewerage planning
Pipeline facilities
® Types of pipe joints
Types, shapes, and features of joints according to changes in pipe diameter
@Low pipe joints
+ Align the bottom of the pipes
- Pipes are buried to a small depth

* Poor hydraulic conditions upstream

- Suitable for pump drainage areas

.

/./

k _Align the bottom of the pipes

@low pipe joints




(W92)Sewerage(Types of pipe joints)

(W92) Sewerage (Types of pipe joints)

SEWEr

- Sewerage planning

Pipeline Facilities

B Types of pipe joints

Types, shapes. and characteristics of joints according to changes in pipe diameter

& Step joining

in case of the ground surface slope is steep. steps are used to join

slope is steap

manho le

Sub-Pipe

& Step joining




(W93)Sewerage(Types of pipe joints)

(W93) Sewerage (Types of pipe joints)
Sewer
» Sewerage planning
Pipeline Facilities
® Types of pipe joints
Types. shapes. and characteristics of joints according to changes in pipe diameter
& Stair connection

* in case of the slope of the ground is steep
Tonal ity of flow velocity

Maintain a minimum so0il cover

* Pipe top joint or water surface joint

manhole
’_’777‘ i T
N "

"

® Stair connection




(W94)Sewerage(inverted siphon(Underpass))

(W94) Sewerage (inverted siphon(Underpass))

Sewerage
Sewerage planning
Pipeline facilities
& Types of pipe joints

Types. shapes. and characteristics of joints according to changes in pipe diameter
@ inverted siphon(Underpass)

Passing under a structure as a pressure pipe

manho le manhol e

Waterway

<]

e R612
siphon culvert -pipe culvert R271




(W95)Sewerage(Pipe joints)

(W95) Sewerage (Pipe joints)

Sewerage
Sewerage planning
Pipeline facilities
® Pipe joints

@ Collar joints @ Socket joints @ Spigot joints




(W96)Sewerage(Foundation work)

(W96) Sewerage (Foundation work)

Sewerage
+ Sewerage planning
Pipeline facilities
@ Foundation work
T cap beam
« Normal ground
» Sufficient backfilling under the pipe




(W97)Sewerage(Foundation work)

(W97) Sewerage (Foundation work)

Sewerage

+ Sewerage planning

Pipeline facilities

{7 Foundation work

& %and foundation, gravel foundation. split stone foundation
* Used on soft ground

 Disperses force

Tcap beam

@Sand foundation. gravel foundation. split stone foundation




(W98)Sewerage(Foundation work)

(W98) Sewerage (Foundation

Sewerage
Sewerage planning
Pipeline facilities
(@) Foundation work
3 Ladder beam foundation
Used for soft soil with spring water
Filling the gaps between the ladder bars with gravel

@))J?i‘jrx(i:fg(@

3 Ladder beam foundation

work)




(W99)Sewerage(Foundation work)

Sewerage

Sewerage planning

Pipeline facilities
@ Foundation work

(W99) Sewerage (Foundation work)

@ Pile-driven cap beam foundation

Soft ground - Subsidence (Settling Settlement )

expected

=T
=T

- ¥

@ Pile-driven cap beam foundation




(W100)Sewerage(Foundation work)

(W100) Sewerage (Foundation work)

Sewerage
sewerage planning
Pipeline facilities
{7) Foundation work
& Goncrete foundation
in case of the external pressure of the pipe is large
Instal led to reinforce the pipe

The larger the angle of the bearing surface. the greater the strength
Use in combination with O to &

& Goncrete foundation




(W101)Sewerage(street inlet(rainwater catch basin))

(W101) Sewerage(street inlet(rainwater catch basin))

Sewerage
Sewerage planning
Pipeline facilities
@ street inlet{rainwater catch basin)
Install at the location where the sidewalk and roadway are separated
Install at 30m intervals
Make it easy for rainwater to enter
install a mud catchment

Road width

____________________________________________________________________________________

Private land 5 “i Private land

T § SEERCIEEL

rainwater manhole
5 street inlet(rainwater catch basin)
: “Attachment pipe
rain water pipe

Sewage manhole(house inlet) :
Sewage pipe

Standard layout diagram for separate pipe




(W102)Sewerage(Sewage manhole(house inlet))

(W102) Sewerage (Sewage manhole (house inlet))

Sewerage
Sewerage planning
Pipeline facilities
@ Sewage manhole(house
Bottom of sewage manhol
Sewage is sent out
Install a cast iron or

Private |and

inlet)
g — Install an invert

reinforced concrete cover to prevent odors

Road width

o Wl

Private land

iz |
A::ﬁghmen: pipe

Sewage manhole(hou

‘;i/—
rainwater manhole
street inlet{rainwater catch basin)

: “Attachment pipe
rain water pipe

#.'='l: Ll .
se inlet)

Sewagé pipe

Standard layout diagram for separate pipe




(W103)Sewerage(Attachment pipe)

(W103) Sewerage (Attachment pipe)

Sewerage
Sewerage planning
Pipe facilities

i Attachment pipe
A pipe connecting the manhole and sewer pipe
Pipe diameter 150-200mm

Slope 1/100 or more

Road width

T UM 5 g HL R Sl L S O S

Private |and

‘;i/—
rainwater manhole
street inlet{rainwater catch basin)

: “Attachment pipe
rain water pipe

Private |and

7777

At:aghmen: pipe
== AT

Sewage manhole(house inlet)
Sewage pipe

Standard layout diagram for separate pipe




(W104)Sewerage(Construction of pipes-Soil survey)

(W104) Sewerage (Construction of pipes-Soil survey)

Construction of pipes
Soil survey
(DSelection of pipe foundation work (sand, gravel, |adder beam. concrete)
@3Selection of construction method (open cut method, jacking method, shield method)
@Earth retaining method (wooden sheet pile, lightweight steel sheet pile, steel sheet pile,
H-shaped steel horizontal sheet pile)

@Design of roadbed, road base, and pavement in case of restoring roads

(UFoundation work @open cut method,
! nglar _
) - Deep well ... %
o
@cap beam Wa7 iR Nethd F145

3Earth retaining method @ restoring roadg
roadway
7 asphalt
o® BWEr pipe

A ws s water pipE
- SEWEF pipe

i grogndwater level

WEI’ pipe
geology Shield methaod

F85 F123

T
d

retaining wal |




(W105)Sewerage(open cut method)

(W105) Sewerage (open cut method)

Pipe construction
Construction seaquence for open cut and cover method

(DPile driving
@Road surface lining

(BProtection of buried chjects
@Earth retaining shoring
SRecords of excavation, reinforcing cage

installation, and concrete placement

B Construction Open cutting method
@Waterproof @ @

BHCkf||||ﬂg I||||||||T||||||.|_J||I
(@Road lining removal ® ©®® EbL

Earth retaining

=

F133




(W106)Sewerage(open cut method-Wooden sheet pile method)

(W106) Sewerage (open cut metho

Pipe construction

M Types of retaining works
(MWWooden sheet pile method

d-Wooden sheet pile method)

Used for small and medium diameter pipe construction

Shal low excavation
Good soil quality wa{]i
Pine boards about 4. 5cm thick

,,,,,,,,

ng

A

Wooden sheet pile s

strut beam

A0

.......

.;

- MWooden sh

'fiﬁﬁﬁzaﬁi;;xV

eet pile method




(W107)Sewerage(open cut method-Lightweight steel sheet pile method)

(W107)Sewerage{open cut method-Lightweight steel sheet pile method)

Pipe construction
T Types of retaining wall

@ Lightweight steel sheet pile method

* Used for small and medium—-sized pipe constructian
- Egconomical as it can be reused

* Easy to handle

+ Fasy to deform

Lightweight steel sheet pile

W

Y, e "-iiJ.xf?szzigéz

v
e
PirIE |UES ’Lm“%’?
{ﬁfagﬁ

ﬁ:‘&i'ﬁ it

: ::.32221»-"

@ lLightweight steel sheet pile method




(W108)Sewerage(open cut method-Steel sheet pile construction method)

(W108)Seweragelopen cut method-Steel sheet pile construction method)

Gonstruction of pipes
) Types of mountain retaining work
@ Steel sheet pile construction method
» Large-scale construction with a large excavation depth

+ Steel sheet pile - good strength. watertightness., and durability Stoe] shmek piie
+ Large-scale construction with a large excavation depth :
- Steel sheet pile — proper strength., watertightness. and durability
Eeqsfres hegy;fmau?inery ‘Ei s
andling — difficult B e el
g e R,
o T il &

Ut ) il

+ Steel sheet pile method

F342 Pine Togs |||

A

@)Steel sheet pile construction method




(W109)Sewerage(open cut method- H-beam sheet pile construction method)

(W109) Sewerage (open cut method— H-beam sheet pile construction method)

Construction of pipes
@D Types of Earth retaining work
@H-beam sheet pile construction method
*H or I beams are driven into intervals of 1.5-2. Om.
Fit the horizontal sheet pile at the same time as excavation
» Used in case of steel sheet piles cannot be cast continuously.
- Used for geology where steel sheet piles cannot be driven
- There is a disadvantage that watertightness cannot be obtained. . H-beams

__________________

Unable to prevent heaving e “"j“d"“_ .......... miﬁiljj [-beams

e _”GLmhﬂ

Main pile horizontal sheet pile work

] =5 e

H-t o ol
- s F342

L)

e o
O

@H-beam sheet pile construction method




(W110)Sewerage(Pipe construction/Cast-in-place mortar piles)

(W110) Sewerage (Pipe construction/Cast—in-place mortar piles)

Pipe construction
== -|- 5 ' . 5 g
1) Types of retaining wall construction
& GCast-in-place mortar piles

* in gase of steel sheet piles cannot be driven in due to gravel layers. etc
* Noiseless, vibration-free construction method

Gast-in-place reinforced concrete wall

: F142
* Gontinuous underground wall

gonstruction method
(1) Pillars and pil l2rs (2) Pillars and walls (3) Walls and walls

& Cast—-in-place mortar piles F142




(W111)Sewerage(Covering, excavation and backfilling-Covering)

(W111) Sewerage (Covering, excavation and backfilling-Covering)

Pipe construction
@ Govering. excavation and backfilling
1 Govering
Made of steel or cast iron, with asphalt applied to the surface
To prevent slipping
The difference in level between the cover plate and the road surface is fixed with asphalt mixture

GCover plate

Open cutting method Asphalt mixture

Lining board i i
v e e e s e e |r|= | I | ..“. | b\m G.L
? L Lining girder GOOH T,
Er'i]::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-fiiﬂ:---'"' ":_.-;_. I_beam @ Em
‘ ] . angle

“Ghannel ).- Good quality soil

| m—

“ckebq-q-4-{-rq-9-t1-q-p-ror-r
o . O T = P P P e

“*ir- Earth retaining pile 300H

F143




(W112)Sewerage(Covering, excavation and backfilling-excavation)

(W112) Sewerage (Covering, excavation and backfilling—-excavation)

Gonstruction of pipes

@ Govering. excavation, and backfilling work
@ Excavation
« Investigation of buried objects

 Before excavation

Open cut method : G
do not loosen the ground on the back Roadside buildinzs

» Layered drilling

Roadsige buildings _ Roadzide tree

lelephone pole

=k dewalll r':'ad""'wasphalt
az plipe
o B o

L ewer pipe e o .
<:? power cable™” C} watgr pipe
zewer pipe

groundwater level

e
nderzround railroad

1

TEWEr pPipe

flourdation pile
geology Shield method

| F129




(W113)Sewerage(backfilling)

(W113) Sewerage (backfilling) l Cone penetration test

ﬁkﬁhﬂ%ﬁh‘“ Penetration force P

Gonstruction of pipes

@Govering. excavation., and backfilling work '
@ Backfill work

+ Tamp symmetrical |y enough (% Dial gauge
« Backfill soil — Investigate by penetration test
Scale 10 com

@ Backfilling i (ip-to 100ke)
@ Road lining removal

apn U ||

@ i
|| T T 1 T T T T T 1 T T 1 | I | [ T T | £
IE ® _Egl_ él //j/j//’_ //j/i lot
s s //A_dd/:u: every 50 om

EEET e Of B B oE LELE EE LT LT

Low area 6.45 om?2

F133 10° kv gff“”#fffﬁ Gone exponent go

£24




(W114)Sewerage(pipe jacking method)

(W114) Sewerage (pipe jacking method)

Pipe construction e oo e e e eaeaeeeeaeeeeeeeeeeaeeeeaeaeeeeeeeeesesemesessieasmeeeseseseeseseisiesesisesesemeesessieisiciseseeseeos .
Disadvantages :

@ pipe jacking method : , ,
* Meandering is likely to ocour

 S0il cover - large areas

. Open excavation - not possible * Gurved construction — difficult

. . . : * During excavation - obstacles — difficult to deal with
» River crossing. track crossing.

major road crossing | - Areas with a lot of groundwater - difficult to construct
T L E Ground improvement — necessary |
. $tart shaft - set up a jack andi..During construction - ground surface subsidence(Settl|ing) ocours:
« 5tart shaft — set up a jack and push the pipe into the mountain
* Pipe diameter — inner diameter 600mm to 2. Om
Characteristics
+ Simple work equipment. |ow construction costs
A P 7 A
L =
Pipe

T TTTTT L]

i

Starting tunnel Arrival tunnel
pipe jacking method(Tensioning method) 7293




(W115)Sewerage(Cutting edge driving method)

(W115) Sewerage (Cutting edge driving method)

Pipe construction
@ pipe jacking methaod
Types of jacking methods
M Gutting edge driving method .
: ; ; gantry crane
* Equipped with a blade tip as a leader

at the end of the pipe S S ) ) S

+ Exgavating the ground by hand /i/ A
* Transporting the excavated soil with a bucket

* Pushing the pipe with a jacking device standing pile
instal led in the shaft

Operation board

Hydraulig pumg
éi_;Ez?ﬁbearing wall
blade mouth f_f ]
jack stand
1213
M396

) Gutting edge driving method




(W116)Sewerage(Semi-shield method)

(W116) Sewerage (Semi—-shield method)

Pipe construction
@ pipe jacking method
Types of jacking methods

«+ Tip of jacking pipe — Shield jack by power
+ Steerability — Maintained
* Between shield method and jacking method

» Hand-dug type - Mechanical type

shield machine pipe Jack

& Semi-shield method

T164




(W117)Sewerage(Small diameter jacking method)

(W117)Sewerage(Small diameter jacking method)

Fipe canstructiaon
@ pipe jacking method
Tvpes aof jacking methods

@ Small diameter jacking method

Jumping method: ¢ B00 to <3000
small diameter jacking method: ®BO0 ar less

@ Emall diameter jacking method

@Starting shaft

LSS i

EHvdraulljc punp for starting push

TBlade tipledze cutting ) @Middle push device
: @Middle push device i ¥
g —F I°]

ced-{O0peration panel: strut

[

T

R — BBearing wall

e y =
______ SR A RN ;R e

pipe jacking method(Middle push-out method) 1794




(W118)Sewerage (Pipe for thrust(pipe jacking))

(W118) Sewerage (Pipe for thrust(pipe jacking))

Pipe construction

@ Pipe for thrust(pipe jacking)

 Pipe pressure is large to transmit thrust

* For grouting the excavation area around the pipe

- For reducing frictional resistance — lubricant — injection port
- Joints are made of steel collars
Pipes have grooves for joints

* Pipes have bolt holes for fastening

W

—
o
L ]
(%]
i Jack
o : |
(=] e H
= ¥ :
oy " L

T PRS- L
Bl . T e e N e W B e Wi B L T ey T R e Tl
L | 1 | i i 1 i 1 i | 1 | | [ 1 — = '_ '_ 1_ S>
= ===z
4
2

Blade tip(edg% cutting) g :
e e S — = T165

in case of one section is long, a center push method is used, and jacks are also used in the middle




(W119)Sewerage (Improvement of pipe jacking method)

(W119) Sewerage

Pipe construction
% Improvement of pipe jacking method
* Pump-pipe jacking

(Improvement of pipe jacking method)

» Urban areas — less eguipment required
* Increased pipe jacking length
 Improved construction accuracy

* Improvement of soft ground

Blade :ig{edge cutting) nipe

edge cutting pipe jacking T163




(W120)Sewerage (Middle jacking method)

(W120) Sewerage (Middle jacking method)

Pipe construction
& Improvements to the jacking method
dMiddle jacking method
* in case of the jacking length is long

* Excessive force may be applied to the pipe. causing risk of damage

A jack is attached to the middle part of the pipe body to jack it

T Middle jacking method

[y
—

Vo
T

-
o
e T :
H“'\—_"' ‘ LTATATAEA'A7A¢A'%‘; 4 ¥ E da?k
g_’n _ T e Rl Py
23 : u
=1} 1 T 1 1 1 ; 1 1 1 1 1 . : e : ! : : ! ! ;
_E o _I—T_':E_'_I'_'_I-_'_I'_'I_'_'I_'_'I_'_I'_'_I'_'_I'_'+'_'|_'_1_;":r_'_|'_'_|' _'+ -_-t—r——t——tjr-———- S>
4 1‘_ T
i) e 1*
o | : 1
< Blade tip(edgg cutting) = :
. g = 1 sector ; 5 T165

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

in case of one seutlon is long. a center push method is used. and jacks are also used in the middle




(W121)Sewerage (Semi-shield method)

(W121) Sewerage (Semi-shield method)

Pipe construection

B Improvement of the tunneling method
@) Semi-shield method

A shield is used at the cutting edge to correct the tunneling direction and
improve the excavation speed

@ Semi-shield pipe jacking method

shield machine pipe Jack
“ o
0 =
H:—Hﬁ =
Jack

Semi-shield pipe jacking method
T164




(W122)Sewerage (Pumping Stations-Rainwater pumping station)

T —_— (W122)Sewerage (Pumping Stationz-Rainwater pumping station)

UOverview of Pumping Stations
M Rainwater pumping station

Instal | near rivers and sea areas (installation in O m zones. etc )
+ Installed a spare pump

* Operated by a diesel engine Pumping station flow sheet R
_________________________________________________________ il
—B® |+
1 1I
—r 1+ |-k -8 |- I—0& - K  ~_
: 5 5 o
: — R |— £
: i
@ 1=—B |
A e T 2
oo Pumping station faciliti
@ Inlet pipe @ Pump d Transport
@ Inlet gate @ Discharge wel | @ Hopper
@ sand basin @ Discharge gate @ Treatment facility
(sedimentation basin) @ Treatment facility @ Discharge
@ Screen @ Discharge pipe @ Discharge @ Pumping station

& Pump well @ Discharge @ Booster Pump Station inside treatment plant




(W123)Sewerage (Pump Station-Booster Pump Station)

(W123) Sewerage (Pump Station-Booster Pump Station)

Pump Station

Pump Station Overview

@ Booster Pump Station

« Installation logation: urban area Environmental harmony — necessary

* Drilling depth - shal low Safety assurance Maintenance - esasy
Pumping station flow sheet

_________________________________________________________ D
— & ]
—h I+ 1=k |—-B = |—B& | =@
; | | —f ]+ @
I i
@ |=f | | Bog
& | =T F e oo i
oo Pumping station facilities _________ .
@ Inlet pipe ® Pump @ Rainwater @® Transport
@ Inlet gate @ Discharge wel | pumping station @ Hopper
@ sand basin @ Discharge gate @ Pipe @ Treatment facility
(sedimentation basin) i Treatment facility @ Discharge
@ Screen @ Discharge pipe @ Discharge @ Pumping station

© Pump well @ Discharge @ Booster Pump Station

inside treatment plant




(W124)Sewerage (Pump Station-Pumping station inside treatment plant)

(W124)Sewerage (Pump Station-Pumping station inside treatment plant])
Pumping station

UOverview of pumping station

@ Pumping station inside treatment plant

({)Sewage pipe — deep location - water pumped

@ Pump - installed on inlet side — easy to manage — low construction cost

@ Tertiary treatment (removes phosphorus and nitrogen)

Pumping station flow sheet

------------------------------------------------------ R B ]~

—E ]+~ —~B 1~ —E 1~
@
E 1—-Rm 11—

I |

oo ——oooo___._ Pumping station facilities __________:
@ Inlet pipe © Pump @ Rainwater @ Transpor ...’
& Inlet gate @ Discharge wel | pumping station @ Hopper
@ sand basin ® Discharge gate i Pipe @ Treatment facility
isedimentation basin) i Treatment facility i@ Discharge
@ Screen @ Discharge pipe @ Discharge @ Pumping station
® Pump well @ Discharge @ Booster Pump Station inside treatment plant




(W125)Sewerage (Final treatment plant)

(W125) Sewerage (Final treatment plant)

Final treatment plant
The role of Final treatment plant
» Water treatment and sludge treatment

- Separating wastewater into water and pollutants — Water treatment

* Making the separated pollutants harmless — Sludge treatment

» Water treatment — Activated sludge method
Phosphorus and nitrogen cannot be removed from the water
—Flows into the sea and lakes — Abnormal plankton outhreak (red tide)

—Tertiary treatment is reguired @ Sludge treatment facility

(D Sludge

1) Pumping station

@ Final sedimentatinj/#ank
N H 0 | I

@ Wastewater Lo n| ==
. ® Sludge
(B Reaction tank

B Primary sedimentation tank

i Disinfectjon facflity

@ sand basin (sedimentation basin)

3 Rainwater Final treatment plant




(W126)Sewerage (Final treatment plant-Sewage treatment methods)

(W126) Sewerage (Final treatment plant-Sewage treatment methods)

Final treatment plant
Sewage treatment methods
@ 1Irrigation method: Sewage is channeled to the outskirts of the city and sprayed on fields
- "\

Dlrrigati hod AN
Dlrrigation metho T Rl
et e l‘**;fh\‘
£ Fi v
. fields :i:I
" zzz"z i _"_F_v_,.,—o-'—"“""
_'Iz/_,z = __;;_,ﬂ#-fﬂ;
@ S$ludge treatment fauili:yﬁi ,,;::f;’;ﬁﬁ
T $ludge

@ Pumping station

o o] ——
@ Wastewater | N N Lo ol 1

= & Sludge

i Disinfectjon facy!lity
® Reaction tank
& Primary sedimentation tank
@ sand basin (sedimentation basin)

@ Rainwater Final treatment plant Wi25




(W127)Sewerage (Sewage treatment methods-plain precipitation (Ordinary precipitation) )

(W127) Sewerage (Sewage treatment methods-plain precipitation)

Final treatment plant
How to dispose of sewage
@plain precipitation: Reduces the flow velocity and naturally sinks the substance

Water quality standards have become stricter and are no longer adopted

@ Straightening wall

- Tyl I._ rT
5 Raw watei = ® Withdrawal port
Ly
:E?“‘“h e = =77
f
. . ) » ]
@ Settling time: 42 hours is standafdd d
i
@ Flow velocity:[within 30 em/min ]
]
® Water depth: 344 m
i
-1
|-
V.f/f//// A A f///?]

) Pond bottom gradient: 1/200-1/300

plain precipitation {(Normal sedimentation)
Wigd




(W128)Sewerage (Sewage treatment methods- Septic tank)

(W128) Sewerage (Sewage treatment methods- Septic tank)

Final treatment plant

Sewage treatment methods
3@ Septic tank: Sludge at

the bottom of the sedimentation tank (settling tank) is

naturally decomposed by anaerobic bacteria

@ Sludge treatment facility

i Final sedimentation tank

and separated into gas and liguid
(T Sludge
T Pumping station
l 00
Z) Wastewater N H l_______F___qr==£J ]
S @® Sludge

@ sand basi

@ Rainwater

@ Disinfectyon fTac/|lity

® Reaction tank

B Primary sedimentation tank
n (sedimentation basin)

Final treatment plant

W125




(W129)Sewerage (Sewage treatment methods- Two-floor tank)

(W129) Sewerage (Sewage treatment methods—- Two-floor tank)

Final treatment plant

How to dispose of sewage
@ Two—floor tank: Improved version of the decay tank
The top is the sedimentation pond. and the bottom is the structure of the sludge decay chamber

@ Sludge treatment facility

@ Sludge

@ Fumpipe.station i Final sedimentation fank
ﬁ_______i___JFzzzi

@ Wastewater ‘ 00 LIl § h A
—=— @ Sludge @ Disinfectifon facjlity
& Reaction tank
& Primary sedimentation tank
@ sand basin (sedimentation basin)

|

@ Rainwater Final treatment plant

w128




(W130)Sewerage (Sewage treatment methods- Sand bed method)

(W130) Sewerage (Sewage treatment methods- Sand bed method)

Final treatment plant
How to dispose of sewage

®Sand bed method: An improved version of the irrigation method y
(5)Sand bed method £§y

Fields " .

@ Sludge treatment facility ,gﬁﬁf;;M"

A Pumbi fat] (7 Sludge
T Pumping station . . .
N - i Final sed|mentat|mi/iank
' | — |
@) Wastewater N H i [ | qr==ﬂ B &
- == ® Sludge @ Disinfectyon facility

® Reaction tank
& Primary sedimentation tank

@ sand basin (sedimentation basin)

@ Rainwater Final treatment plant W126
—




(W131)Sewerage (Sewage treatment methods- Contact filter bed method)

(W131)Sewerage

(Sewage treatment methods- Contact filter bed method)
Final treatment plant

Sewage treatment methods

® Gontact filter bed method : Sewage is poured in — filled — drained — rest (one cycle)

This method circulates for 6 to & hours and uses anaerobic bacteria to decompose organic matter
The disadvantage is that the filter media becomes clogged

£ A T - I - N
el fleiq?=”sﬂ Sewage i5 poured in
frie — filled
@ Sludge treatment facility “:,w""" iy ﬂ;ﬁ;nﬁﬁm cycle)
[____ g @& Contact filter bed method
(M) Pumping station @ Sludee
= i Final sedimentation ftank
' [
@ Wastewater N N M LI |
=L @ $ludge @ Disinfectjon facf|ity

& Reaction tank
& Primary sedimentation tank
@ sand basin (sedimentation basin)
@ Rainwater Final treatment plant

W126




(W132)Sewerage (Sewage treatment methods-Chemical precipitation)

(W132) Sewerage (Sewage treatment methods-Chemical precipitation)

Final treatment plant
How to dispose of sewage

Method 11
{AiChemical precipitation: Aggregated by precipitation of |ime and other chemicals

Forced precipitation down to fine particles

___________________________ Pumping station flow_sheet _ T i
. . S )
—h =k =k =k |l—08 |—B |—[@
| | — R ]—
: s i
@ =@ |- ;
: E 9
I = . z
o o---eoo......Pumping station facilities __________: W124
@ Inlet pipe © Pump @ Rainwater ® Transport
@ Inlet gate @ Discharge wel | pumping station @ Hopper
@ sand basin ® Discharge gate i Pipe @ Treatment facility
(sedimentation basin) @ Treatment facility @ Discharge
@ Screen @ Discharge pipe @ Discharge @ Pumping station

® Pump well @ Discharge @ Booster Pump Station inside treatment plant




(W133)Sewerage (Sewage treatment methods-Sprinkling filter bed method)

(W133 ) Sewerage

Final treatment plant

How to dispose of sewage
Method 11

&trickling filtration bed syst

* Improved type of contact filt

filter material packed in a wat

Spraying sewage fTrom above

How to treat organic matter in
Advantage (process continuousl|y)
Medium-sized treatment plants

(Sewage treatment methods-Sprinkling filter bed method)

em {(Sprinkling filter bed method)
ration bed method
ertight tank

sewage with aerobic bacteria
sewage

e watertight tank

---------------------- <3} Ti lter material

......

------------------------ aerobic hacteria

@trickling filtration bed system (Sprinkling filter bed method)




(W134)Sewerage (Sewage treatment methods-Activated sludge method)

(W134) Sewerage (Sewage treatment methods Activated sludge method)

Final treatment plant

How to dispose of sewage

Method 11

@ Activated sludge method
* Activated sludge (sludge containing a large amount of mu:ru:u:urganlsms‘1 s added to sewage.

Aeration and using the action uf aerubiu miuruurganisms

Oxidizes.

:a Preliminary t
E b Primary treatment

Eu Secondary treatment

id Sterilization trea:men:é

The site area is small and guud
* Good processing efficiency

 High maintenance and management costs

« Difficult to operate

.................... r— A Tnfiow
ETEa L i @ sand basin (sedimentation basin) |
i @ Garbage: landfill or incineration
i @ Sand: landfill
____________________________ © Preliminary aeration tank

:Ei Primary sedimentation tank @ Return sludge
@ To sludge treatment

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

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

@ Excess sludge

EE@ Sewage Trom combined sewer system during storms
E@@ Aeration tank @ Chlorine mixing tank
‘@ Final sedimentation tank @ Discharge

|

&

o=|®

() =

@ W125

&




(W135)Sewerage (Sewage treatment methods-Activated sludge method)

(W135) Sewerage (Sewage treatment methods-Activated sludge method)

Final treatment plant

How to dispose of sewage a Preliminary treatment

Method II b Primary treatment
etho :

@Activated sludge method ¢ Secondary treatment

d Sterilization treatment
Treatment process

Flow sheet of the activated sludge method

| a | b ‘ c | d
|
o—1 @ |—[6]—[e] (@ ]—=[@]—~[®] ——®
b
@ @ b
@
@
(IO Inflow ® Primary sedimentation tank @ Return sludge
@ sand basin (sedimentation basin) & To sludge treatment 1 Excess sludge
@ Garbage: landfill or incineration & Sewage from combined sewer system during storms
@ Sand: landfill @ Aeration tank @ Chlorine mixing tank

& Preliminary aeration tank @ Final sedimentation tank @ Discharge




(W136)Sewerage (Sewage treatment methods-Activated sludge method)

(W136) Sewerage (Sewage treatment methods—Activated sludge method)

Final treatment plant

- relimi treatment
How to dispose of sewage a Preliminary SHLIEN

b Primary treatment
Method 11 i i i

. ¢ Secondary treatment
@ Activated sludge method d Stor’ | ieti i 5 "
a Preliminary treatment el R T
Remove sand from the sewage
Remove large debris with a screen
Aerate the sewage to prevent it from rotting

a | b ‘ c | d

] !

(e

o—{2 ]—[8]1—{s 51—~ [81-[a1—
Voo
E @ E
@
@
3 Inflow & Primary sedimentation tank @ Return sludge
@ sand basin (sedimentation basin) @ To sludge treatment @ Excess sludge
@ Garbage: landfill or incineration & Sewage from combined sewer system during storms
@ Sand: landfill @ Aeration tank @ Chlorine mixing tank
® Preliminary aeration tank @ Final sedimentation tank @ Discharge




(W137)Sewerage (Sewage treatment methods-Activated sludge method)

(W137) Sewerage (Sewage treatment methods—Activated sludge method)

Final treatment plant
How to dispose of sewage

Method 11
@ Activated sludge method

a Preliminary treatment
b Primary treatment
¢ Secondary treatment

. ) : . d Sterilization treatment
b Primary treatment (sedimentation treatment)

Remove settled solids
Sediment is treated as sludge
GCombined system is discharged

a | b | G | d

O—1 @ [—[8]—@e] ‘ (@ ]—[@|*~[a]——a

&

("

b
> @ ®
@

@ Inflow & Primary sedimentation tank i Return sludge
@ sand basin (sedimentation basin) @ To sludge treatment @ Excess sludge
@ Garbage: landfill or incineration & Sewage from combined sewer system during storms
@ Sand: landfill @ Aeration tank @ Chlorine mixing tank
® Preliminary aeration tank @ Final sedimentation tank @ Discharge




(W138)Sewerage (Sewage treatment methods-Activated sludge method)

(W138) Sewerage (Sewage treatment methods—Activated sludge method)

Final treatment plant
How to dispose of sewage

Method 11
@Activated sludge method

a Preliminary treatment
b Primary treatment
¢ Secondary treatment

o . d Sterilization treatment
c. Secondary treatment (biological treatment)

 Mixed activated sludge and air into the primary treated water with an air tank
+ The material that has settled in the air tank is used for activated sludge and sewage treatment

The remaining activated sludge is disposed of as sludge
| b G | d

d
‘ — |
o1 @ |—[&]—lo] ‘ [e]—[® |L—:-@

TR
@ @ i)
@
:E,

d Inflow & Primary sedimentation tank @ Return sludge
@ sand basin (sedimentation basin) @ To sludge treatment @ Excess sludge
@ Garbage: landfill or incineration & Sewage from combined sewer system during storms
@& Sand: landfill @ Aeration tank @ Chlorine mixing tank
& Preliminary aeration tank @ Final sedimentation tank @ Discharge




(W139)Sewerage (Sewage treatment methods-Activated sludge method)

(W139) Sewerage (Sewage treatment methods—-Activated sludge method)

Final treatment plant

= ; imi treat i
How to dispose of sewage a Preliminary A

b Primary treatment
Wethod II ¥ Seuund;ry treatment
@ Activated sludge method o . i i
il : d Sterilization treatment
d Sterilization treatment

* Ghlorine gas is injected

« Sterilization effect is determined by the number of colon groups.

| b G | d

‘ | 8 l |
[ (el —[a~[8]—a

=
ri

B
¢
® @ ®
@
@D
I Inflow & Primary sedimentation tank ) Return sludge
@& sand basin (sedimentation basin) @ To sludge treatment i Excess sludge
@ Garbage: landfill or incineration @& Sewage from combined sewer system during storms
@ Sand: landfill @ Aeration tank @ Chlorine mixing tank
® Preliminary aeration tank @ Final sedimentation tank @ Discharge




(W140)Sewerage (Final treatment plant-How to dispose of sludge)

(W140) Sewerage (Final treatment plant-How to dispose of sludge)

Final treatment plant
How to dispose of sludge

Sludge generated by sewage treatment
About 1% of sewage

Purpose of sludge treatment
Hygienical ly stable
* Chemical ly stabilized

* Reduce the amount of sludge

Make it easy to dispose of @ Sludge treatment facility

(7 Sludge
M i i
1) Pumping station L
0 i f
@) Wastewater N N g g - -
— ® Sludge i Disinfectjion facflity

® Reaction tank
& Primary sedimentation tank

@ sand basin (sedimentation basin)

3 Rainwater Final treatment plant

W125




(W141)Sewerage (Final treatment plant-How to dispose of sludge)

(W141) Sewerage (Final treatment plant-How to dispose of sludge)

Final treatment plant

How to dispose of sludge

Process of processing

= L L

T Goncentration

Goncentrate the first sedimentation pond sludge (moisture content 96%798%) and
surplus activated sludge (moisture content 99%)

in case of the moisture content of 939% is uunuentrg;ed to 96%.

—

the amount is reduced to 1/4

Ea

4 -
@ Sludge treatment facility

& Sludge

@ Pumping station

@ Wastewater | N H Lo o :

— L] @& $Sludge

@ Final sedimentation

ank

@

il Disinfectyon Tac/lity

& Reaction tank
& Primary sedimentation tank
@ sand basin (sedimentation basin)

3 Rainwater Final treatment plant

Wi25




(W142)Sewerage (Final treatment plant-How to dispose of sludge)

(W142) Sewerage (Final treatment plant-How to dispose of sludge)

Final treatment plant
How to dispose of sludge
Process of processing

@Digestion

Sealed to prevent exposure to air

Stored at 35°C for 30 days to stabilize

Methane gas is generated and used

)

I Pumping station

@) Wastewater N N

e

e
:/l;rr
@ Sludge treatment facility
@ Sludge
I U |
. n o ]
@ Sludge

@ sand basin (sedimentation basin)

@ Rainwater

® Reaction tank
% Primary sedimentation tank

Final treatment plant

@ Disinfectfon facflity

¢ W125




(W143)Sewerage (Final treatment plant-How to dispose of sludge)

(W143) Sewerage (Final treatment plant-How to dispose of sludge)

Final treatment plant
How to dispose of sludge
Process of processing

@ Sludge survey
Secondary treatment water reduces the alkalinity of digested sludge

to make it easier to treat P
i
et
@ Sludge treatment facility
g . ; @ S$ludge
1) Pumping station

@& Wastewater

@ Final sedimentation tank
N N L U [

— Lo o i %ﬂu
— | ® Sludge @ Disinfection facjlity

& Reaction tank
& Primary sedimentation tank
@ sand basin (sedimentation basin)

@ Rainwater Final treatment plant

Wi25




(W144)Sewerage (Final treatment plant-How to dispose of sludge)

(W1d44)13ewerage

Final treatment plant

(Final treatment plant-How to dispose of =sludge]

Gludge treatment method
Treatment process

@ Dehvdratiaon

Dehvdration using a centrifugze

S0isposal

Fertilizer for agricultural crops
Incineration

1@ Sludege treatment facility
. : & Sludze
o Funpiiepstiation { Final sedimentatinn/fank
l gy
& WYastawater ‘ | 0 0 | T l 1=
- = @@ Sludge (I Disinfection facility

B Reaction tank
& Primarv sedimentation tank

@ sand basin

@ Rainwater

(sedimentation basin)

Final treatment plant

W125




(W145)Water supply

(W145)Water supply

Water supply
Water supply structure
{1 Water intake (water source., screen) —
@& Water conveyance {(sand basin. water conveyance pump. water conveyance pipe) —
@ Purified water (sand basin. filtration basin. chlorine disinfection. purified water basin:
advanced water purification treatment) —
Water supply (water supply pump. water supply pipe) —

:@:
& Water distribution (water distribution tower. drainage pipe) —
& Water supply (water distribution valve, water stop valve. water supply pipe.

water meter., water supply valve)

T Water intake |-+[20 Water conveyance|-s=|@ Purified water | | @ Water supply

w

@& Water supply & Water distribution

Water supply structure




(W146)Water supply (Pipework support method and soil cover thickness)

(W146 )Water supply (Pipework support method and soil cover thickness)

Water supply
Water supply structure
Pipework support method and soil cover thickness
Pipe laying

* Under public roads Underground for water supply
* Avoid sharp bends as structural weaknesses

* Burial depth Public roads - Agreement with road administrator
« ¢ 300mm or more: Soil cover thickness 150cm

[

//// :‘
¢ 900mm or morg E

Standard drawing of water supply system

EartHHre:aining 49

¥ : ¥
@Giroular support (large diameter pipe)




(W147)Water supply (Pipework support method and soil cover thickness)

(W147)Water supply (Pipework support method and soil cover thickness)

Water supply
Water supply structure

Pipework support method and soil cover thickness
Pipe laying

* Under public roads Underground for water supply
 Avoid sharp bends as structural weaknesses

Burial depth Public roads — Agreement with road administrator

* ¢ 900mm or less -1
7 iy
¢B00mm or less S | iy
] i a , —
S
o
T 4 @Diversion valves

o
_______________ 9
=
8

@Distribution pipes

Standard drawing of water supply system

Earth“retaining W49

L ¥
(DHor izontal support: Small diameter pipe




(W148)Water supply (Pipework support method and soil cover thickness)

(W148 )Water supply (Pipework support method and soil cover thickness)

Water supply
Water supply structure
Pipework support method and soil cover thickness
Pipe laying

* Under public roads Underground for water supply
* Avoid sharp bends as structural weaknesses

* Burial depth Public roads - Agreement with road administrator
@ Pine sheet pile leveling support

Areas with soft ground

Peg stopper (pine corner)

Stopping plate

Pine sheet pile

}?/>f4, . Standard drawing of water supply system

Pl W28 W49
o
@ Pine sheet pile leveling support




(W149)Water supply(Types and characteristics of pipes)

(W149)Water supply (Types and characteristics of pipes)

Water supply

Water supply structure @Prestressed concrete pipe

Twpes and characteristics of pipes Corrosion resistance - high

DCast iron pipe Price = low

Strength - high Roughness of
Corrosion resistance - high
Long-term use - rust occurs

inner surface - does not change
Heavy weight - difficult to install
Irrezular pipe - none

@huctile cast iron pipe
strength - high
Corrosion resistance - high
Toughness - high

Ehshestos cement pipe for water supply

Corrosion resistance - hizgh
[rrezular pipe - none

Electrical corrosion - nane

Roughress af inner surface - does not change

@ Copper pipe shear force - weak

Lightweight

Tenszile strength/flexibility - hizh
Welding - possible

Gorrosivity - high

@Rigid polyvinyl chloride pipe for water supply
Corrosion resistance - high
Price - low
Electrical corrosion - none
Roughness of inner surface - does not change
Impact, heat, ultraviolet ravs - weak




(W150)Water supply(Types and characteristics of pipes)

(W150)Water supply (Types and characteristics of pipes)

Water supply
Water supply structure
Types and characteristics of pipes
M Cast iron pipe
Strength — high
Corrosion resistance — high
Long-term use — rust occurs

4

&

@ Ductile cast iron pipe
Strength — high
Corrosion resistance — high

Toughness — high

7 M= i e
j_,_J—I_II i ] I.'—.-1‘_||_| 1 E:JI- r.:::::::::..llI
@ Water intake ©® Water supply

® Water distribution

2 Water storage
T Water supply

@ Water conveyance
@ Water purification

Waterworks facilities
Water supply equipment

S P e o

¥
]

Sy

@) [y |©
™
)
ot || ®

W50

Standard drawing of water supply system
T Roads
@ Private property

3)Stop valves
@ Meters

B Water supply valves
®Distribution pipes
TDiversion valves

B Stop valves
@ Water meters

@@Water supply pipes




(W151)Water supply(Types and characteristics of pipes)

(Wib1)Water supply (Types and characteristics of pipes)

Water supply

Water supply structure

Types and characteristics of pipes

@ Copper pipe
Lightweight
Tensile strength/flexibility — high
Welding - possible
Corrosivity — high

W49

d&i W50
Stop valves Private property facilities

Standard drawing of water supply system

T)Water supply valves
@Distribution pipes

(M Roads
@)Sewer pipes
@Diversion valves
d0Stop valves
dStop valves

3)Stop valves
@ Meters
B Water meters

©Private property dDWater supply pipes

(TRoads
@Private property

3)Stop valves @ Stop valves
@Neters GWater meters

S Water supply valves (0Water supply pipes

®Distribution pipes
TDiversion valves

W53




(W152)Water supply(Types and characteristics of pipes)

(W152)Water supply (Types and characteristics of pipes)

Water supply

Composition of water supply

Types and characteristics of pipes

@Prestressed concrete pipe
Corrosion resistance — high

Price - low

Roughness of inner surface - does not change

7777777772:_1 v

Heavy weight — difficult to
Irregular pipe - none

Waterworks facilities

@D
@

Water supply equipment

ﬂ%ﬁi

install

=—=H 3 ]
f’_u_ll i [ I Ll|_| :: II-I_:l-llr::::::::::g
® @0 ®@ ©® ® @ W
M Water intake

=

2 Water storage
@ Water conveyance
@ Water purification

& Water supply
© Water distribution
@) Water supply

gy

Standard drawing

3
Z o 77T
==
) 9 2

of water supply system
(MRoads

@2)Private property
3)Stop valves

@ Neters

B Water supply valves
®Distribution pipes
@ Diversion valves

® Stop wvalves

@ Water meters
dWater supply pipes

Wo0




(W153)Water supply(Types and characteristics of pipes)

(W153)Water supply (Types and characteristics of pipes)

Water supply
Gomposition of water supply

Types and characteristics of pipes

Waterworks facilities

®)Ashestos cement pipe for water supply

Gorrosion resistance - high
Irregular pipe — none

Electrical corrosion — none

Roughness of inner surface - does not.6HafEe 777z

Shear force — weak

W5

._I:_E"':u 1n
7 [y o e AL
Tl i | Euu :_;a;":!'.:::::::::
Do @ © ® o
@ Water intake ® Water supply
@ Water storage ® Water distribution
@ Water conveyance @ Water supply
@ Water purificatiaon

Water supply equipment

Standard

® @
!E!/ & <\ e
= T =

W50

drawing of water supply system
) Roads
& Private property
@ S5top valves
@ Meters
HWater supply valves
& Distribution pipes
(fiDiversion valves
& Stop valves
@Water meters
dhWater supply pipes




(W154)Water supply(Types and characteristics of pipes)

(W154)Water supply (Types and characteristics of pipes)

Water supply
Water supply structure
Types and characteristics of pipes
@®Rigid polyviny! chloride pipe for water supply
Corrosion resistance — high

Price — low
corrosion — none

Electrical
Roughness of inner surface — does nnt;7E§7EET7?f7?::J 7

Impact, heat. ultraviolet rays — weak

v I_I_II L—|'_| 11
H__J_]—l 1 I f |‘_||_| [_u T e gl
T @& a & ® @ W

@ Water intake )
@ Water storage ®
@

@3 Water conveyance
@ Water purification

Water supply
Water distribution
Water supply

Waterworks facilities
Water supply equipment

)
@ @
- |
@ @ \\‘iﬁ

Standard drawing

of water supply system
(T Roads

@)Private property

3 Stop valves

@Meters

G Water supply valves
®Distribution pipes
ZDiversion valves

® Stop valves
@ Water meters

@Water supply pipes

W50




(W155)Water supply (Water purification(clean water) facility)

(W155)Water supply (Water purification(clean water) facility)

Water supply

Water purification(clean water)) facility
Rapid filtration method

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

@ ®
| @ @
’zlﬁ

Rapid filtration method

T)Raw water

< )] ' ' ' ' ' ' '
Phecetvinzwel FLRap|dlf|IFr?t|mﬁ basin(rapid sand filtration)
@ Chemical injection @Chlorine injection

@Wixing basin @Chlorine injection well

©®Floceulation basin(coagulation basin ) {DPnst—gznne contact basin

®Chemical sedimentation basin BPurified water reservoir

@High-speed flocculation and sedimentation basin @Distribution reservoir

@®Middle ozone contact basin @©Water supply(water-conveyance )

W32




(W156)Sewerage

Sewerage
Sewerage system composition

&)
b
=)

(W156) Sewerage

Sewerage system Tlow

s

®
|

@
}

®

I Sewage
Domestic water. local water. rainwater
@ Primary sedimentation tank
1-3 hours
@ Aeration tank
4-6 hours
@ Final sedimentation tank
2-2.5 hours

® GChlorine mixing tank

15 minutes or more
& Treated water
Discharged into rivers and oceans

W2




(W157)Sewerage(separate system - combined system)

(W157) Sewerage (separate system - combined system)

Sewerage
Sewerage structure

Sewerage systems and classification
Sewage: rain water and sewage

+ Separate system: separate pipes
* Gombined system: rain water and sewage run through the same pipe

separate system combined system

rainwater Wastewater

I o ki e

water pipe-"?gﬁp_ sewage pipe

261 W236

¢: Large circle: water pipe
oo Small circle: sewage pipe

Wes




(W158)Sewerage(Sewerage systems and classification)

(W158) Sewerage (Sewerage systems and classification)
Sewerage @

Sewerage structure

Sewerage systems and classification
Bl .

T Public sewerage

@ River basin sewerage
3 lUrban sewerage

" @ Public sewerage
W57

W59 Z'River basin sewerage

River basin sewerage treatment plant W58
@ lUrban sewerage 2

W59




(W159)Sewerage(Joining pipes-Water Surface joint)

(W159) Sewerage (Joining pipes—Water Surface joint)

SewWer

Urganization of the sewer system
Joining pipes
MWater Surface joint

manhole

6 L

e
» Match the water level upstream and downstream
J_\_\_\_\_\_\_\_\_ III.-"
P
%_% _

)

Invert

(M Water Surface joint

Wa s




(W160)Sewerage(Joining pipes-Pipe top joint)

(W160) Sewerage (Joining pipes-Pipe top joint)

UOrganization of the sewer system
Joining pipes
@ Pipe top junction

manhole

il L

Z " 0, 7 2

k S
3 . | i

W >

~ Invert

@ Pipe top junction

a9




(W161)Sewerage(Joining pipes-Pipe center joint)

(W61 )SeweragelJoining pipes-Pipe center joint)

SEWEr
Organization of the sewer system

oining pipes
Z/Pipe center joint

manho | e

'
ar

G. L

%-

ik

. Pipe center line

=
-
-
o
iy

ey

J

~ Invert

3/Pipe center joint

W90




(W162)Sewerage(Joining pipes-Pipe center joint)

(W1BZ)Seweragei(Joining pipes-Pipe center joint)

SEWET

Organization of the sewer svsten
Joining pipes

@Pipe bottom joint

manhole

G.L

|

._‘_,.-"'
LAlign the hottom of the pipes

S

@Pipe hottom joint

" Invert

Wa 1




(W163)Sewerage(Foundation work for sewer pipes)

(W163) Sewerage (Foundation work for sewer pipes)

Sewerage
Sewerage structure

Foundation work for sewer pipes
TPile-driven cap beam foundation

T cap beam Wa6




(W164)Sewerage(Foundation work for sewer pipes)

(W164) Sewerage (Foundation work for sewer pipes)

Sewerage
Sewerage structure

Foundation work for sewer pipes
@Ladder beam foundation

" cap beam

" Vertical beam

b' o 7]
it 2 2IC ¢ C (g

X =0F | (=

e o se _
@Ladder beam foundation Wo8




(W165)Sewerage(Foundation work for sewer pipes)

(W165) Sewerage (Foundation work for sewer pipes)

Sewerage
Sewerage structure !
Foundation work for sewer pipes

@ Gravel. crushed stone foundation

s
i
@ By 5|8 : Beari le. the | h |
& : ki gt s ot
L& “¢@@ 5. garing angle. the larger the angle.
the greater the bearing capacity
@ Gravel, orushed stone foundation




(W166)Sewerage(Foundation work for sewer pipes)

(W166) Sewerage (Foundation work for sewer pipes)

Sewerage
Sewerage structure [

Foundation work for sewer pipes
o ;
@ Goncrete foundation

s ,?é . Bearing angle. the larger the angle
GConcrete & & & 8

the greater the bearing capacity

‘Goncrete foundation

@




(W167)Water supply and sewerage

(W167)Water supply and sewerage

Water supply and sewerage

irregular pipes

curved pipes T-shaped pipes branched pipes




(W168)Water supply(waterworks-Bearing)

waterworks—-Bearing

(W168)Water supply(waterworks—Bearing)

iz

S

G

97

{)Flat bottom bearing

7

@ Gircular arc bearing

Stopping plate
Peg stopper (pine corner) Pine sheet pile

o

Pyl i
w w

FPine sheet pile leveling bearing

W28




(W169)sewer(Centrifugal Reinforced Concrete Pipe-Joint Methods)

(W169) sewer (Centrifugal Reinforced Concrete Pipe-Joint Methods)

SEWEr
Gentrifugal Reinforced Goncrete Pipe
Joint Methods
A-shape: Golor fitting
Type B: Socket Fitting
C-shape: wax joint

1 CGollar joints @ Socket joints 3 Spigot joints

W95




(W170)sewer(Stair joints)

sewer
Stair joints

Height of stairs about 0. 3m.

manhole
Slope of the ground surface

(W170) sewer (Stair joints)

- steep

slope is steep

manhaole

M

=

Wo2

Sub-Pipe
Step joining
manho|le
i ",
—

Stair joints

W93




(W171)sewer(Activated sludge method)

(W171) sewer (Activated sludge method)

sewer ;5
Activated sludge method g Prgllmln?ry Ereazment
b Primary treatment
: 55“35? vater treatment ¢ Secondary treatment
* Add microorganisms d Sterilization treatment

 Air is pumped in by aeration
* Using the action of aerobic microorganisms

* Methods for oxidizing., agglomerating., and precipitating organic matter
| a | b ‘ G | d

o ] B e (o]—~[@~[8]—@

B
1
3 @ @
v 2
:\1’!
T Inflow & Primary sedimentation tank 00 Return sludge
@ sand basin (sedimentation basin) @ To sludge treatment @ Excess sludge
@ Garbage: landfill or incineration & Sewage from combined sewer system during storms
@ Sand: landfill @ Aeration tank @ Chlorine mixing tank
& Preliminary aeration tank @ Final sedimentation tank @ Discharge W135




(W172)sewer(Slow filtration method)

Sewerage

(W172) sewer (Slow filtration method)

Slow filtration method

Rivers: Purify groundwater to drinkable water

Golloidal or higher components — coagulation and separation
Raw water annual average turbidity: 10 degrees or |ess

BOD: 2 ppm or less

Goliform bacteria (per 1000 ml): 1000 or less

Rapid filtration method

-
x}
()

— = 3 — = — =
s

l

&

Rapid filtration method

dReceiving wel |

@plain precipitation(Normal sedimentation)pond
@ Slow filtration pond
@ Ghlorine disinfection room

HGlean water pond

& Sewage pond




(W173)Sewerage(Pipe joint)

Sewerage
Pipe joint

(W173) Sewerage(Pipe joint)

M Water Surface joint

manhole

e ok e et

Invert

MiWater Surface joint

3Pipe center joint

manhole

G..L

o o

%_%

#7 7 e
ipe cdenter Tine

o

SIS

vert

; fnvert,
@ Pipe center joint

G.L
leve | petreanand dounstream

e —

Wi59
Was

Wi61
Woo

@ Pipe top junction

manhole

w

Gl

K-—-ﬁ’,—_.
ez

~Match pipe tops

T

1

nvert

@ Pipe top junctiaon

@ Pipe bottom joint

manhole

G.L

s

w160
W89

% Align the ’Eu::um 6% the pipes
I S —

@ Pipe bottom

|

tnyert
joint

W62
W91




(W174)Sewerage(Pipe joint)

SeweraEe (W174) Sewerage (Pipe joint)
Pipe joint . o
@Water Surface joint @Pipe top joint

G L
R RO R e i e domnstroan e

M Water Surface joint : ,
Wes @Pipe top joint W89

@ Pipe center joint @Low pipe joints

G- L G:-L
T / / x
% ﬁ}-a/;en:er/}faé / K?%En :he'ﬁu:tum 6f the pipes
\‘
@ Pipe center joint @ Low pipe joints

W90 Wa1




(W175)Water supply(return back of filtration(Filtered water backflow device))

(W175)Water supplv(return back of filtration(Filtered water backflow device))
Water supply

return back of filtration(Filtered water backflow device)
Rapid water filter for water supply

A device sends back filtered water to wash the filter sand

@ Trough (a groove for washing wastewater)

B A A

-, @ rapid sand filtration
@ Suction pump-. + p

@ Washing the sand with backf low water

&) Sand layer
@ Water purification sew

er —r —1.|.® Gravel layer
/ | [T, 1 | |

7
]
T g x'{E-BackfIDw pipe
@ Filtered water.<

//---3,.




(W176)Water supply(inlet works(water intake facility))

(W176)Water supply(inlet works (water intake facility))

Water supply
inlet works(water intake facility)

Facilities for taking water from the dam
Water intake from the river — Intake — Sluice gate
4 H.W. L.
' S
N
N
i \
\\
\\
LWL AR
: m N S

inlet works (water intake facility)
R547




(W177)Water supply(filter material)

(Wi177)Water supply(filter material)

7
) water
filter material
Filtration layer (sand) iTine sand
‘Coarse sand
. = Fine gravel
Filtered gravel :GCoarse gravel
;bnulder i
! Ay -  Noter puriication:

N

Filtration pond cross—section

Water catchment pipe

E648
R522




(W178)Water supply(filter film)

(W178)Water supply(filter film)

Water supply(filter film}

hvi
b b

water

Tilter film
Natural goating

; / ;
TGFTFTT|

I
T +

Filtration pond cross—-section

R521
E647




(W179)Water supply(rate of filtration)

(W179)Water supply(rate of filtration)

rate of filtration

G
WWW —~. 0

Filtered water volume

rate of filtration (@)

Unit: m3/day
R520

rate of filtration(@)=Daily filtration ratesFiltration pond area=Q0/ab(m3/day) EG46




(W180)Sewerage(separate system)

(W180) Sewerage (separate system)

Separate sewer(separate system) pipe layout method

Road surface

O

Separate type

O Large circle: water pipe

- Small circle: sewage pipe

W66




(W181)Sewerage(separate system)

(W181) Sewerage (separate system)

Sewerage

Separate type

Water distribution pipe (sewage pipe)
Kitchen
Bathroom

Toilet
Sewage manhole

Drainage pipe (storm water pipe) Storm water manhole
Public storm water manhole (for residential areas only)

Rainwater attachment pipe
Public sewage manhole
Public storm water manhole
Sewage manhole

EERCRCRSICRCICRE NSNS

i Sewage attachment pipe
{3 Sewer pipes (rain water pipes)

A0 Sewer pipes (sewage pipes)




(W182)Sewerage(Water distribution valve(ferrule))

(W182) Sewerage (Water distribution valve(ferrule))

Water distribution valve(ferrule)
A device is installed in case of branching off a water supply pipe from a distribution pipe

@ .
5 9 @
@® 2 ® ﬁj
TIT777 777 AR .
= = 7R J
@x =
. @ @Diversion valves
®

W49, 50
@2 Water distribution valve
| § @ Stop valve

/ﬂT:} : ; @ Water meter
i 2 i s ® Water supply valve
—o—F OF—=
|
i
o
o

j]-ﬂater distribution pipe




(W183)Sewerage(Flocculator-Slow speed agitator)

(W183) Sewerage (Flocculator-Slow speed agitator)

Flocoulator
Slow-speed agitator
Water purification device that mixes the injected chemicals (aluminum sulfate) with the water
to create flocs (aluminum hydroxide)

The settled sludge is mainly mechanically dehydrated

@ Rapid agitator
; @ Flocoulator ©Sludge soraper
dGhemical injection pipe |

T 7
— b= - o 1
U (| oy :
| ﬁ:":?* ??:;"“\fi Pf}_{x\j\ B Outlet pipe
@ 1Inlet pipe R%} Wb wil¥
i

{#'Flocoulation pond
Floc

By adding a flocculant., the metal hydroxides in the form of feathers on the sea surface are formed




(W184)Water supply(plain precipitation)

(Wi84)Water supply(plain precipitation)

plain precipitation (Normal sedimentation)

One of the sedimentation methods used in water purification plants
A sedimentation method in which water is led into a large pond., the flow rate is slowed or stopped,

and suspended matter is allowed to settle by gravity alone

3 Straightening wall

(T Raw water ® Withdrawal port
e ) Z73 fﬁﬁ;A?:ZZ

@2 Settling time: 42 hours is standalqd
@ Flow velocity:[{within 30 cm/min
G Water depth: 34 m

Z [ o
(@ Pond bottom gradient: 1/200-1,/300




(W185)Sewerage(siphon culvert)

(W185) Sewerage (siphon culvert)

siphon culvert

Waterways that cross under waterways. railways. and roads

B R i s L e e S e

siphon culvert “.pipe culvert
RG12




(W186)Sewerage(Anaerobic digestion)

(W186) Sewerage (Anaerobic digestion)

Sewerage

Anaerobic digestion

Sludge treatment method

« In an environment without oxygen

* Biodegradation method of organic matter

« Organic matter in sludge after sewage treatment is decomposed by anaerobic bacteria

P
@ Boiler

)] W i :

@Gas holder o @ Excess gas combustion device

d)Desulfurization device :
— _ﬁyt[:

B Feeding device

s

Ursecondary tank

o \_/ l@-Diges-ted sl udge
f1Gas compressor

@$ludge removal liquid
Example of flow sheet for sludge digestion (two-stage digestion)

@ Primary ta




(W187)Water supply(High-speed coagulation and sedimentation tank)

(W187 ) Water supplv(High-speed coagulation and sedimentation tank)

Water supply
High-speed coagulation and sedimentation tank
a High-speed coagulation and sedimentation tank (slurry circulation type)

@ Rotor drive unit
; 3 Settled water outflow C ]

i ey | [
| .
" /z, o
5 : 4 e
.
! || s
2 - i
A T
LY -
" Fa

@ Sludge discharge valve @ Raw water inflow

a High-speed coagulation and sedimentation tank (slurry circulation type)




(W188)Water supply(High-speed coagulation and sedimentation tank)

(W188)Water supplyv(High-speed coagulation and sedimentation

Water supply
High-speed coagulation and sedimentation tank

tank )

b High-speed coagulation and sedimentation tank (sludge blanket type)

@& Drive unit

7 Settled water outflow [;j

& Raw water inflow

_____ o o

y/

[Co00o0 ]

v
Vo O 0000 ]
e,

@ Sludge discharge val el

| WP A i |

@ Puffle

)] S]udge collection pipe

b High-speed coagulation and sedimentation tank (sludge blanket type)




(W189)Water supply(surface washing (Surface cleaning))

(W189)Water supply(surface washing (Surface cleaning) )

surface washing (Surface cleaning)
Rapid filtration of water supply
Backwash cleaning of filter pond

Sand layer surface — spraying cleaning water

ﬁ(:THm TN

Settling water [ Filter gravel

Rotary

|—-]
LARRERERERIRRRININ]
b ] - -
s —
—
e —

M Filtration state Washing wastewater




(W190)Sewerage(Final sedimentation tank)

(W190) Sewerage (Final sedimentation tank)

Sewerage
Final sedimentation tank

A tank that separates treated water from sludge generated by biological treatment in sewage

(T Vacuum breaker

@ Vacuum pump

B Mud suction pipe

' i @ Rail
'I.——ul == g"’,
@ Discharge pipe "~ H H&\ “:
N EQ(
ig : x 1 .
-------- #--® Mud suction pipe

@ Sludge scraper

b e, Yl

Final sedimentation tank




Water supply

line

(W191)Water supply(Minimum hydraulic gradient line)
Minimum hydraulic gradient
a Gravity flow

(W191)Water supply(Minimum hydraulic gradient
+ Water supply pipe

line)

1 Water purification plant

6 Distribution reservoir

] Water purification plant

Pipes are placed deeper than the minimum hydraulic gradient |line to prevent wastewater

from entering the pipes
2 Hydraulic gradient line

i

4 Minimum hydraulic gradient line
HW L 5 Maximum static head line
_%‘-L Rt
A

= W |

8 Purified water reservoir tﬂ}g Drainage reservorrs
10 Water pump kT
3 Drainage pipe

T

R
11 Water supply area
Gravity flow




(W192)Water supply(Minimum hydraulic gradient line)

Water supply

Minimum hydraul ic gradient |ine
* Water supply pipe

(W192)Water supply(Minimum hydraulic gradient |ine)

Pipes are placed deeper than the minimum hydraulic gradient line to prevent wastewater

4 WMinimum hydraul ic gradient line

from entering the pipe
5 Maximum static head l|ine
H
H = o e
1 Distribution pump
h3
HW.L A hi
LR L =¥ |57
. =
9 Drainage pond 3 Drain pipe
11 Water supply area
H = Total head of distribution pump
h = Minimum allowable head b Pump pressure type




(W193)Water supply(Intake pipe)

(W193)Water supply(Intake pipe)

Water supply

The role of sending raw water from the water supply to the water conduit
* During periods of drought., in case of the water intake position is away
from the location of the water conduit
+ Water intake pipe: Fume pipe. cast iron pipe

screen

E LA / Intake pipe

7 }
H o 3— 560mm
EX WL £ |

(mattress works)Submerged beds

Intake pipe




(W194)Water supply(surface washing (Surface cleaning))

(W194)Water supply(surface washing (Surface cleaning))

Water supply
surface washing (Surface cleaning)

surface washing (Surface cleaning)

=

IEEEEIEEEEES .- Filter sand

Filter gravel

e ’DJ

Washing wastewater Backwash Gleaning water

@ surface washing(Surface cleaning)




(W195)Water supply and sewerage(Aqueduct)

(W195)Water supply and sewerage (Aqueduct)

Water supply and sewerage

Agueduct

Gases where the pipeline itself becomes part of the bridge
* in case of installed on a bridge

« Agueduct with arched pipelines

Air valve

Agueduct




(W196)Water supply(Water hammer action)

(W196)Water supply (Water hammer action)

Water supply

Water hammer action
in case of the valve of the pipe channel in the water supply is suddenly closed

Flow velocity The head changes to water pressure

+ Acts as a water hammer
* Pipelines are designed with water hammer pressure in mind

+ Absorbs water hammer pressure
« Surge tank as a type of hydroelectric power generation facility

surge Tank

']

Pressure pipe

Water hammer action power generation




(W197)Water supply(pipe jacking method)

(W197)Water supply(pipe jacking method)

Water supply and sewerage
pipe jacking method
» S0i | cover — Large areas 3 m or more

Excavation is not possible — river crossing, track crossing, major road crossing

Launch: Reach anti-launch
Push the tube with the gutting edge and lead into the ground with a jack

, ///// / @ Starting shaft

T)Blade tip(edege cutting ) @ Middle push device
: @Middle push device :

/_/

B Hydraulllc pump for starting push

& - T0peration panel: strut

——T " T B T =54
B B =

pipe jacking method

B Bearing wall

£ T -®Jack stand

T224
T164




(W198)Water supply(water-tower)

(W198)Water supply(water-tower)

water—tower
Near the water supply area — in case of a suitable elevation cannot be obtained
for the drainage pond. a water tower is installed.

[1%] 1]
£ =
= =
= = =
[ ]
o~ 5 P
© = -
S = =
s T HWL ™ o : wZ HWL
o o e s =
& 0 i i e e
y
= S| i B S
= o |
% -+
E =
|
: /
e E /
= =] ’—
| = / —1
(%;- /;/J < g ?
Y - 1
A single stream of Water- drainage/?;;P;ui_;m d/a/m{aé{ i {ull—in
drawer drawer

Elevated water tank




(W199)Water supply(Water Distribution)

(W199) Water supply(Water Distribution)

Water supply
Water Distribution
Reservoirs and towers: Sending water from pump stations to distribution areas

© Water tower
(7) Water distribution valves

2. 5 /‘
;ﬁ @ Water supply pipes
" sz s e —=H ] e .
® Water distribution pipes
@ Water intake L ® Water distribution

@ Water conveyance e =
3 Purified water
@ Water supply

W5




(W200)Water supply(Water control valve)

(W200) Water supply(Water control valve)

watersupply
Water control valve
 Adjusting or stopping the flow rate of water pipes
» Location of water distribution valves
* Downstream side of the fork of the drainage pipe, bridge attachment

It will be installed downstream of the main branch point
s o i)
E B E B
E ]
q ] q ]

Water contraol valve




(W201)Water supply and sewerage(Foundation work for water-conveyance (water pipes))

(W201)Water supply and sewerage (Foundation work for water—conveyance (water pipes))

Water supply and sewerage
Substructure of water pipes
Foundation work for water-conveyance (water pipes)
- in case of the ground is normal - no foundation work is required.
- In the case of soft ground, use a front guard frame-shaped pile drive.

Stopping plate
Peg stopper (pine corner)

e ———— A ) Wy

E [ ] | J?rPine sheet pile

|
% z S LA f s

¥ W W ¥ ki

Foundation work for water-conveyance (water pipes)

W28




(W202)Sewerage(Socket joint)

Sewerage
Socket joint

(W202) Sewerage (Socket joint)

Socket joints

W95




(W203)Water supply(Double filtration)

(W203)Water supply(Double filtration)

Water supply
Double filtration method

Faw water

1K1

\le

%
oy,
5
oy
3
S
5
B
2
oY
K]

A
IR (]
HJ* \

E A A i e
R
A S K
/Aﬁff/x//AV

i

coarse sand

DI IS IAIII I, ==

fine sand

Filtration performed twice before and after

24 e e Water purification
=

E589




(W204)Water supply(Water softening)

(W204)Water supply (Water softening)

Water softening method

How to treat hard water to make it soft
Lowering water hardness
Soft water: calcium carbonate in water 100ppm or less

M) Chemical |ime water

o @ Hard water

@How hardness is expressed

T
4
3)Soft water

Ik

{¢r__:%f 3 =

@Calcium carbonate 100mg GWater | ®1L

ekl

E?Hardﬁess 100ppm

Outline of water softener




(W205)Water supply(trough)

(W205)Water supply(trough)

Water supply

Trough
A groove-like facility installed on the filter sand of a rapid filtration basin

Characteristics
in case of raw water Tlows in and wash water fTlows out

The surface of the filter sand is not disturbed

M Trough

DT h @Trough

240-70cm above the sand surface

@Backwash @Filter sand @Backwash
SR T e e e e

B
>
B
)
B
B
i
B
B
>
B
>
P
B
>

®Filtration @Filtration




(W206)Water supply(earthenware pipe)

(W206)Water supply(earthenware pipe)

Water supply

garthenware pipel (GCeramic pipe)
Glay — Extruder — After drying — Glaze — Firing

o [
.

I

I

! i

! i

! i

! i

I i
s 1]
T T

|

\‘..ir'/
!
|
i
i
|
n
I

@ Straight pipe @ Branched pipe @ Double branch pipe




(W207)Water supply(earthenware pipe)

(W207)Water supply(earthenware pipe)

Water supply

earthenware pipel (Ceramic pipe)

Clay — Extruder — After drying — Glaze — Firing

\\‘ | ./l

¥

|

|

i

i

i
i
T

|

@ Y-shaped pipe

|

i

i

i

i

i

i
i
i

i

% Reducing pipe ® T-shaped pipe




(W208)Water supply(earthenware pipe)

(W208)Water supply(earthenware pipe)

Water supply

earthenware pipel(Geramic pipe)
Glay — Extruder - After drying — Glaze — Firing

T

=i

@ Grooved pipe

@ 90° bend @ 45° bend @ Semicircular pipe




(W209)Water supply and sewerage(Earth retaining works)

(W209) Water supply and sewerage(Earth retaining works)

Water supply and sewerage
Earth retaining works
- Cut and cover method

* Prevention of excavation surface collapse
MFreestanding

7z 7 ¥

Earth retaining wall

Excavation surface

E

(MFreestanding




(W210)Water supply and sewerage(Earth retaining works)

(W210)Water supply and sewerage(Earth retaining works)

Water supply and sewerage
Earth retaining works
» Gut and cover method

* Prevention of excavation surface collapse
@ strut beam type

77777, i . walling SRS R

Earth retaining wall_ Dw ]

“strut beam

Excavation surface

7




(W211)Water supply and sewerage(Earth retaining works)

(W211)Water supply and sewerage(Earth

Water supply and sewerage
Earth retaining works
- Gut and cover method

* Prevention of excavation surface collapse
ZAnchor type

2 . walling

Anchor

Earth retaining wall-——- S

Excavation surface

retaining works)

LA S

@3 Anchor type




(W212)Water supply and seweraae(Earth retainina works)

(W212)Water supply and sewerage(Earth retaining works)

Water supply and sewerage
Earth retaining works
» Cut and cover method

* Prevention of excavation surface col lapse
@ Island type

7 7z 7 - walling

Diagonal strut beam

Earth retaining wall_

Structure

Excavation surface -

@ Island type




(W213)Water supply(Mud spit pipe)

(W213)Water supply (Mud spit pipe)

Waterworks
Mud Spit Pipe
house inlet
Water supply pipelines
Recess in the pipeline

inverted siphon
Agqueduct

Bridge Annex
Install a Water Gontrol Valve

/E 7 FHL S

. Sewarge

Main Pipe

1<]

T Drai nage Ghamber

Mud Discharge Valve
Connects to mains

Mud Spit Pipe




(W214)Water supply(Water Distribution Reservoir)

(W214)Water supply(Water Distribution Reservoir)

Water supply
Water Distribution Reservoir
Water purification — storage and distribution so that it can be distributed
» Center of water distribution area: High location

» Structure — Reinforced concrete, steel

= Install the lid
(3) Ventilation room

(1) Waterproof mortar layer thickness 25

| (2) Embankment thickness (average): 450 i o
= i
!
# ;. (7) Drawer tube
! A $1200mn
! ; ; ", &
(4) Effective water depth | 'h\ . i ..|

(b) Leveled concrete (1:4:8) thickness 100
(6) Waterproof mortar thickness: 30mm

Example of a flat-slab structure water distribution reservoir




(W215)Water supply(Flange coupling)

(W215)Water supply(Flange coupling)

Water supply
Flange coupling
A type of water pipe Titting
* The tube is subject to vibration
in case of a pipe that needs to be replaced
* No elasticity due to temperature differences

* Disadvantage that is vulnerable to deformation

HFIange

I

ey

Paukinéﬁ d—#;gj—h

volt

Flange coupling




(W216)Water supply(Floc Formation Pond)
Water supply

(W216)Water supply(Floc Formation Pond)
Floc Formation Pond

* Purification of raw water from water supply
* Floec Formation Pond

* Mixing chemicals into raw water
« Stir

* Gontact with water and chemicals
Floating objects in water — flocs

Sent to the sedimentation pond
+ Sediment removal

chemical

Vi

7

Sedimentation pond




(W217)Water supply and sewerage(horizontal auger)

(W217)Water supply and sewerage (horizontal auger)

Water supply and sewerage

horizontal auger
+ Relatively hard ground

Orilling a hole in the propulsion direction

i

horizontal auger




(W218)Sewerage(Manhole)

Sewerage
Manhole

Sewer pipe maintenance

Pipe cleaning and inspection
Instal led at pipe joints

(W218) Sewerage (Manhole)

1 Manhole cover

.2 Mouthpiece

oy

”M,Jeﬂ Manhole sloped wall

"-i: al
_ —{4 ..+ 4 Manhole straight wall h = 60 om
10 Footing hardWare . f; 3
Pipe diameter [Maximum distance y 1% i
{mm) (m) hé 4 ] -5 Manhole straight wall h = 30 cm
300 or less 50 hi ] S -6 $lab
600 or less 2 S - S £y s d Wall riser
1000 or less 100 < -8 Invert
1500 or less 150 )
1650 or less 200 R
11 Secondary pipe ﬁ;
12 Stone foundation -3 2 T W Bespipdate




(W219)Water supply(Mechanical joint)

(W219)Water supply (Mechanical

Water supply

Mechanical joint

joint)

A type of joint used in water supply systems to connect cast iron pipes

Push ring
' Bolt
’ fﬂﬂJ“FIange

Rubber rﬁng




(W220)Sewerage(storm outfall(Rainwater outlet))

(W220) Sewerage (storm outfall (Rainwater outlet))

Sewerage
storm outfal | (Rainwater outlet)
» Rainwater - Dirt is diluted
» Sewage volume - 2-3 times or more the amount of sewage

* Dther sewage — Overflows the weir and is discharged into the river or sea
» Gauses of water pollution

Overflow weir

i

A
[

W |

1
5




(W221)Sewerage(street inlet(Rainwater basin))

(W221) Sewerage (street inlet(Rainwater basin))

Sewerage
street inlet(Rainwater basin)
Every 30750m
round, rectangular. concrete pit
Sediment at the bottom
Prevents sediment from flowing into sewer pipes

Roadway
. T T

Sedimeh:

BT T T T T

Sewer mains




(W222)Water supply and sewerage(rainfall observation)

(W222)Water supply and sewerage(rainfall observation)

Water supply and sewerage

Rainwater observation
Measure the amount of precipitation

Unit: mm
20cm
= B Water receiver
O
Rainfal!
H i
LT FETE Y || Wil AT e
Transfer rainwater from storage binsi
. to rainfall basins !
L b S P
S - Storage Bins Scale reading = rainfall




(W223)Water supply and sewerage(rain gauge)

(W223) Water supply and sewerage(rain gauge)
Water supply and sewerage

Rain gauge
Measures the amount of rainfall by the height of the rainwater in a rainwater basin

Normal rain gauge , ,
Rainwater basin

 —
P
;;;;;? Pen—writing device C::::jk““”x
e~
AR / i
Rainwater basin
Ereoracens Water storage cylinder

Normal rain gauge Self-recording rain gauge




(W224)Sewerage(house inlet(Sewage manhole))

Sewage

(W224) Sewerage (house inlet (Sewage manhole))

: " i -
house inlet(Sewage manhole) sailad 1id S e
Private |land Sidewalk Public road
‘\\.\_\_\_H
! 2% L = cecccasasis

Private sewer pipe

Sewage manhole (house inlet)

Main sewer pipe

house inlet(Sewage manhole)




(W225)Water supply(pumping flow system(Pressurized water distribution method))

(W225)Water supply(pumping flow svstem(Pressurized water distribution method))

Water supply
pumping Tlow system(Pressurized water distribution method)

in case of there is no high ground due to water distribution
A method of directly delivering water by applying pressure using a pump

@ Increased head by pump pressurization

{2) Static head line by pump pressurization

v ﬁ(r W ® Static head line TS

—iE=

- =

“(@ Drainage pipe

. ® Distribution pump
@ Drainage pond .
@® Head is small even if there is one

(1) Pump pressurization




(W226)Water supply(activated carbon method)

(W226)Water supply(activated carbon method)

Water supply
Activated carbon method
Water purification method for drinking water

Odor
Golor

Synthetic detergent

Removing radiocactive substances
Uses activated carbon

Gombined with ozone treatment

Filtration layer

& —

Activated ﬂarboneiﬁ—zﬂ ppm Filtration pond

Temporary treatment

w229




(W227)Water supply(Rapid filtration)

(W227)Water supply(Rapid filtration)

Water supply
Rapid filtration

Chemical coagulation precipitated water
Rapid fTiltration

The area of the water purification plant — less is required
» Suitable for cold regions

High maintenance and management costs

{ el e il
Sand layer thickness: Uﬂﬁ 0. 7m. EE :% e e B, T
Gravel thickness:  0.3-0.5m [fid it el . Filter gravel
g e s 3% i A g Grain shape: 2-50mm
[T GGG T TN 4 Jayers

Upper layer: fine grains

. Lower layer: coarse grainsé
layer T

Cross—section of filter




(W228)Water supply(coagulation basin)

(W228) Water supply(coagulation basin)

Water supply

coagulation basin
Water supply filtration process
+ Add sulfuric acid soil to sulfuric acid
Admixture ponds — agglomerated sedimentation ponds
for agglomeration of suspended materials in raw water
vertical-1low

““} 8\ T A T A S A f?

Chemicals and raw water are stirred to make blocks
coagulation bhasin




(W229)Water supply(activated carbon method)

(W229)Water supply(activated carbon method)

Water supply
Activated carbon method
Water purification method for drinking water
Odor
Golor
Synthetic detergent
Removing radiocactive substances
Uses activated carbon
Gombined with ozone treatment

Activated carbon layer

Y .

\ i li
X ~

> -

Flow velocity 10m. /h
Permanent treatment

W226




(W230)sewage(sewage treatment method)

=

) Water blockin

(W230) sewage (sewage treatment method)

g door

@ sand basin (sedimentation basin)

@ Pump well

Final sedimen
Aeration tank
Final sedimen

@& Disinfection

3 @ o )

Water conveyance culvert
tation basin

tation basin

tank

@ Discharge culvert )]
D Outlet
i Outle 5 @ © o
- > ® ® @ @
: | N v . ; S v,
7 J ] i
Y il

[]




(W231)Sewerage

Sewerage

(W231) Sewerage

(Z)Sewage manhole

(PJRainwater manhole
: @Relay pump

1I/___I|_Jg'

Dra|n nipe

}
Sewer pipe

EiSewer pipe

(7)Sewage removal facility

EBSewage treatment plant

@Discharge

@ Sewage treatpent facility




(W232)Water supply(back washing)

(W232)Water supply(back washing)

Water supply
hack washing

Rapid filtration pond

Surface washing water

Filter sand

% ]

I

Filter gravel

1]

)

Washing wastewater




(W233)Water supply(Washing tank)

(W233 )Water supplylcistemi{Washing tank)

Water supply

Wazhing tank

Rapid Filtration Paond
Washing tank

trough

surface cleaning watear

valve
valvea

-

P

Backf low wash water

4

Water Pumping Pump wal ve




(W234)Water supply(Elevated tank)
(W234)Water supply(Elevated tank)

Water supply
Elevated tank

Residential complexes
Small-scale water distribution area — drainage pond — when high places are not available

A water tank (tank) with an artificially high water level is provided with a pump,

Water supply facilities with natural water pressure

|||<:|

@2 Effective water depth: 3-8m

ALt ninen MTark: cylindrical

4 BEwater pipes

@O0verf low ® Support: steel frame, reinforced concrete structure

e




(W235)Sewerage(combined system)

(W235) Sewerage (combined system)

Sewerage

Gombined type
Residential |and
Drain pipe

Bathroom

Toi let 2 od m oy

Kitchen

&

Sewage manhale A 3

Sewage manhole

e
= D | @ | ®
Drain pipe | =
Public sewage manhole

& )

Sewage attachment pipe v i
Manhﬂle %

Public storm water manhole @ ]

@)

Storm water attachment pipe

@@ 00 e o9 9o e e B

Sewer pipe




(W236)Sewerage(sewerage of combined system)

(W236) Sewerage (sewerage of combined system)

sewerage of combined system

Wastewater and rainwater are discharged into the same pipe
Gombined sewer system: wastewater — untreated — discharge
Separate sewer system — water pollution prevention

rainwater Wastewater
_ @ Road width
O Houses | e .
&
& Manhole .
Z% @ house inlet
@ street inlet G . ;
= — ® Private sewer pipe

@ Attached pipe

sewerage of combined system




(W237)Water supply and sewerage(mini size pipe jacking)

(W237)Water supply and sewerage(mini size pipe jacking)

Watgrlsugply gnd §ewetage @i AfETeEl Bite
mini size pipe jacking o ReavEsy
Diameter: 700mm or less
Press in small-diameter pipe with hydraul ic jack @ Pilot pipe
Excavate and remove soil with machine to lay pipe @ Jacking pipe (Hume pipe)
& Consolidation
® Consolidation head
@ Starting pile
® Jack
;ﬁé @ ¥4 57
///
/z Q L
- ' R N
% 7




(W238)Sewerage(air blow system)

(W238) Sewerage(air blow system)

Sewerage

air blow system
Activated sludge treatment method for sewage
Method of blowing air into sewage

Air

CETTU, Y

Aeratich plate




(W239)Sewerage(trickling filtration bed system)

(W239) Sewerage(trickling filtration bed system)

Sewerage
trickling filtration bed system
Sewage treatment method
Filter: diameter 2-10cm, crushed stone, coke: 1.5-2. bm
Filter
Sewage is sprinkled from above
Sewage is ftreated by breeding organisms that decompose organic matter in sewage

on the surface of crushed stone, etc.

@ Ventilation wall © Nozzle @ Water supply pipe
PR AL AL AL AL

L]

i
e

@ Filter receiver @ Purified water distribution pipe
trickling filtration bed system




(W240)Water supply (clean water(Purified water))

(W240)Water supply (clean water (Purified water))

Water supply
clean water (Purified water)

Raw water — Passes water quality standards — Pur|f|cat|0n
Raw water — Water pipe (Water Gonveyance pipes) 'Purlflcat|oﬂ (Ghemlcal sedimentation — |

— To water reservoir

Raw water — Water pipe(Water conveyance pipes) —*‘Purlflcatlnn ?hf“”

— Jo water reservoir




(W241)Water supply (purification plant)

(W241)Water supply (purification plant)

Water,SQD”'? (1) Raw water
purification plant
) Water conveyance pipe
@ Receiving well

@ Coagulation pond
®) Chemical sedimentation pond
® Rapid filtration pond
@ Normal sedimentation
@ Slow Tiltration pond

) 9

ST
—le |— |2 |=—|® 8
9 Chlorine disinfeection
d Purified water pond

__________________________________________________________________________ -

7 5 5 ;
-~ -~ - -~ -~ x - , - - 1
33 - - - - - - g 1
) ; . ; !

: ;
OB, ®) —=| & - 3 . )
1 Ed Pt K ~
- W - - e 1
- . - . . e 2 . :
;
- H : - @ |—= @ |:
; . . . ; = - ;
- - -~ -~ - -
i Fi - i ;f rz ‘,f s L
” 1
’z = % _," . 5 - - . 4 1
. " 5 5 !
;i

el (7 —=| @ e i - !
; . . .
; ; E K ; E E ; Ea
L - - - - - - - - 1
- - - I

purification plant




(W242)Water supply (continuous flow setting basin)
(W242) Water supply (continuous flow setting basin)

i<

Qutf low sedimentation tank
Sedimentation tank
W
— =]

Water supply
continuous flow setting basin
A type of sedimentation tank for water purification

|||ﬂ

Circular sedimentation tank
Sedimentation tank

iV
Inflow sedimentation tank

of sedimentation tank for water purification

A type




(W243)Sewerage(simplex system)

(W243) Sewerage(simplex system)

Sewerage

Simplex system
Aeration method for activated sludge treatment of sewage

| Outflow

Truncated cone




(W244)Sewerage(thickner (Sludge scraper))

(W244) Sewerage (thickner (Sludge scraper) )

Sewerage
thickner (Sludge scraper)
Sewage treatment plant

Machine scrapes and collects settled sludge

@ Sludge @ Drive unit

(3 Supernatant water collection device

|

® @thickner (Sludge scraper)

® Thickened sludge

& Blade s

thickner (Sludge scraper)




(W245)Sewerage(sludge treatment)

(W245) Sewerage (sludge treatment)

Sewerage
Sludge treatment
The sludge (mud) generated during the sewage treatment process

is treated by dehydrating., drying. incinerating. etc

@& High vacuum

I Vacuum filter : )
& Conpraniion catler @ Gake (dehydrated sludge)
@ Vacuum tank @ Stripping normal pressure
& S$ludge @ Low vacuum
® Distribution pump or hea i fference drainage
& D b head diff d 7 7
7) Dehydrating and compressing the sludge to make :
7 Dehyd d h | ud k ) -

) it easier to treat i

Lr

® =

L

&




(W246)Water supply (Total head)

(W246)Water supply (Total head)

Water supply

Total head
in case of pumping water from a |low water level to a high water level

—_."._—————________
i 5 h2

Energy line

H fip

lzhﬂ
IR

Energy line

||<]

Total head Hp = actual head H + total head |oss

Hp =H+(X h1 + % h2)

Pump




(W247)Water supply (water-conveyance equipment(Water supply facility))
(W247)Water supply

Water supply

(water-conveyance equipment (Water supply facility))

water—-conveyance equipment (Water supply facility)
Water supply pipe from water purification area
Pumping to water supply reservoir

MFiltration pond

@Water supply pump
@Water supply reservoir
@Drainage tower
SPurified water reservoir

(®water—-conveyance (Water supply pipe)
(Z)Drainage pipe

AV

—————————————————— 2 P)
AR ® (r
E}

water—conveyance equipment{Water supply facility)




(W248)Water supply (pipeline)
(W248) Water

Water supply

supply

(pipeline)

single pipeline
From the inlet to the outlet

Pipe with no junctions or splits
A Single-pipeline

||| <‘\':]

|||<:]

@ Single-pipeline




Water supplvy

(W249)Water supply (pipeline)
(W249 )Water supply
single pipeline

Fram the inlet ta the outlet
Fipe with no junctions or splits
& Branched pipeline

(pipeline)
A

||||{:|

Mkﬂ

]
& Branched pipeline




(W250)Water supply (pipeline)
Water supply

(W250)Water supply (pipeline)
single pipeline

From the inlet to the outlet

Pipe with no junctions or splits

3 Pipe with some double pipelines

v

|||<_\"_]

S~

3 Pipe with some double pipelines
in case of pipes intersect,

the sum of the inflows is egual to the sum of the outflows




(W251)Water supply (pipeline)

Water supply
single pipeline

(W251)Water supply (pipeline)

From the inlet to the outlet
Pipe with no junctions or splits

@ pipeline network

iV

|||<]

@ pipeline network




