Solving the global water problems by adopting on-site water storage system
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The universal (UN) water storage system

Achievements for the JICA in supporting
the Rainwater Harvesting Project.

(JICA : Japan International Cooperation Agency)

The universal (UN) water storage sygem was finally completed
along with improvements made based on the performance
and experience of that time.

Please look at 11P for details.
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ノート注釈
Aqua Palace Water Storage System(Aqua Palace UN System)として、以下、赤線は略省の「Aqua Palace UN Systemと修正。黄色線はAqua Palace Water Storage Systemと修正。

m.ando
ノート注釈
Aqua Palace Water Storage System
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Einal version of on-site'storage

-

The universal (UN) water storage system is a system

consisting of the Aqua Palace storage material
and the leave-in-place UN form system.

Although on the aforementioned
JICA project, the method of
brick laying was adopted as
. a remaining formwork during
concrete placement. After that,
UN form was newly developed
- and completed.
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Basic Structu Fe (Using the half-underground type as an

Partition plate
connecting rebar

| Aqua Palace Storage Material

=
Aqua Palace component used-forUN-water storage systerm—

B Partition plate(s)

By joining at the horizontal
direction, it gets integrated and
becomes a single structure
ultimately creating the same
plane.

B AD spacer

It is used to set up the stability
of the main PVC pipes.
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Bl Attachment

By putting it between the [ <
partition plates and the AD *f:"} .
spacers, it gets integrated and

becomes a single structure.

B Main SP pipes (PVC pipes)

In principle, use VU200 (JIS or JIS standard equivalent).
However, in the case of construction with T-6 or less,
the recycling and reuse of pipes are also adopted.

B Auxiliary SP pipe (same as above)
Use of PVC recycling and reusing pipe with ®125~250

B Inner Axis Pipe (same as above)
Use of PVC recycling and reusing pipe with ®50~100

Auxiliary
SP pipes

Inner axis
pipes

Partition
plate(s)
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赤線は削除


example to show the basic structure of

Injection of ready-
mixed concrete

Motor pump

. Placement Relationship between
Partition plate
—P=

connecting rebar Aqua Palace Perimeter & UN Form
Partition plate
N / connecting rebar

UN Form
substrate

Inner form
(plastic cardboard)

—m_UN Form
i remaining framework

Wire mesh

@Y TS
[ || UNForm

| Il central
p reinforcement
/% plate(s)

| Remaining formwork UN Form

Sy Plaal:[telt(ls(;n Decorative plates (if necessary,
——————— P End reinforcement  Central reinforcement it is set from the central
" Attachment plate(s) plate(s) reinforcement plate)
AD spacer | =t T / ;
x o “1|_¢.'F'ii : ‘&; |
| L
L= _ti e JJ_ °
o }I__ — e "
Main SP pipes _:n: J: — o »
WA [ T L
15 E 0 o
— els sie o
AD spacer | |*_ ,rr [ .'I_I".:f. o
_ i
Attachment - Tl had 5
Substrate
In ornGi " On the back of the substrate, there is a
n principle, partition plates should
be lai ) : hole where a separator can be set above
e laid out at regular intervals with o ; .
=5 : the partition plates, so after being bridged
cm or less for the section a, and ) " \
. ) with partition plate connecting rebar,
with 2m or less for the section b.

ready-mixed concrete will be injected in.
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The universal (UN) water storage system

Characteristics

n Although the perimeter of the-UN-water-storage-tank was formed as a concrete wall,

adopting the “Leave-in-place UN form system” streamlines the process, which shortened
the construction period and saved costs dramatically.

(D Substrate @ Center Joining together the Aqua Palace

reinforcement plates Structural perimeter

_ . UN Form J u of Aqua Palace
.:-L i o\ TI I jp"/
(front side) 1 I
alw Separator ] |
;% = L I E } -
T |
iall —
.
(back side) (back side)
3 End reinforcement plate(s)

(front side)

?}1
N\‘;
)

. Rebar mesh (W.M)
(back side

Aqua Palace storage material has a necessary supporting function role for placing the

ready-mixed concrete, which is an indispensable step in concrete wall formation, and can
easily form partition walls. This makes it possible to construct concrete reservoirs of any
size, including the super-large cases.

/

Usually a sufficient structure can It is used when building an especially
be built with only partition walls large storage tank or when there will be a
without having to place concrete. special heavy load at the top of the tank.
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Aqua Palace Storage Tank
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Fast, cheapjistrong

to finish the perimeter surface to a wall with an aesthetic appearance. This function
enables half-underground and above-ground type construction with the same
construction method as underground construction.

UN form not only exhibits the function as a remaining formwork, it is also possible

Wall Decoration Effect of UN Form

Upper
ground part

Under
ground part

A decorative board was set for parts of the
UN form that were exposed to make the
outer surface decorated.

Aqua Palace storage material, as a structural material itself, has been found to have

n excellent functions in terms of pressure resistance and earthquake resistance by
experiments and verification of structural calculations. By combining with concrete
structure, it became a more robust storage system.

Structural perimeter o
of Aqua Palace Injection of ready- r UN Form
\ mixed concrete \

< There reinforcing rods can

be connected through a The inner form
c— ¢ hole along the perimeter e —iaia s (plastic cardboard)
of the partitioning plate. to be the inner

formwork board.
eI T -

Partition plate Rebar mesh

Separator

=~ Axial pipe

By connecting the axial

pipes, the perimeter

can be integrated and

become one strong By connecting the reinforcing rods along the perimeter to the

structure. partition plates and injecting ready-mixed concrete, it allows the
main structure of the Aqua Palace and concrete wall to be smoothly
formed and a UN storage tank with a strong structure is constructed.

Reinforcing rod
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Reservoirs for collecting rainwater are expected to be completely waterproof, especially
5 without leak. With this method, one can cast concrete continuously from the foundation
(concrete) to the sidewall portion (concrete) and then to the crown of the levee without causing
a cold joint. As a result, we can construct a completely waterproof tank without a junction.

UN Form Partition plate
connecting rebar In order of injecting ready-mixed concrete, first
/ the charging port provided on the partition plate
[~ T of the bottom plate surface, and when the bottom
 — Inner form of plate portion under the partition plate becomes
Sl plastic cardboard full, it moves to the side surface portion.
. S )
Wire mesh FrEET T
L p— .
47 I =—— Vertical rebar
-
=F [ |
:— L B |
S
=
Separator — F = —
=
. Injection of ready-
F 3 mixed concrete
|
|
L L e S = i - e
K S I R m—

For the construction method of the Aqua Palace that constitutes the UN water storage
(system, depending on the purpose of installation, it is possible to increase or decrease the

number of main SP pipes (PVC pipes) used. This avoids over-construction and makes it
possible to construct a highly economical storage structure that meets the purpose of use.

[With T-25 or more]

[Equivalent to T-16]

On average, mixed concrete is
poured in for every 3 dividers
(1/3).

[Equivalent to T-6]

On average, mixed concrete is
poured in for every 4 dividers
(1/4).
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Possibleto’enter.for. checks and maintenance 0
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Construction Case and Marketability

1)

Underground storage
type for large-scale
underground storage
tank system

o O

Half-underground
storage type for large-
scale underground
storage tank system

g

— 'i'ﬁh X

©

Small-scale haIf-E
underground or
above-ground type UN
water storage system
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Underground burial type for large-scale water storage tank 

に修正
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Half-underground type for large-scale water storage tank 

に修正
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Half-underground type for small-scale water storage tank

に修正
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O City construction with promoting rainwater utilization

When there isn't enough Water purification Drinking
?ﬁpliﬂy water fr?m rainwater, open this valve to equipment for water tank Split-flow Il type
€ tap, seawater supply water for drinkin drinking water .
dewatering equipment PPy 9 9 Water supply Tybe opening
or other sources J( e purification filter
Main tank/30,000n UN Ground-installation
water storage tank Sub tank(50mi) type tank (10mixN)
Side  Sediment removal \Inspection
utters control box hole
2 - ~=To the main tank Aqua Palace
13 storage material
Sub tank(50ni) Ground-installation
; a type tank (10mixN)«
Float switch Submersible
Sediment RUE Roof
‘removal
control box  Sub tank {
Side gutters ANEEE [HIEHL IR e
for gathering - = i
rainwater 1153 G
Main tank/30,000m UN
iird water storage tank Hi
S_edimer?t 3 : : TEFFR R TR R
removal : —res ]
control box Sub tank fSlde g{ﬁttgrs
50m or gathering
oo HEER rainwater
Sub tank [FH=EEE
(50m)  |HEEEE
WaterlSUDply for sprinkler, watering and washing  Rainwater hydrant Rainwater hydrant Sediment
) {3 removal
Rain post Rain post control box K&~

Applications of fhelUN'System’

Securing a domestic water supply for each region
Preparing for disasters and emergencies

Using as a fire-fighting water supply

Preventing the beginning of spreading of forest fires
Urban flood prevention and groundwater cultivation
Securing industrial water and agricultural water
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The structural strengthicar_l berealized based on the purpose’of usage

ot e

=
UN Underground Storage System
Constructed for the JICA in supporting the “
Rainwater Harvesting Project. )

L)

L

4 Bricks (outer formwork) 5 Compiletion of concrete 6 The upper area is ready
pile construction placement to be used as a parking lot

Location of PWD Taramani campus in Chennai City, Tamil Nadu, India
W EEES Gl RIS (Completed in December 2017)

-Water storage capacity of about 628.8m

-Void retention rate of about 95%

- Pressure resistance equivalent to T-25 load capacity (automotive load)
e . - Construction with groundwater level at 2.5m

Specifications

- Possible for person to get inside and do maintenance

- Planning to use stored rainwater for everyday uses such as toilet use
and drinking water

-The upper area can be used as a parking lot
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Aqua Palace UN Underground Storage System Constructed
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% Totetsu Manufacturing, Co., Ltd.

| Head Offic 3-6-11, Osaahinagawa—ku, Tokyo 141-0032
TEL 03-3493-5911 FAX 03-3493-1470
Kawagoe Factory 1599, Kamoda-aza-shimomachi, Kawagoe City,
® Chennai Saitama Prefecture 350-0844
TEL 0492-22-6248 FAX 0492-26-0399
URL : http://www.totetu.com E
E-mail : tokyo@totetu.com
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Agency
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*%The specifications and other parameters in this catalog are subject to change due to new developments or improvements.
2023.11.PPC
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Sapporo Office
1-1-8 Maeda 1-jo, Teine-ku, Sapporo, Hokkaido 006-0811
TEL: 011-676-8278 FAX: 011-676-8279


Water and Green Infrastructure Research Institute
1012 Nagatake, Midori-ku, Sagamihara, Kanagawa  252-0154
TEL:0427-80-8790 FAX: 0427-80-8791
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URLにhttps://apwaterstorage.com
も追加。




