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Achieving a 95% void ratio C ROSS -WAVE Highly resistant to

PlaStiC mate ri al fo r Wate r sto rag e req u i red now allows storage of substantial chemicals and does

volume of water. not pollute water
The CROSS-WAVE series is intended to construct rainwater storage and infiltration reservoirs by burying Load
plastic blocks(made of recycled polypropylene resin) under the ground in order to reduce rainwater capacity
runoff and use rainwater. Piling up blocks so that they intersect at right angles achieves a high void ratio,
securing necessary and sufficient pondage. The completed structure is significantly stable.
Sekisui Techno Molding launched the CROSS-WAVE series in 1998. Since then, it has been adopted at

Use of )
recycled plastic

both public and private facilities, and the cumulative total of installation and the cumulative total Can load a T-25 truck No fixing material required
pondage have exceeded 11,000 cases and 2,600,000 m3, respectively. Also, the prefecture penetration (Except for general roads) and can be installed manually
rate has reached 97%. As a manufacturer of plastic storage materials, we have the best track record in Resistant to level-2 seismic movements
Japan and continue to steadily increase the number of installation cases also in overseas countries. No collapse even in the event of
Furthermore, we provide high-quality products by producing them at our own plants. the Great East Japan Earthquake
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By piling up corrugated plastic

Y }otating blocks so that they intersect at
9‘0/degrees right angles with each other

g (requiring no jointing materials),
a robust and rigid structure can

Obtained technology Obtained certification for 4 S 7 be constructed while securin . .
assessment certification new technology research results Z t ids bet bl K 9 Since CROSS WAVE is fu||y buried under the ground to store
from the Association from the Japan Institute of % great voids between OCKs.
Far Reinvaer G Wi BTERERns rainwater, rainwater storage and infiltration measures can be
and Infiltration and Technology > taken without impairing the scenery around the facility and

in the community.
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M Use applications of CROSS-WAVE

Materials for rainwater storage provided by a leading Sekisui Techno Molding aims to produce
plastic manufacturer, Sekisui, for control of flooding due products for achieving SDGs* through

to typhoons, torrential rain, etc. CROSS-WAVE.

CLEAN WATER INDUSTRY, INNOVATION 13 CLIMATE ‘I LIFE 16 PEACE, JUSTICE
AND SANITATION AND INFRASTRUCTURE ACTION ONLAND AND STRONG

v | & ¥

Six SDGs that CROSS-WAVE is aimed at achieving. Through initiatives to achieve
these goals, Sekisui Techno Molding has declared to return more natural capital
back to the planet than it uses to help to conserve the natural environment.

Agricultﬁral SUSTAINABLE ‘"é
LS DEVELOPMENT \J %’ ALS

% Internationally shared goals from 2016 to 2030 specified in the 2030 Agenda for
Sustainable Development, adopted at the United Nations Summit held in September 2015

Even in the event of heavy rain due to typhoons and
torrential rain, rainwater can be stored under the ground
efficiently and safely to reduce rainfall runoff, minimizing
damage from flooding.

Househld non-
potable water
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Product Lineup

Broad product lineup according to the purpose
Proposing the most suitable product for every environment

We offer five types of products with different earth covering and burial depth that respond to various
installation conditions and burial environments of each customer’s desired rainwater storage and infiltration
facility. We will propose the optimum product for each customer. Please do not hesitate to contact us.

M Product selection guide table [Scope of application]

CROSS-WAVE N Void ratio 95%

CW-N

. . (3 layers or more)
Maximum Product Earth covering
burial depth | Produc [ ] i | | = Fulsize  Halfsize | Spacer
e Siourr Gyl U8 £0m 2-2m Dimension mm) | 994x994x220 994x494x220 988x240x40
\ \E O E\ \ \ Mass (kg) 8.0 4.0 1.1 e R R R
| ] Vertical |Permissible stress 110.0 kN/m?2
28m max. | ' ' | direction Permissible stress. 36.0 kN/m?
cw_ H D E O E O E O 3 for sustained loading . /m
| . ! 1 Horizontal | Permissible stress 60.0 kN/m? WS e
\ \\\ \ O drecten fg{bﬁ'ﬁéﬁt{gﬁm A3 Ll Can load a T-25 truck
Under 4.0m ; : :\
O g O ; O g O g C | W-N [NEW!J Maximur burial depth of 6.0m  [Scope of application]
: : : : : CROSS-WAVE NS (For CW-N Hybrid)
40 to 60m (For under 4.0m, ; : ; E ;
CW-N is used.) i : ! ] | Full size Half size Spacer
Note 1) In the case in which the specific weight of soil is 18 kN/m? Dimension (mm) 994x994x160  994x494x160 988x240x40 8'8m' ey ;-
Note 2) In the case in which a live load (when a T-25 truck passes) is considered Mass (kg) 72 3.6 11 ROV T
Vertical |Permissible stress 100.0 kN/m?
- . - direction B e oading 36.0 kN/m?
Five types of products cover a wide range of purposes and conditions. S — 120.0 kN/m?
[ . ion] drecton ?"e’r?;gdﬁmét{:gg'” S0 G an load a T-25 truck
Void ratio 95% Scope of application
- CROSS-WAVE HA
(2 layers or more)
Full size Half size Spacer 0.8
i i -om- . . .
Dimension mm) | 994x994x220 994x494x220 988x240x25 13m Frevrveyee: Hybrid structure (in the case of burial depth from 4.00m or more)
Mass (kg) 74 4.0 sed in commen 0.8 sisiested > o
Vertical  Permissibl stress 67.0 kN/m? i % +vtusweledorUnder Ear th coy,
direction  Permissible stress 2 - 3 O 5
for sustained loading 23.5 kN/m -om ¢
Horizontal | Permissible stress 30.0 kN/m? 1
direction | Permissible stress 2
for sustained loading 18.5 kN/m Can load a T-25 truck
Void ratio 95% [Scope of application] -
CW-HD cross-wave o 13 : CW-N
ayers or more Burial depth
Full size Half size Spacer less than 4.0
Dimension (mm) 994x994x220| 994x494x220 988x240x25 ?gg' P ———
Mass (kg) 8.0 4.0 0.8 . .
Vertical |Permissible stress 78.5 kN/m? : : : : : :
direction Fo e lonang 30.0 kN/m?
Horizontal Permissible stress 30.0 kN/m?2 C\N _NS "hf
direction | Permissible stress 2 H dep
7 o sustaned ading. 18.5 kN/m Can load a T-25 truck Buﬂa\ 1o 60
A0mM
. . [Scope of application]
- CROSS-WAVE S  Void ratio 92%
R Full size Half size Spacer
: . Dimension (mm) 994x994x180 | 994x494x180 | 993x246x45 ggm_ P —— % The hybrid structure is applicable only to CW-N and CW-NS
Mass (kg) 7.4 3.7 1.4 e
Vertical |Permissible stress 110.0 kN/m?
direction {r e losing 40.0 kN/m?
Horizontal | Permissible stress 50.0 kN/m? e L e
direction ?oe;rsﬂdi?a?r‘leegt{oe:ging 26.5 kN/m2 Can load a 1-25 truck ¥ The dimensions above are figures under the temperature condition of 23+2°C.
% The figures showing mass above are those under standard specific gravity.




Structural Pattern and Installation Procedure

Two structural patterns offered according to the purpose:
storage type and infiltration type

Simple structure makes installation easy and helps to
shorten the work period.

B Example structural patterns for storage type and infiltration type

The following are example structural patterns of underground storage systems using CROSS-WAVE
according to the purpose.

: Protective sheet

== = Permeable sheet
N {
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1: Sttorage 1: Infiltration
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i Impermeable sheet Protective sheet

Depend on types of sheet, it can be adopted in both the storage type (left) and the infiltration type (right).

M Installation

procedure ®Digging ®@Spreading base gravel ®Laying concrete slab

[

Storage
Lé | type -

Infiltration
type

@Carrying in (BLaying impermeable @Laying outer
CROSS-WAVE units sheets protective sheets

Pilirtu * : @Laying side and
CROSS-pWAVE blocks O@Installing spacers up)éergsheets @ Completed
e S N = e W LT

Unlike concrete type, CROSS-WAVE does not require large-scale and prolonged construction work for installation, curing,
etc. After the foundational construction (spreading base gravel, base concrete placing, etc.), the work that needs to be
done is only laying sheets, assembling CROSS-WAVE blocks and backfilling, minimizing work using heavy equipment, a
special-purpose vehicle, etc. to reduce costs.

Maintenance of the Inside of Storage Reservoirs

Thoughtful design for easy maintenance to operate safely
for a long time with peace of mind

In case of a flood, Regular maintenance is needed. To prevent CROSS-WAVE'’s performance degradation from
earth and sand accumulated inside the storage reservoir due to rainwater inflow, a concrete management
basin system for maintenance and an easy cleaning system are prepared. These make periodic inspection
and cleaning of deposition easy and quick, allowing full preparation for disasters.

Concrete A maintenance-focused storage reservoir structure

CUEC LUt adopted Responding to small to large areas
basin system

Installing a sand basin, etc. at the inflow portion separates sand and earth flowing in,
thereby letting only rainwater enter the CROSS-WAVE storage reservoir. Maintenance can
be performed by removing deposition in the sand basin with a vacuum cleaner, etc.

Example of integrated inflow and Example of separately locating
outflow basins inflow and outflow basins
Inspection Outflow — Inspection Inspection
hole hole

Inflow
basin

Outflow

Orifice Inflow

Deposited sand Deposited

sand

Example of integrated inflow and
outflow basins

(large-scale regulating pondage)

Inspection

CROSS-WAVE Inflow

LAl Thoughtfully designed for workers to enter through
system the inspection hole and do the cleaning easily

Workers can enter the CROSS-WAVE storage reservoir through the inspection hole to
check the status of deposition in it. The easy cleaning system allows concentration of sand
and earth flowing in from the inflow pipe to deposit inside the basin, which can be checked
by workers.




Latest Installation Cases

Installation cases show CROSS-WAVE'’s capabilities.
Small- to large-scale facilities installed almost everywhere
in Japan

CROSS-WAVE has been used in more than 97% of prefectures
in Japan.

In other words, CROSS-WAVE has penetrated into almost all
areas of the country.

Below are installation cases by architecture type, such as
plant, shopping center, warehouse, school, hospital and
residential area, that respond to various site environments
and installation conditions.

Commercial

Plant and Public
facility Others

warehouse facility
s o B B =
IIIHIII

M Installation cases

School Hospital

Rainwater regulating reservoir
in Ishikawa Prefecture g
9,200m?

Land development in
Okinawa Prefecture
400m3

Hospital in Saitama
Prefecture
110m3

[1 Related products

~

Material for temporary roads “Plaroad”

NETIS registration
Registration No.
KT-100053-VR

In the case of electric transmission-related construction work and
civil engineering work at paddies and fields, temporary roads are
traditionally constructed by using a combination of mountain sand,
broken stones, crossties, etc. and steel plates; however, this method
makes the construction period longer and causes a problem with
restoration to the original state and material waste disposal. The
material for temporary roads named “Plaroad” enables effective
construction and removal of temporary roads.

Material exclusive for roads “AQUAROAD”

Construction Technology Review
and Certification No.1012

o,

AFlooding-prone roads, underpasses

Measures against soft ground/buoyant p | \
force, lightweight mounding |

“AQUAROAD?" is effective for load alleviation and as a measure against
flooding in the event of concentrated heavy rain and buoyant force
when using earth pressure-relieving mounding and lightweight
mounding. As a structural part of resin rainwater storage/infiltration
reservoirs that can be constructed under roads, AQUAROAD has
been certificated by Construction Technology Review and Public
Works Research Center.

Housing land development
in Saitama Prefecture 5m?3

Commercial complex in
Saitama Prefecture
500m?3

Elementary school
in Chiba Prefecture 460m?3

< e

Town development in Saitama

Elementary school in Fukuoka
Prefecture 800m3

Commercial complex in Chiba
Prefecture 100m3

Prefecture 15m3xX140 subdivisions



Reference

Water space under the ground

Plastic material for water storage

CROSS-WAVE

M Calculated load for the vertical direction and scope of M Calculated load for the horizontal direction and M Height and void ratio chart
application scope of application of each product = CW-N + NS
; [tem Normal | nthe svertof ;%"}'Jg CW-HA CW-HD CW-S CW-N
By Ve Live load (kN/m?)  Total (kN/m?) - sesriqaie : S R . R o : o
covering earth %%0&2 %fa:;e)l;l;qlﬁ_té%? Soil texture Cohesive soi | Cohesive soil INo. of Height | Void %ratlo Height | Void %ratlo Height | Void %Tatlo Height | Void %ratlo Height | Void %Taﬂo
T-25|T-20 T-25|T-20| T-14 Mass per unit volume (kN/m’)| 18 18 CROSS-WAVE avers i) & by & o) &) L b ) o
il 0.367 | 0.539 Scope of application 1 0220 | 94 | 0220 | 94 |0.1800| 92 | 0.230 | 94 1 | 0.230
05| 9.0 |78.8|63.1|44.2|878|72.1|53.2 D e - ive soi 94
Gttt |05 | g | " ihe case of cohesive soi) 2 0405 | 95 | 0405 | 94 |02925| 92 | 0430 | 94 2 | 0.430
2
06108676 |54.1 379|784 64.9 487 Sugcha.rgle(;oa(:h(k(N/;n) Ho:\il:):tilearthpr(e)ssure 3 0.590 | 95 0.590 | 95 | 0.4050| 92 0.630 | 95 3 0.630
urial depth (m e
07 1126 |59.1|47.3]331 | 71.7/59.9 1 45.7 = 661‘““’ ’970 4 0775 | 95 | 0775 | 95 |05175| 92 | 0.830 | 95 4 | 0.830
0.8 |14.4|526|42.1 | 295|670 565439 S| 5| 5|5 e ool 1aes 5 | 0960 | 95 | 0960 | 95 |06300| 92 | 1.030 | 95 5 | 1.030
o= = CW-HA : : : G
09 |16.2|47.3|379(265|635|54.1 427 | 2| 2| 2| 2  permissible 20 13211940 | o | CW-HD 6 1145 | 95 | 1.145 | 95 |0.7425 | 92 | 1.230 | 95 6 | 1.230
Tl 5| 9| o stress : ’ - = »  Permissible
1.0 |18.0|43.0(34.4|241(61.0(524|421 | 5| 5|8|g 67kN/m’ 21 1387|20.37| €| Q|G| €  stress ’ 1.330 | 95 | 1.330 | 95 |0.8550 | 92 | 1.430 | 95 Range with |/ | 1-430
© 2| | c Permissible €| o | o <Normal> :
11 119.8(39.4|316|221|592 514|419 |€|E|E| T strrisl§floc§ 2.2 1453 | 21.34 S § § § IgigkN/mZt f 8 1.515 95 1.515 95 0.9675 92 1.630 95 degtkr)wulzlna(!jer 8 1.630
S © |2 sustaine |33 2 <In the event o
12 | 216 364|201 | 204|580 507 |420 [ £ 5[5 5 ,Jofiia . 2 151912231 | £ £ | £ | £ e 9 | 1700 | 95 | 1700 | 95 |1.0800| 92 | 1.830 | 95 s0m | 9 | 1.830
- 24 1585|2328| 8| g| |5 BAm 10 | 1.885 95 | 1.885 | 95 |1.1925| 92 | 2.030 | 95 cwnis | 10 | 2030 | 95
1.3 |234|33.8|271(19.0|572|505|424| S| 2| 8|3 o5 652 a0 ® || = [T  Porms g
ST o : : Ol5|5|5| 5 Sressfor 11 2.070 | 95 | 2070 | 95 |1.3050| 92 | 2.230 | 95 : 11 | 2.230
14 1252|316 |25.3|17.7 |56.8|50.5|42.9 e a 26 1718 | 2523 |@ | @ | @ :
Permisible stress | [ T 12 | 2255 | 95 | 2255 | 95 |1.4175| 92 | 2.430 | 95 12 | 2.430
15 12701296/ 237|106 566 507|436 PefmitSS.ib'gS]tredssfor £ o 115412529 13 | 2440 | 95 | 2440 | 95 |1.5300| 92 | 2.630 | 95 13 | 2,630
16 |28.8|279 (223|156 |56.7 | 51.1 | 44.4 sustaineg loading | |8 28 1850 2717
30 kN/m S 29 1916 | 28.12 s 14 | 2625 | 95 | 2625 | 95 |1.6425| 92 | 2.830 | 95 14 | 2.830
CW-N ) . . . issi
17 |306|26.3)21.1 | 14856.9 517|454 PerrFr;issik.)Ie.f)}ressHOka/m2 e 3.0 19.82 | 29.11 <F;f£;nn'§?lbé%s|f,$fnsz 15 1.7650 | 92 3.030 95 S| 3.030
t
1.8 132.4|24.9120.0|14.0|57.3 |52.446.4 Sustimgslloagizéeasgkﬁr/mz T=°; 3] 204813008 ea<r|{]hmealfgf%t50;1\?/?nz 16 1.8675 | 92 3.230 95 16 | 3.230
1.9 |34.2(29.6|237|16.6|63.8|57.9 |50.8| | permissible atrace 100 k/mt | |02 32 2114 | 3105 L SL BRI 17 1.9800 | 92 | 3430 | 95 17 | 3.430
20 |360|282(226]158|642(586 518 | | sustamasioadion 36 33 21.80 |32.02 26.5 kN/m’ 18 2.0925 | 92 | 3.630 | 95 1 | 0140
21 |378|269] 215|151 |647|59.3|529| ,, .o OWS 2;’ 222?2 22'22 CW-N 19 2.2050 | 92 | 3.830 | 95 2 | 0.280
LS h . . . Permissible stress
2.2 |396|257 (206|144 |65.3(60.2 |54.0| "D Sues I mgstained 36 2378 34.93 <Normal> 60 kN/m? 20 23175 92 3 | 0420
: : : <In the event of an 21 2.4300 | 92 4 | 0560
. . . . . . . . earthquake> 78 kN/m?
23141412471 19.7|13.8|66.1|61.1|55.2 37 24.44|35.90 Permisl;iblestressfor o2 5 5425 92 5 0.700
24 |43.2/237/19.0|13.3/66.9|62.2|56.5 3.8 25.10 | 36.87 Susggegh:;’;qmg 23 56550 | 92 5 | 0840 |
25 450(22.8(18.2|12.8|67.8 |63.2| 578 & E510) Sinets i 27675 | 92 T = Iy
26 1468|219 |176 123687 644|591 40 360014320 ' depth from '
27 1486/21.2/16.9(11.9|69.8 655605 40 3780 | 4536 26 2.9925 | 92 CW-NS s 9 | 1.260
2.8 150.4(204|16.4|115|70.8|66.8|61.9 43 38.70 | 46.44 27 3.1050 | 92 ' 10 | 1.400
30 (540|191 153|107 | 731 |69.3| 647 3'2 j?‘jg jg'g’g 29 3.3300 | 92 12 | 1.680
31 |55.8|185(14.8|10.4 | 74.3|70.6 | 66.2 e 2230 5076 30 34425 | 92 13 | 1.820
3.2 |576(18.0|14.4|10.1|756 (720|677 g | | | 31 3.5550 | 92 14 ] 1.960
. 6(18.0|14.4|10.1|75.6|72.0| 67. o 48 43.20 | 51.84 CW-NS
® Permissible stress 32 3.6675 92 15 2.100
3.3/59.4(174|140| 98 |76.8|73.4|69.2 o 4.9 44.10|52.92 <Normal> 120 kN/m?
2 5.0 45.00 | 54.00 <In the event of an earthquake> 33 3.7800 92
* The maximum earth covering is determined based on the long-term vertical load 7] . . - 156 kN/m2
performance test. “‘5)_ 51 4590 | 55.08 | Permissible stress for sustained 34 3.8925 92
loading
£ 5.2 46.80| 5616 54 KN/
- 53 4770 | 57.24
5.4 48.60|58.32 B Hybrid structure examples (CW-N + CW-NS)
55 49.50 | 59.40 Burial depth (m) | Product name | Plane area (m?) No. of layers Height (m) Void ratio (%) | Storage volume (m®)
56 504016048 Earth covering 0.500
57 51.30 | 61.56 Under 4 m CWoN . 3.430 95 3258%
5.8 52.20 | 62.64 _ - 1,000 : —
o 531016372 4 m min. CW-NS 14 1.960 94 1,842

* Calculated assuming that the design horizontal seismic coefficient is 0.2 “1: Figure after being rounded down to the nearest integer

10 11



our, partner companiesjacrossplapany

Our partner company will provide support about the desired rainwater
storage reservoir (rainwater storage and infiltration facility), from

design consultation to after-sales service.

LG

A

Inquiry Design Drawing creation Confirmation
consultation with CAD before installation

&
- b |
]
Assembly and Installation
installation completion

¥ The support described above is provided upon request.

[To use CROSS-WAVE safely]

Below are important instructions regarding safety. Please be sure to follow them.

The following acts are prohibited as they may cause an accident or damage
to a facility.

M Use of broken products
Never use broken products.

BUse near fire
The products are flammable. Keep away from flames during storage and
installation.

B Modification of products
Do not make modifications (boring, cutting, etc.) to the products. Doing so
will reduce strength.

W Violation of law
Observe related laws, regulations, etc. for installation.

M Use outside the applicable scope
When using the products, observe the applicable loading condition by
product.(If the products are used with an earth covering, burial depth,
etc. outside the scope of application, the products may break.)

M Crane operation

Do not operate a crane or remove sheet piles on the storage reservoir.
Minstallation during stormy weather

Do not lay sheets during the rain or snow.
M Pouring of hot water

Pouring hot water will cause deformation and reduce strength. Contact
us before doing so.

A

Caution

To install products safely, caution should be
exercised regarding the following matters.

BHandling products
Do not throw away the products. Doing so
will cause breakage.

B Storing products
When the products are in storage for a long
time, cover them with sheets to keep from
direct sunlight.

BLaying sheets
Sheets shall be laid by professionals so as not
to cause leakage of water, etc. due to
imperfect bonding of sheets.

Hinstallation
When getting on the upper surfaces of the
products or spacers during installation, watch
your step.

W Backfill
After completing installation of the storage

Backfill the area around the storage reservoir
evenly so as not to cause uneven load.

HOil resistance
If organic solvents, oil, etc. stick to the

products, deformation and strength reduction
are caused. Be sure to keep them away.

% Sekisui Techno Molding Co., Ltd. makes a proposal pursuant to the Technical Guidelines for Plastic Underground Storage and Infiltration Facilities (Draft).

Sekisui Techno Molding Co., Ltd.

reservoir, backfill the hole as soon as possible.

Civil Engineering Material Sales Office

e Eastern Japan

Okura Prestige Tower, 2-10-4 Toranomon, Minato-ku,
Tokyo 105-8566

Tel: 03-6626-2750 Fax: 03-6626-2752

e Central Japan / Western Japan

5th floor, Dojima Kanden Building, 2-4-4 Nishitemma,
Kita-ku, Osaka 530-8565

Tel: 06-6365-5472 Fax: 06-6365-4666

CROSS-WAVE Special Site

https://sekisui-cw.co.jp

2106C-E1
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