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Presenter
Presentation Notes
・We are introducing our past experience of Xypex application for tunnel projects in Japan.
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Shinkansen Route Map (Bullet Train)

ﬁ%gﬁiﬁ 3 4| ) N
RS RS G TR B
R EPS CRs TERD T Lo

HAE RS = ()

B ime T A (R LR : 2 ) =7



Presenter
Presentation Notes
・This is a Shinkansen route-map (BULLET TRAIN)
・Blue colore line shows under operation.(Tokaido,Kyushu,Joetsu, Nagano,Tohoku)
・Other colores show either under construction or under planning.

・Tunnels between Morioka-Shinaomori,Xypex was used.
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Object Section of Tohoku Sinkansen
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Presenter
Presentation Notes
・Construction of the above route started in 1991 and completed in 2010.
・68% of the 178.4km route was tunnels.
・530km out of 700km of Tohoku Shinkansen were damaged by earthquake last March.
・However,they were fully restored within 49 days.
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Tunnel Where Xypex Was Used

Tunnel Xypex



Presenter
Presentation Notes
・Xypex was used in 8 tunnels.

・Xypex was used also in Kyushu,Joetsu and Hokuriku Shinkansen.
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Specification of JRTT

JRTT - Japan Railway Construction, Transport & Technology Agency

Embankment XYPEX;as Waterproof Agents

Tunnel Open Cut Tunnell



Presenter
Presentation Notes
・Japan Railway Construction, Transport and Technology Agency specified Xypex for their tunnels of Shinkansen.

・Open cut tunnel was constructed at both ends of the tunnel.

・Positive side of exterior wall of the tunnel was treated with Concentrate.

・Then backfilled with earth.(Embankment)
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Hakkouda Tunnel
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Presenter
Presentation Notes
・Hakkouda Tunnel is the longest ground railroad tunnel in Japan.(26.5km)
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Hosogoe Tunnel
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Ichikawa Tunnel

Under construction Completion
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Application Process Of Xypex
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Presenter
Presentation Notes
・Application process of Xypex
・Cleaning with pressured water to remove foreign agents and concrete form oil.
・Also for water curing Gamma Cure is sprayed as supplementary material.
・Two layers of Xypex Concentrate was applied or sprayed.
・Dosage rate is 1.2kg/m2.
・Later on,Gamma Cure was sprayed.
・After dried,spray water for curing.
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Use of Xypex on Outside of Lining

Application of Concentrate to negative side of
tunnel(inside of tunnel)was not accepted by JRTT,
due to expected risk of coming off of applied
Concentrate. (weak adhesive strength, hoist)

s

In order to overcome these weak points, we are
presently exploring possibility of liquid type
Concentrate, with Chemical Corporation's advise
and cooperation



Presenter
Presentation Notes
・Application of Concentrate to negative side of tunnel(inside of tunnel)was not accepted by JRTT,due to expected risk of coming off of applied Concentrate.(weak adhesive strength,hoist)
・Recently we analyze the reasons why we could not win (Xypex -Concentrate application)project in spite of it's excellent ability.
・Mainly two reasons, weak adhesivity and outlook of treated surface.

・In order to overcome these weak points,we are presently exploring possibility of liquid type Concentrate,with Chemical Corporation's advise and cooperation.
・We believe it could lead us to step in new field,especially in construction field.
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Application to the Single Shell Tunnel

The local tunnel of Kanagawa Prefecture
(L=275.2m)


Presenter
Presentation Notes
・This example is Xypex Concentrate application to single-shell tunnel 275m tunnel path in a forest.
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Application to the Single Shell Tunnel

Original design ~ (L=244.5m) VE proposal
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Presenter
Presentation Notes
・Most tunnels in Japan are using lining concrete inner surface method.
・The above tunnel was originally designed as double shell with relatively good appearance.

・Due to it's rural location, priority was given to cost saving.
・VE proposal of single-shell shotcrete was adopted.
・Original plan was to apply waterproofing sheet at positive side of lining concrete.
・In VE proposal, Xypex Consentorate was applied in stead of waterproofing sheet.
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Application to the Single Shell Tunnel

Entrance of tunnel(L=16.0m,L=14.7m)
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Xypex was applied in place of water proofing sheet.
Un-woven fabric was applied on shotcrete for isolation purpose.


Presenter
Presentation Notes
・At both ends of the tunnel,lining concrete was constructed and Xypex was also applied in place of water proofing sheet.
・If lining concrete is exposed to the shotcrete,lining concrete may cause more cracks,therefore,laminated un-woven fablic was attached to shotcrete,then Concentrate applied.
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The Situation of Construction
(Single Shell Tunnel)
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Presenter
Presentation Notes
・Single-shell tunnel
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- Thes u'.igon of Construction
Ca\ "~ (Single Shell Tunnel)

Before Steelfiber Completion
shotcrete
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Presenter
Presentation Notes
・After Xypex application,drain mat is fixed.
・Then second layer of shotcrete,containing steel fiber. 
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The Situation of Construction
(Entrance of Tunnel)

Un-woven fabric
+ Xypex spraying

Completion
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Presenter
Presentation Notes
・Un-woben fablic was applied on shotcrete for isolation purpose.
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The Effect Check Test of XYPEX
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Presenter
Presentation Notes
・We carried out performance test of Xypex.
・Core extraction(100mm diameter) for permeability test in single-shell.
・Core extraction(50mm diameter) from lining concrete,using rebar searching equipment,confirmation of cement crystallization by SEM.
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Permeability Test
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Presenter
Presentation Notes
・This is a permeability test using extracted cores from single-shell.
・Comparison was done between untreated shotcrete and Xypex applied shotcrete.
・The test was in accordance with JIS A6909.

・Comparing to average 48ml water flow from untreated shotcrete,concrete around Xypex chemicals showed 38ml flow.
・Penetration reduced by 20%.
・The test was carried out 3months after Xypex application.
・Effectiveness is considered to be more when time passes.
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SEM examination
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Presenter
Presentation Notes
・Result of SEM examination.
・3 extracted cores
・Picture of around Xypex is compared to surface picture.
・Xypex crystallization was clearly observed,refinement is promoted.
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Advantage of Xypex for Tunnel Projects

Since a crystallization reaction is promoted by water
being supplied as for Xypex, an underground structure
like a tunnel is the field in which supply of water is
abundant and can demonstrate the effect of Xypex by
osmosis of rain water, or restoration of the
groundwater level.

Moreover, Xypex is useful in the cold district in which
Tohoku Shinkansen is located from a viewpoint of
prevention of frost damage, or prevention of the salt
damage from snow melting agent for concrete.
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Arguments to justify the use of Xypex

Single Shell Tunnel
As Xypex application to single shell gl
tunnel was unprecedented,

It was very difficult to step in public
work like this.

2007#4H26H
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Japan Xypex was a member of a
semi-public tunnel-research
Institution and this method was
earlier publicized.

Local government had finally agreed
with this construction method.
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Competitors

Xypex was not adopted in all tunnels of Tohoku
Shinkansen.

More inexpensive materials were used in some tunnels.

However, Xypex was selected by contractors trusting
Xypex.

Arguments to Justify the Use of Xypex

[Tohoku Shinkansen]

Since JRTT was putting Xypex into the design, There
was no problem.
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Future potential in this segment

In Japan, Xypex-Concentrate was
used for the accelerator tunnel of
High Energy Accelerator
Research Organization (KEK).
Now, the promotion of the
International Linear Collider plan
(ILC) for conducting the collision
experiment of the electron and
positron of super-high energy is
carried out at international
cooperation.

We intend to propose Xypex-
Admix to the concrete used for
ILC.

The image figure of ILC
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Japanese experience in Water Treatment

Repair work of Kosuzume water purification plant
Yokohama Waterworks Bureau)

Completion


Presenter
Presentation Notes
・This is Kosuzume water purification plant.
・Negative side of concrete container was applyed with Xypex.
・Positive side application was not accepted due to their regulation,which is very strict incompare to international standard.
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Japanese experience in Water Treatment
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Regulation of Containing Structures
Exposed To Portable Water

A standard of Success or The drinking water quality
JEVIEN failure guideline of WHO

aluminum

copper o.amg/4

sodium 2o0mg/¢

manganese 0.005mg/%

zinc o.amg/{
turbidity 2NTU
color 5TCU



Presenter
Presentation Notes
・As a result of testing Concentrate, Turbidity, color, and iron did not satisfy a standard.
・So,Positive side application was not accepted in Japan.
・Concentrate has satisfied the standard of WHO.
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