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Outline of the Lecture

 EPSP Project Goals
* Requirements on the EPSP Plug
e Design of the EPSP Experiment

Plug design
Instrumentation
Experiment test planning

* Implementation of the EPSP Experiment

Geological conditions — mapping in the niche
Tunnel reshaping

Improvement of the rock mass

Plug construction

Data collection and construction of the mathematical
models
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EPSP Project Goals

« Construction of an experimental plug

* Focus on fundamental understanding of materials
and technology

« Experimental niche reshaping

* Improvement of the rock mass in the experimental
niche by polyurethane resin

 Instrumentation and performance assessment

o Evaluate the use of fibre reinforced sprayed
concrete for the concrete plugs and sprayed
bentonite pellets composed of Czech bentonite for
the bentonite zone
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Requirements on the EPSP plug

* The strength of EPSP shall be consistent with withstanding a pressure of 7
MPa to simulate the maximum pressure expected to be developed by the
bentonite buffer in the deposition tunnels

» Design working life for the plug components is 150 years

» The bentonite zone shall use Czech bentonite (Bentonite B75) as this is the
candidate buffer material in the reference concept

« A concrete recipe with a relatively low pH shall be used

* Fibre shotcrete shall be used for the inner and outer concrete plugs to
limit crack formation

 The temperature in the concrete plugs during the cement curing shall be
controlled in order to limit shrinkage and crack formation
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Design of the EPSP experiment

* The technical design of the plug was the
responsibility of the Centre of Experimental
Geotechnics of the Czech Technical University
(CTU), Prague and was based on a structural
proposal contained in Reference Design 2011
(SURAO, 2011)

 The EPSP experiment is the first detailed work on
plugs and seals

o EXxperience from KBS-3H study (SKB and Posiva)
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Plug design

Fibre Concrete Fibre
shotcrete blocks / shotcrete
Injection
chambre g 3
Filter . Bentonite ' Concrete
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Plug Design

e Pressurisation Chamber

The chamber will serve as primary
point for pressurisation media
injection

* Inner and Outer plug

Concrete plugs are designed to hold

the other components of EPSP in
place

e Bentonite Emplacement

The bentonite pellets are going to be
emplaced between the inner plug and

(1) Injection chambre fllter
. Concrete blocks
Fibre shotcrete L4 Filter
@ Bentonite pellets . . .
5) Filter SURAG The filter will serve as collection
point of water, which could leak
through the EPSP
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Instrumentation

e Monitoring of:

temperature,
contact stress,
deformation,
pore pressure,
moisture,
swelling
pressure
distribution, ...
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Experiment Test Planning

* The plug will be tested by means of injecting air/water
suspension into a pressurizing chamber, followed by the
monitoring of the performance of the plug

« Upto2 MPa

« Monitoring of key processes (water, stress, temperature)
e Collecting data

* Modeling of the whole plug system

o Analysis
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Implementation of the EPSP
experiment
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Geological conditions — mapping in
the niche

- - P55 & rpopﬂuu ikovm_‘“ '; ”.’
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being conducted at the
Josef Regional URC which
IS located near the town of
Dob¥3 in the Celina-
Mokrsko former gold
mining area. The host rock
comprises Sazava-type
granitoids of the Variscan
age (Moravek et al., 1992)
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Tunnel Reshaping

The hydraulic wedge splitting was
used in combination with non-
detonating (GBT) splitting.

Using those technologies, the profile
of the niche has been adjusted and
recesses for concrete plugs excavated.

Experimental niche after reshaping works
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Improvement of the Rock Mass

Once the reshaping has been
finished the rock
iImprovement started. The
rock properties have been
improved by means of
grouting. The resin has been
used to lower the rock
permeability in order to allow == ==® | oy
higher pressures to be applied - SURAO

on the plug and to limit
unnecessary leakages into Grouting: 5 m around EPSP
rock mass. Polyurethane resin (WEBAC)

Grouting of the contact zone ~ Hydraulic conductivity < 10° m/s
between rock and concrete

plug
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Plug Construction

CONCRETE
* Glass fibre shotcrete

*  Lower pH
EPSP experiment
Strikany Betonové
vldknobeton bloky  stfikany
Fibre shotcrete '\ T\\Concrete / vlaknobeton
S “blocks /' Fipre-reinforced
/\ g . shotcrete
2 i Tlakovaci
I-éltr::)\igl \ ol H_ i komora
Main drift 2 Pressurisation
' Chamber
EERRP TR | x
Horninova drt  Betonova sténa ") f "‘
Crushed rock  Concrete wall Filte | | Bentonitové pelety

Filter’ “ Bentonite pellets

| 1600 Jeoo, 1700 | 1600 | |s00
1 ( L

TUNEL MAGAZIN

CTuU

BENTONITE

*Czech Ca-Mg bentonite

*Dry density around 1.4 Mg/m3
*Hydraulic conductivity < 10 -2m/s
*Swelling pressure > 2 MPa
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Data Collection and Construction of
the Mathematical Models

e The behaviour of the plug will be comprehensively
monitored throughout the duration of the
experiment.

* The final assessment of the experiment will involve
the use of numerical analysis and modelling
techniques.

« Finally, it is envisaged that the successful
completion of the EPSP experiment will contribute
towards demonstrating how sealing plug systems

behave under real conditions
15
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Conditions for use of this training material

The training materials for the DOPAS Training Workshop 2015 have been
produced partly with the European Commission’s financial support. The
materials can be downloaded from the DOPAS WP7 webpage and used in general
freely without a permission for non-commercial purposes providing the source of
the material and Commission support is referred to. The figures and pictures in
each presentation originate from the organisation that has produced the specific
training material unless mentioned otherwise.

Some photos and materials in the presentations present prior knowledge
(background information) of the consortium partners.

This information is market with © and requires a permission for all uses from the
copyright owner.

Non-commercial use means that if this training material is used e.g. in education,
training, or consulting no fee may be collected from using this material.

For other uses, please contact the DOPAS project.

FOsSIVA

g Radioactive Waste

M Management

@ N .
4 - Sprava ulozist radioaktivnich odpadi
J &) - ] SURAC Radi ive Waste itory i
. o fsafe solutions for radicactive waste}
C 39

DBE TECHNOLOGY GmbH

NS ’ -
7 sﬁ}Galson Sciences Ltd Bl TEC

sp

Svensk Kérnbridnslehantering AB

(anDRA



Www.posiva.fi/en/dopas

The research leading to these results has received funding from
the European Atomic Energy Community's (Euratom) Seventh
Framework Programme FP7/2007-2013, under Grant Agreement
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