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NTRODUCTION

Since a leaching solution from OPC shows high alkalinity by dissolution of portlandite
(Ca(OH),), decrement of portlandite production in hardened cement is required in order to
reduce the pH of the leaching water of the cementitious materials. JAEA has been
developing cement with a lower leaching solution pH from cement hydrate. The low
alkaline cement was named HFSC. The early strength of HFSC tends to be lower compared
with that of OPC, because of the low OPC content. With respect to low-pH, the content of
pozzolanic materials in HFSC should be over 60 wt%. The content of HFSC
(oPCs d d tests.

MIXED PROPORTION

Mixed proportion of OPC/HFSC

<HFSC: Highly Flyash contained Siicafume Cement |

| WORKABILITY OF HFSC SHOTCRE'

To evaluate the workability of HFSC shotcrete, it was checked by visual confirmation.
The items to evaluate the workability were follows; mixing state, pulsed condition of pipes,
drips from nuzzle, flash setting stat t, adherent state. In order to quantitatively
compare the workabilty of HFSC and OPC shotcrete, experienced experts of tunnel
construction put the point on the above-mentioned items by 5 point full marks at the in-situ
test of HFSC and OPC shotcrete.The table shows the results of HFSC sholcrete’s workability
compared with OPC shotcrete's

As shown in the table, workability of HFSC shotcrete was almost equivalent to that of
OPC shoterete. In particular, HFSC shotcrete was better than OPC shotcrete for qui
setting state, dust and adherent state.

Workability of HFSC shotcrete compared with that of OPC
shotcrete in the 140 m depth drift

Mixing state Equivalent to OPC(4-4)
Pulsed condition of pipes Equivalent to OPC(4-4)
DNDS from nuzzle Slightly inferior to OPC(4-3)
. 2.0 k-setting state etter than OPC(3-4)
OPC | 433 |56.9| 173 (400 1,068 806 (0.5%) 9.1 Dust etter than OPC(3.4)
wesc| 300 [ 507 150 [200[100[200[ 074 | 655 | 225 T o) Adherent state eter than OPCG4)

Mixed proportion of OPC/HFSC  was
determined by using batch plant which for
nstruction of Horonobe URL

It was confirmed that the uni-axial strength of | &
OPGHESC_ssas_superior o desinsrength

(36N/mm? after 28days)

TR
Vaterial Age oy
Unkaxialcompressive srength

St

HFSC (73m)

e pcen

Test area of HFSC/OPC shotcrete
in the 140m Gallery

Confirmation

of Workabllity Spraying HFSC shotcrete to the drift

Groundwater sampling

4o Coresampling

The The drift sprayed with HFSC shotcr
The image of in-situ experiment « drift sprayed with HFSC shotcrete
using HFSC shotcrete

o A Sl T o G
using OPC and HFSC shoterete, inner section
displacement of e it was moniored, The o change
of inner section displacement in each section after the
shotcrete construction is shown in the figure. From
these results, it was observed that the displacement
was convergent after 50 days, and the stability of
the drift was ensured in each sectio

In the bedrock that the URL was constructed,
maximum principal stress acts on the northwest -
southeast direction, the minimum principal stress in
the northeast - southwest direction. The displacement
of northeast ~ southwest direction was 23 larger
times than that of northwest - southeast direction. It
was confirmed that the displacement in each drift
was in good agreement with the direction of the
principal stress. These values of HESC
e T e T T e AU e
on the directions.

For the drift which used OPC shotcrete, there were
sections that showed relatively large inner section
displacement (around 15 mm at the maximu), but
the stress values which measured by concrete stress
meter were lower than the allowable sss value. In
addition, destructions such as crack were not
observed in the drifts where OPC and HFSC shotcrete
were used. Typical cross section of

the 140m Gallery

alkaline cement (HFSC) which was developed by JAEA was used in construction of a
part of the Horonobe U
of HI

y luated with OPC.
As the result, it was confirmed that
@the strength of HFSC shoterete with local aggregates showed larger than the design

strength,

the workability of HESC shoterete was equivalent to that of OPC shoterete

#the inner section displacement of HFSC shotcrete showed a tendency to equal to that
hoterete

@stability of the gallery was secured even if HFSC shotcrete was used.

HFSC shotcrete was able to apply to the construction
of drift in underground facility.

e,

@the influence of HFSC and OPC on groundwater and rock to evaluated by sampling water
and core from the drift wall.

HFSC shotcrete would be used in the 250m/350m Gallery construction

HFSC will be used in construction not only as the shotcrete but also as the segmental liner
concrete in a shaft

® Through these constructions using HFSC concrete, the effectivity of HFSC concrete in deep
underground and the influence of HFSC sholerete and /or HFSC lining to geological feature
will be synthetically evaluated.

FRTOREK
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