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Development of High Performance Shotcrete for Permanent Shotcrete Tunnel
Linings I(II: Application of high-early strength cement in sump water condition)
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ABSTRACT

Shotcrete (or Sprayed concrete) has been used as an important support material in New Austrian
Tunnelling Method (NATM). Since the mid of 1990, permanent shotcrete tunnel linings such as
Single-shell, NMT (Norwegian Method of Tunnelling) has been constructed in many countries for
reducing the construction time and lowing construction costs instead of conventional in-situ
concrete linings. Among essential technologies for successful application of permanent shotcrete
linings, high performance shotcrete providing high strength, high durability, better pumpability has
to be developed in advance as an integral component. This paper presents the ideas and first
experimental attempts to increase early strength and bond strength of wet-mixed Steel Fiber
Reinforced Shotcrete(SFRS) in sump water condition. In order to increase early strength, a new
approach using high-early strength cement with liquid alkali-free accelerator has been investigated.
From the results, wet-mix SFRS with high-carly strength cement and alkali-free accelerator
exhibited excellent ecarly strength improvement compared to the ordinary portland cement and
good bond strength even under sump water condition.
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T 1750, | AkOs | FesOs | CaO | MgO | NaO | KO | SO Ig-loss
HPC | 197 | 59 30 | 631 3.0 0.1 075 | 42 1.1
OPC | 207 | 59 32 | 621 3.2 009 | 084 | 16 12
2 A4 AdES] 22d B4
au Blain < Z A&7 = (kgf/cm?)
- (em”/g) | 2ZA@m) | 22 (hm) 39 79 28
HPC 4520 190 4:55 240 350 450
OPC 3430 300 7120 200 280 360
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Unit Weight
. acceler | superpla
Gmax | Slump | W/C | S/a | Air (kgf/m3) .
Cement ( ) (em) (%) ) | () Steel ator | -sticizer
mm cm (o} ° (o} W C g G . (%) ( %)
Fiber
HPC 12 64 181 | 420 | 1102 | 618
13 43 25 40 7.0 1.0
orC 13 65 207 | 480 | 1026 | 579

bt
[y
o
{m
ful
e
[o
ﬁ %
An)
s
12
>
cim
o

= kAl (Meyco Suprema)?] £aE A9} 233m°/min &9

698 20025 712 stedyE3d =83



oo} AZHYME AMEsIch WA ZWUENA AxH E3YE: £AYE 9 Eﬂ(hopper)"ﬂ Rojz g3
ZE ¥5BE B8 NG 5~6m’2 $EHAY Alkali-freei A FAAE 3244 58 (425mm)e S3)
=Z(440mm)EFE oF 15m $4ojA HrEEAoH, H7te Meyco Ful9 gAd 74]71—’4% 3 s
243t EEEE £aEY dige] ¥ E AEt 2 F =Z Ady gdne AYE ¢ 15m F% 0|2
gto] &) %t W=2zZojE HAAEHT UEFRE AFAHE AHE A A HD(100x100cm) S A
tgor, BHd €8 ¥ ¥ g @ FAUEE Yo $EUAS AAEET B g8 o, gERE AES
A3k 7o} MBS AHetgon, AMHE ol Maire £FUAYE AAEAT

45 AFFE 2 iy
451 22 %& 23E AP

ZE AEE Hdel] g4 §7] A ulAZAHENAM HAE base concreted] WF SHE A HE Yolw
7] 98l KS F 2402740 9% 23dE 8= 4812~ 13cm) KS F 24219 3714 &) o8 ¢
7% ZAAEQRE%)S Ao, B H F3EY 2EEH(1T7~19T)E HAEH.

452 =75 (Compressive strength)A] @

OLZ”E Algg FAA= Bl 19 3 goldgnMl(core boring machine) g ©]-83ted ¢ 100mme o}
TAAE AHAL, 19, 3%, 7Y, 14%, 28Y 2} 370 FAAE AFsted KS F 240522 EY ¢&%
T A oA FEAEE Sy AE A AFHE A 2018 2AEl KS F 2422(F 28| EoflA
AHE 3ol F Ho| ZRAIY i oA Ax 2 AAEdt

453 B5Ho Ao HatdEAH

G55 P44 HtE A8 obdl AROIA Hi e} 2ol ZA FY(100x100cm)& AZstAct B A
geRol §AMMALY 3 FFEAE AAsl] BY of 200 SR BABROR, £a2E BN A
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2 BPANES 53 & 4EAx 4H4E 18 19 Uit o714, OPC P(Plain)e F2AE AME-&HA
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