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Recently activity of shotcrete technology
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¥1. Spray concrete®] oA
G =9 A% Iy @3
19074 - 1st shotcrete use in U.S -

1970 | - 1st steel fibers available -

- Wet mix spray A% - NATM &9

Y
198039 |, Robot spraying equipment available - Dry mix spray %812

toopdy | Silica fumeo = Spraying performance 74 |- 90t $¥HHE] Wet mix spray,
= - New alkali-free liquid accelerators available Lattice girder, Steel fibers &

- Wet mix process9] 71€% % . .
< $£3YE JE FAE 98 4F A9
- Spray concrete technology %. ds =S4 4 . .:Tl 3
20024 + Still used as a temporary lining

- Products, Equipment, Admixture
- Permanent liningS 43 47 A A%

- No in-situ test
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Codes and
standards

- opgh), BRo meh B

-Standard : 18MPa(28%)

-High strength : 38MPa(28%)

~Stee! fiber reinforced :
38MPa(28¢)

-High quality shotcrete

(SEC mixing system)

c2AFTEF 6%

{dry mix)

Y 9 BYLE 1 5~35C
cEAe AHE oy 64 g

(dry mix)

- AHE WEE N0kg/m® -

(wet mix)

» Silica fume

AF 27 5~6% o
< 7haA) 12%
HEHA 1~15%

%S5 : AOMPa(28%)

» 7 045013

FYERE

« 27 (15mmo] &)

10MPa(14),
21MPa(284)

Quality
control

* Compressive strength

(8% Pin penetration)

* Flexural strength test

+ Compressive strength

(8% Pin penetration)

» Flexural strength test

» Compressive strength

(873 Pin penetration)
» Flexural strength test

» Compressive strength

* Flexural strength test

(RE2ce NHAZ)

4. Permanent Shotcrete Lining(PSL) A}
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¥2. AA 2429 Permanent Shotcrete Lining A] & A}

T8 L&A 7] A8 7 =(MPa) 2 &AL
WA 4 Water power plant Kaunertal/Tyrol
Plane s/c .
QAER} | '62~'9%6 30~69 (machine chamber)
Waitg AdE
=% ! Brandberg, Gstalda, Hallstadt
YA 4 @ Stave Falls Britsh Columbia
Ao '82~'97 Steel fiber 40 A% . Tumbler Ridge, Howe Sound
: Rogers pass
WA A @ Dlouhe strane(‘85~'87),
32 T Steel mesh " E%j?%m@%&@%immwo
Steel fiber(carvern) A 8t4 : Praha, 287+ : Brno
Wl4~Ed : Loket, 7t& A Acavern : Pribram
£9 '82~'88 Steel fiber - 84 . Bielefeld, Gelsenkirchen
Steel fiber 52 : Aninose, 3% : Arima, Egeyama
[} r ~! -~
e 8&~91 Vinylon fiber 18~57 284 : Shinitukigawa, 87] : Karisaka
w290 60~ 2001 Steel fiber 3H~45 =2HE9(AY € #A) 34
A% : Furka Base, &84 : Ferdern-Hohtenn,
A9 A 9.t -~
afs 72~ Plane s/c % Cavern : Gran Sasso, 48+
244 '91~'99 Steel fiber 35~40 52 Lundby, A&Hd, 2Ad4, A%
Steel fiber u N
91~ Ax(HY, , U&7 4
1 91~'2001 Steel Mesh 20 442 (8Y, cavern), H] 7] A (cavern)
¥3. X FH'Y Permanent Shotcrete Lining & -8-A}z
T7 =7} Hygd 2 8A7] 2=
B.C Rail Tumbler Ridge
vt B.C Rail Howe Sound ‘82 ~'88 40MPa(28Y)
Ae C.P Rail Rogers pass
292 Lopper, Furka Base, Grengiols 77 ~'87 36~45MPa
qE Arima, Egeyama '95 36MPa(289)
A= Bohuslavice 95 20MPa
cz" Y Aninose '92 18MPa
294 Lundby, Norra Lanken, Sodra Lanken '91 ~'98 35~40MPa
2.2Eg ¢l | Brandberg, Gstalda "6 ~'80 30~40MPa
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