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Abstract Mostly mine support(Rock bolt and Support) which is currently general for reinforcements of a large scale
tunnel is applied, Some executing a reinforcement to Poor ground by cast-in-place shotcrete. However On domestic
mine conditions that couldn't having every time after mine tunnel excavation, it couldn't ensure the field batch plant
which is a fixed in an issue of economies and site security, constructing it by supply gets from shotcrete materials
combined in neighborhood ready mixed concrete manufacturing plants. carried shotcrete in ready mixed concrete
manufacturing plants as migration length and time are falling off in quality. But, it is difficult for construction quality
control By quality control arbitrariness absence at on-scene. In the present study, carry out Laboratory Test by kinds
and percentages of accelerating agent for evalution of Mechanical Property and Durability of Shotcrete.
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[Table 1] Physical character of aggregate

S A7k F3 =del
AH8-39

om, =e] gt 5
S} SAbell A ke =

Max. size Specific Absorption
Type (mm) gravity rate (%) FM
Fine <5 260 114 2.76
aggregate
Coarse 13 2,64 127 5%
aggregate
[Table 2] Physical character of accelerator
Type of Specific
accelerator Type gravity pH
aluminite .. -
series(AL) liquid 1.56 135

1462

[Table 3] Physicochemical character of plasticizer

Solid Specific Content
Form Color content gravity pH (zr;f)}n

(%) S.G °
- dark Min 1.19~ 8.0~ L oon
fiauid ) wn | 0% 123 0o | 972

[Table 4] Physicochemical character of steel fiber

. Tension Type of .
Quality strength steelfiber aspect ratio
ASTM 700~ BUNDLE &

A820 1,200MPa TYPE

[Table 5] Physicochemical character of mixture

material
Type of . Fineness | P | gi00 | Content
mixture | Form | Color (em¥/) gravity ©0) ©6)
material amE o sG ° °
silica | powd | light 250,000 291 85~ 4~8
fume er gray B
fly ash D‘;VrVd gray | 4780 210 | 538 | 10~20
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[Table 6] Shotcrete mix design

it weight (kg/m’)
Division Gmax_ | Shump w/B S/a E g;rjlmjxture lastici
S mm mm (%) (%) W C S G Fiber c plasticize| oy
FA SF r
R _ 6.24
s 13 100 40 65 192 | 480 | 1106 | 582 | 40 - - (13%) -
R-FA , o X B 72 -
b0 13 100 40 65 192 | 334 | 1079 | 568 | 40 % (15%)
R-SF , . i . 6.72 .
» 13 100 40 65 192 | 4416 | 1097 | 518 | 40 B4 | oo
R 72
FAI10% 13 100 40 65 192 | 4128 | 1036 | 551 40 48 L -
SF4% e
A N . . . 144 0.144
oo 13 100 40 65 192 | 480 | 1106 | 582 | 40 o | s
A-FA # _ 144 0.168
. ) i
Looc 13 100 40 65 192 | 432 | 1092 | 555 | 40 48 o | (om0
A-FA _ ‘ - 14 0.168
000 13 100 40 65 192 | 34 | 1079 | 568 | 40 % o | om0
A-SF _ ) - ‘ 192 0.144
o 13 100 40 65 192 | 4608 | 1101 | 580 | 4o 192 | owo | 0o
A-SF _ ‘ - 240 0.144
2o, 13 100 40 65 192 | 4416 | 1097 | 518 | 40 B84 | om0 | om0
<) Slump : 100mm (100+20mm), Air contnt : (Non AEA(R) : 45+05%, AEA : 8.0+0.5%), Steelfiber : (20.5x30mm)
Z& o] &%t Anxd PO R £ATE MAS ofgst AN U @k 2y AlFHE 4 30m'e] F3
o A4S Folste] ePdSs AABIHTH3] Table 62 & 7hAof b, AvkQl FAES] FFOE 8)0go]
AW wE A E iR E YERdTL sl A g Eojok st AJgHe] - Q)dide] dEo] HolA
T AEEE HEAFT ZTAEAME AMESte] fAFSH U BAjg] o] g E o glojx Flslit)
2HA sl AN &A#HAE Dry(Ax), Immersion(5%), Boiling(3
o] 3RAR T Hol AW, Z}7ke] TAo A AlFH
2.3 Al o Fo] FAL o] Rtk FrHH LR Fl T Tl A
231 371g Y S8z Ad o] TS St F o FHE olgst BT,
SAE QERE U T 9T nAe g7 FTE STES AAURT]
2 A KS F 2421(24] e 2azee] g 9 AEE el 8, sl o7Aske] Table 7
o 27) s-egk AFo| Zsle] AW AA|EtdTt o] T 7IEAl YgAsIe] HrrE

232 &=L [Table 7] Grade standard (Morgan 1992)
%L%%]’E }\]@ < (2)100><200mm9] A+ —g—}\] iﬂ% Zﬂ Sprayed Concrete | Boiled Absorption Permeable Voids
A5ke] KS F 406(2AT EY] =7k % A1F] wbd) 714 Quality (%) ©6)
o et JEAEE SHad e =2 <1
A% 79, 289, 56Ul ZAshglon, 24 e - — —
Hdists 10022 HeAF7I(UTM)E A5tk Marginal - T
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[Fig. 1] Image analysis test procedure
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[Fig. 2] Air content and Slump
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[Fig. 3] Compressive strength of each variable
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[Fig. 4] Amount of water absorption calculation result
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[Fig. 6] Compare air content before and after
hardening of each variable
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[Fig. 7] The number of air void distribution of each
variable
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