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A Study on Development of Shotcrete Material using Fly Ash
Oh-Hyung Han, Choo-Won Kang

ABSTRACT. Currently, the shotcrete used as basic support in the tunnel excavation, has the advantages of maintaining
high-level strength in condition of early shooting with thin thickness based on the excavation characteristics of rock
mass. Therefore supreme equipment and materials were developed and the great strides have continued.

Also, the development of measurement technology and the rocks behaviors of underground are evaluated in detail and
the designs of strength and thickness are made. The reinforcement materials development of new material is carried on.
Most of the coal fly ash produced in Korea fire power plant is fly ash and bottom mash. Fly ash has been producing
to be applied in many fields such as cement, aggregate, construction, civil, agriculture and fisheries. Also a lot of
experiments are actively on the way. Therefore in this experiment, in order to use the fly ash mixed with concrete as a
material of shotcrete, the experiment was performed in the best content to reduce the compression strength and the
shooting rebound ratio of the excavated surface to use fly ash as a substitute material of concrete.

As a result, when 15%.wt substitution was made to the fly ash, about 10% of compression strength and 6% of rebound
ratio was reduced.

Key words : cshotcrete, fly ash, bottom ash, rebound ratio
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(%) (LOI%)
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4004500 | 1268 | 227(029) 6.63 400( 38) 68.60 3278
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-60+100 3.01 22.45(0.68) 15.56 60(210) 98.64 91.18
+60 1.36 28.17(0.38) 8.82 +60 100.60 100.00
sum 100.00 (4.34) 100.00
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® 6. Fly ash& 8314 gf& £32E v (1€ : 1m)
B C w wiC GMAX S/A S G F2A)
- (kg) (L) (%) (mm) (%) (kg) (kg) (kg)
3} % 380 171 45 15 60 1,092 742 15.2
® 7. Fly ash® AWES £ 189 £a)s] g (1% : 1m)
fly ash §HeF C F C+F w W/(C+F) | GMAX | S/A S G B2
(%) ke) | ke) | k®) | (L) | %) | (m) | %) | ke) | ko) | (ko)
0 380 171 380 15 60 1,092 742 152
S 361 19 380 171 45 i5 60 1,092 742 15.2
10 342 38 380 171 45 15 60 1,092 742 1 152
15 323 57 380 171 45 15 60 1,092 742 15.2
20 304 76 380 171 45 15 60 1,092 742 15.2
25 285 95 380 171 45 15 60 1,092 742 15.2
30 266 114 380 171 45 15 60 1,092 742 15.2
35 247 133 380 171 45 15 60 1,092 742 15.2
C: AWIEZ, F: Fly ash 3, SA : AESA & W: B9 & S:AIA
G: ZZA g GMAX : At} ZFZA] =7, C+F : A|HEZS} Fly ashe] X3 EFe
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No. Fly ash | A#E A&4EHZE(kgller)

EFE) | 19 | 39 | 79 | 289
1 0 106 | 172 | 240 | 343
2 5 108 | 165 | 246 | 340
3 10 97 | 153 | 232 | 362
4| 15 o | 158 | 25 | 37
s | 20 88 | 136 | 215 | 346
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8 | 35 s2 | 87 | 12 | 283
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fly ash A7 el gules TF e g
No. 238 Az kg (%)
(%) (kg) obx|% | ZYR | eldud | ofx{ | ZHyR | elddd
1 0 4,800 551 820 1,371 23.0 342 28.6
2 5 4,800 523 786 1,309 218 3238 273
3 10 4,800 473 702 1,175 19.7 293 245
4 15 4,800 411 661 1,072 17.1 27.5 223
5 20 4,800 417 697 1,114 17.4 29.0 232
6 25 4,300 525 741 1,266 219 309 26.4
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