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Abstract In this study to improve the chloride durability of the shotcrete structure depending on types and contents
of mineral admixture chloride resistance was evaluated by NT BUILD 492 of european test standards. It was also
evaluated with the mechanical properties such as static strength and chloride penetration resistance. For shotcrete
mixed crushed stone aggregate of the maximum size 10mm of coarse aggregates was produced. Based on 28days
compression strength the variable mixed with 15% silica fume showed the highest strength in 67.55MPa. As the
content of fly ash and blast furnace slag increased, the strength lowered. In the chloride penetration resistance test,
OPC showed "high grade" and In the case of admixture, the penetration resistance tended to increase in all variables
except the fly ash. In order to evaluate the service life, the accelerated chloride penetration test was conducted by
the standards of KCL, ACI, FIB. Test results were obtained with the lowest spreading factor in a variable mixed with
silica fume of 15%. At the KCI standards, It was found to have a service life of about 65 years and at the FIB
standards, It was found to have a service life of 131 years. Among standards, the service life of KCI standard in

all of the variables was evaluated as the lowest.
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Table 2. Durability test item

Test item Test_types Note
Compressive strength test KS F 2405 7, 28, 56 day
Rapid chloride ion KS F 2711 28 day

permeability test

Chlorde Penetration

. NT BUILD 492
Resistance test

28 day

2.3 gl =

2.3.1 A|HIE

TA WEsHE AUl SARlA AAbEE 15 5N
= AlvilE(ﬂEr“ET: 3,400 cifg, W% 3.15 glon, 7wk
1.02 %, SF4% 0.02 %)E AHE3H
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Table 3. Physical properties of mixed aggregate

Aggregate type Specific gravity Fineness modulus

Mixed aggregate 2.82 3.75

I~}
S

-+- Mixed aggregate grading distribution range

——Mixed aggregate grading distribution

)

—
=)
S

%
S

60

Percent by passing Weight(%

0.1 1 10
Grain Size(mm)

Fig. 1. KS F 2577 Distribution of mixed aggregate
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Table 4. Physical properties and chemical composition

of fly ash

Type Test
Physical Density(g/er 215

ensit c .

Characteristics Y
C(%) 16.80
0,

Chemical ALOy(%) 22.90
i CaO(%) 491
properties Fe:03(%) 1.84
Si0x(%) 41.50

Table 5. Physical properties and chemical composition
of silica fume

Ty Test
Physical . ;
L. Fineness(cn/g) 263,000
Characteristics
Si02(%) 92.5
0,

Chemical ALOs(%) 1.68

. Fe,03(%) 2.51

properties CaO(%) 0.56

1g.10ss(%) 0.31
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Table 6. Physical properties and chemical composition of

Table 8. Mixing properties of shotcrete

meta kaolin W/C| Sla Unit Weight (kg/m) SP
0, 0, 0,
T o @ | | W] c ADMIXTURE | S | G | (%)
Physical i contr 441 - 1326 | 376 | 1.1
o Fineness (ci/g) 12,000 ol
Characteristics FA
Si0x(%) 2.1 10 397 44 1311|372 | 1.0
ALOx(%) 453 A -
Fe0x(%) 0.60 20 353 88 1297 | 368 | 0.9
Chemical CaO(%) 0.05 FA
properties TiOA%) Lod 30 309 | 132 - 1283 | 364 | 0.8
Na,0(%) 0.21 SF
P.0x%) 0.10 5 419 i 1320 | 374 | 0.9
K20(% 0.16 )
2004) ?g 397 44 1314 [ 373 | 0.9
) ] ) - SE 375 66 1308 | 371 | 1.1
Table 7. Physical properties and chemical composition of 15 “ I
ground granulated blast-furnace slag N;K 7 419 22 1323 [ 375 | 1.0
Type Test MK 397 44 1320 | 374 | 1.0
Physical ific surf (clg) 4464 10 [ (I
speciiic surface area (cm X -
Characteristics pect & I\ﬁ( 375 66 1317 | 374 | 1.0
M 0,
.
2 3(0") : FS 309 - 132 1315 | 373 | 0.8
Chemical nggs(ﬁ//;) 234?: 30
. a (] . GGB
properties
MgO(%) 441 FS 265 -l 176 1311 [ 372 | 07
SO3(%) 3.59 40
ignition loss, loss on ignition 0.01 GGB
FS 221 220 1308 | 371 | 0.6
50
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Fig. 4. Rapid chloride ion permeability test results
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Table 9. Parameters for Each Code

parameters

C;

(2

(kg/m?)

G
(kg/m’)

Designation
(mm)

KCI

0.2

ACI 4.5 0.004C 50

FIB 0.3
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Fig. 5. Diffusion Coefficients test results

Life Cycle Prediction (Year)

Control
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Fig. 6. Life Cycie Prediction test results
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