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Evaluation of Optimum Mix Proportion and Filling Performance of
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Abstract In recent years, to reduce self-weight of structural elements, the use of SCP (Steel Concrete Plate) instead
of prestressed concrete is increasing. Because SCP has a complicated sectional shape and includes a large number
of studs, the use of high-fluidity concrete is required. Therefore, in this study, to prevent the restrained shrinkage
behavior by the stud, the effects of using an expansive agent (EA) and shrinkage reducing agent (SRA) were
investigated, and the optimal mixture proportions to maximize the filling capacity were determined based on the fine
aggregate ratio. The test results indicated that the combined use of EA and SRA exhibited the smallest shrinkage.
The ratio of the crushed sand and washed sea sand was determined to be 5:5, and the proper fine aggregate ratio
was found to be 55.6%, because when the ratio was too high, a decrease in strength and an increase in shrinkage
strain were expected. The high-fluidity concrete effectively filled the large-sized SCP module.

Keywords : High fluidity concrete, Steel Concrete Plate, SCP Module, Mix Proportion, Filling Performance
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Fig. 1. Steel concrete plate(SCP) module
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Table 1. Chemical properties of materials

Blast Expansion
Composition % Cement | furnace | Fly-ash a dr}:ﬁxturc
(mass) (OPC) slag (FA) (EA)
(BS)
CaO 61.33 42.26 - 13.55
ALO;3 6.40 14.92 16.60 18.66
SiO; 21.01 35.08 3.80 3.80
Fe,03 3.12 0.32 5.58 -
MgO 3.02 6.41 0.82 -
SO3 2.30 0.11 0.51 51.35
Specific surface 15 413 | 4500 | 3117 3,117
(cm’/g)
Loss
ienition (%) 1.40 2.1 3.82 -
Density
(o) 3.15 291 2.98 2.98
212 X
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Table 2. Physical properties of aggregate
Crushed Coarse
. . Sea sand
Classification (SS) sand aggregate
(CS) (Gio)
Density (g/cm’) 2.62 2.59 2.65
Absorption (%) 1.23 1.57 2.96
Amount of passing
0.08 mm (%) 1.85 2.96 0.30
2.1.3 StEtE35tA|
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Table 3. Physical and chemical properties of chemical
admixture
. . Solid
- D
Classification Co@po S Color Shape ensity content(
tion (g/cm)
%)
High range water Polycar | Light

reducing agent Liquid 1.03 20.0
(AD)
Shrinkage
reducing agent
RS)

boxylate | brown

Glycol | None | Liquid | 0.85 -
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Table 4. Experimental factors of series [

Variation Item Factor
W/B (%) -40.7
Binder 1 |- OPC(70)+BS(20)+FA(10)
Target slump 1 |- 600450
flow (mm)
. Target air
Proportion content (%) 1 [-3.0£1.0
Admixtures for -EA 10%
reducing drying 4 -EA 5%
shrinkage of -EA 2% + RS 1%
concrete ‘RS 1%
- Slump flow
Fresh concrete | 3 |- 500 mm reaching time
- Air content
- Compressive strength
Nf::::e (drying)(3, 7, and 28 days)
Hardened 3 - Compressive strength
concrete (water)(3, 7, and 28 days)
Drying shrinkage length
change(1, 2, -, 56 days)

Table 5. Concrete mixing design of series I

] Unit Mass (kg/m’)
Mix B S AD | RS
ID| W Guo |(%/B)|(%/B
C [Bs [FA [ EA | cs [ ss | 90 [7B)9B)
A 271 77 [ 39 | 43 1.80
B |17 286 | 82 | a1 | 21 170] °
472 | 467 | 755
Cl (258 4]0 165 |
D 301 8 | 43| 0 1.60
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Table 6. Experimental factors of series II

Variation Item Factor
W/B (%) 1 |-40.7
Binder 1 |- OPC(70)+BS(20)+FA(10)
Target slump 1 |- 60050
. flow (mm)
Proportion Target air
content (%) L] 3.0£10
S/a (%) 3 |-54.0 -55.6 -57.2
CS : SS 3 [7:3-6:4-5:5
- Slump flow
Fresh concrete | 3 |- 500 mm reaching time
- V-Lot / U-Box
Measure -

-ment - Compressive strength
Hardened 3 (drying)(3, 7, and 28 days)
concrete - Compressive strength

(water)(3, 7, and 28 days)

Table 7. Concrete mixing design of series II

Unit Mass (kg/mB)
B
FA

AD
(%/B
SS )

278 | 781 [ 1.30
371|781 |1.35
464 | 781 |1.40| 1
478 | 754 | 1.45
491 | 727 | 1.45

Mix
1D

S/a
(%)

RS
(%/B)

BS EA | CS
642
550
459
472

486

54

1711295 | 84 | 42
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Fig. 9. Compressive strength test result at dry curing
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