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Abstract

The purpose of this study is to examine material performance of fiber reinforced cement composite for mass
production. It is necessary to manufacture SHCC(Strain Hardening Cement Composite) by batch plant for field
application and mass production. For the study, a mock-up test of SHCC manufactured in the batch plant was
conducted, and the performance was compared with SHCC manufactured in the laboratory. Assessment items were
freshness and hardening properties. Specifically, direct tensile test machine was used for performance verification of
SHCC. As a result, there was a tendency of less satisfactory fiber dispersion and performance of strain hardening
compared with the performance of SHCC manufactured in the laboratory. To address this, dry mixing and mortar
mixing time should be increased compared to laboratory mixing, and injection time of an agent such as a water
reducing agent should be properly controlled according to mixing combination, or the capacity to secure dispersion and

homogeneity of material.
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Table 1. Experimental
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PEARE AMSSIGIT), B7IME o2 Holg E2%, &

AR, = 9 WP ES Ao
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230 ar/g®] BE EEHE AHIES AME3IRO, E2to]
orle He 2,13 g/a, HEE 3 200 ar/g, A= Y
% (0.1~0.3) mm, Hx 2.64 g/e’, S8 0.38 %2] Al
NS ARGl ERE EspRe ERiEEAA a4
& @Al HPMCA S3A] S AEAIE ARSSIAAL, AR
© A7 °F 12 p m, Zo] Z}Z} 12 mm, 15 mm, =
1 600 MPa®] PEAE ANl

plan and concrete mixture

Matrix mix (Wt.) Fiber
Series [tem Methods of manufacture  W/B S/B Fiber mix Test item
w ¢ FA S (Vol.%)
« Fresh properties
PE1.5(15 mm) PE 2
~Sog Laboratory mixing 08 08 (15 mm) ° - Table flow (Tma?
[ - omni mier 60L 045 045 09 0.1 - Air content (%]
PE2.0(12 mm) ~ -=hall mixer_ PE
-S/B05 05 05 (1 mm 20
PE1.5(15 mm) 08 08 PE {5  +Hardened properties
-S/B0.8 : ~ (15 mm) - Compressive strength (MPa)
- Batch plant mixing - Bending strength (MPa)
I _ oo ; 0.45 0.45 0.9 0.1 g g
PE2.0(12 mm) 2-Shaft mixer_3500L 05 05 PE 50 and Deflection (mm)
-S/B0.5 . ~ (12 mm) . - Tensile strength (MPa)
and Strain (%)

1) PE1.5-S/B0.8 : Polyethylene Fiber 1.5 vol% mix (fiber length 15 mm) - mass ratio of fine aggregate 0.8

2) Aim of table flow : 170£10 mm
3) Aim of Air content : 8+2 %
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Table 2. Physical properties of materials

Materials Physical properties
Ordinary portland cement
Cement (Specific gravity 3.17 g/em, Fineness 3 230 cm/g)
Fly ash Specific gravity : 2.13 g/er, Fineness : 3 200 or/g
Fine Silica sand No.7
aqgreqate (Grading (0.1~0.3) mm, Specific gravity 2.64 gfem,
00reg Absorptance rate 0.38 %)
. Superplasticizer (Polycarbonic Acid ),
Admixture Thickening agent (HPMC), AE agent
PE Fiber Diameter 12 um, Length 12 mm / 15 mm,

Specific gravity 0.95 g/em, Tensile strength 1 600 MPa
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(@) Omni mixer_60 L (Laboratory) (b) 2-Shaft mixer_100 L (Laboratory)

Figure 1. Mixing methods of SHCC manufactured
in the laboratory (Series I )

(b) Placing in Mock-up

(a) 2-Shaft mixer_3500 L (batch)
Figure 2. Mixing and placing of SHCC manufactured

in the batch plant (Series!l)
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Figure 3. Shape of specimen for direct tensile test
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Figure 4. Overview of direct tensile test machine
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Table 3. Freshness properties of SHCC based on manufacturing methods

Amount of admixture

fresh properties

Methods of

Series  onufacture Kinds of SHCC S HPMC? AE Table flow Air content
(B wt.%) (W wt.%) (B wt.%) (mm) (%)
Omni mixer 60 L PE1.5(15 mm)-S/B0.8 17 08 160 6.2
| (Laboratory) PE2.0(12 mm)-S/B0.5 1.6 0.7 . 165 7.0
2-Shaft mixer 100 L PE1.5(15 mm)-S/B0.8 20 08 165 86
(Laboratory) PE2.0(12 mm)-S/B0.5 2.0 0.7 - 175 7.3
| 2-Shait mixer_3500 L PE1.5(15 mm)-S/B0.8 30 1.2 0.2 180 85
(Batch Plan)  pE2.0(12 mm)-S/B0.5 2.0 09 02 160 8.0

1) SP : Superplasticizer 2) HPMC : Thickening agent
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Table 4. Hardening properties of SHCC based on manufacturing methods
Compressive ) ) ) ) ) )
Series Methods of Kinds of SHCC strength Bending strength Bending deflection Tensile strength Tensn? strain
manufacture (MPa) (MPa) (mm) (MPa) (%)
Omni mixer 60 L  PE1.5(15 mm)-S/B0.8 29.30 27.84 7.65 450 6.10
(Laboratory) PE2.0(12 mm)-S/B0.5 30.75 26.65 6.70 520 5.88
2-Shaft mixer_100 L PE1.5(15 mm)-S/B0.8 29.67 28.05 5.15 5.18 3.10
(Laboratory) PE2.0(12 mm)-S/B0.5 28.45 2470 400 483 1.63
I 2-Shaft mixer_3500 L PE1.5(15 mm)-S/B0.8 28.80 17.65 3.90 3.00 1.35
(Batch Plant) PE2.0(12 mm)-S/B0.5 29.10 2450 5.30 348 205
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Figure 6. Tensile performance of SHCC manufactured in the laboratory (Series | )
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Figure 7. Tensile performance of SHCC manufactured in the batch plant (Seriesll)
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Figure 8. Correlation between tensile performance and mixer capacity
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