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Abstract

Concrete is a representative heterogeneous material and mechanical properties of concrete are influenced by various
factors. Due to the fact that pores in concrete affect determining compressive strength of concrete, studies which deal
with distribution and magnitudes of pores are very important. That way, studies using picture imaging have been
emerged. Studies on mechanical performance evaluation of structural lightweight foamed concrete and FEM analysis
based on picture image are inadequate because lightweight foamed concrete has been researched for only
non-structural. Therefore, in this study, cement paste with foaming agent to evaluate mechanical performance is made,
FEM analysis with picture image is conducted and young’s modulus of experiment and analysis are compared. In this
study, dosage of foaming agent is determined 7 level to check pore distribution and water—-binder ratio is determined
20% to progress research about structural light weight foamed concrete. Weight of unit volume is minimum at 0.8%
of foaming agent dosage. However, weight of unit volume is increased over 0.8% of foaming agent dosage because of
interconnection with independent pores. For FEM analysis, cement paste is photographed to use image
analyzer(HF-MA C01). Consequently, the fact that Young’'s Modulus of experiment and FEM analysis are same is
drawn by using OOF(Object Oriented Finite elements).
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Figure 1. Procedure of image analysis
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Procedure Image Explanatory note
Table 2. Mix proportion of cement paste with foaming agent
Foaming Unit weight (kg/m*)
| Division agent \(/\o///? 9 o (AO/D>
lmggg Image : FA-0.8 %) ° W C SF °
FA-0 0
FA-0.2 0.2
FA-0.4 0.4
FA-0.6 0.6 20 359 1616 180 1.3
FA-0.8 0.8
FA-1.0 1.0
FA-1.2 1.2
Create ——
mesh Image : FA-0.8
Table 38 ¥ @] Sjakd] A% Bk Aol 54 g
Urepdt), 3} B|7] 92 7124 9 AIHE #]o]
AEo AL B2 ABS ST ABkE AE sojaE
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Strain Strain analysis about 40%x40x160mm /\]%Jxﬂ-e— HIZ}E}ME},
axial load
Table 3. List of measurement
Division List of measurement
_ _ Fresh cement Weight of unit volume(KS F 4039)
3. 934 A5 FHr A paste Flow test(KS F 2476)
Compressive strength(KS F 2405)
AL'S] Hardened cement Young's modulus(KS F 2438)
3.1 M8l paste Weight of unit volume(KS F 2459)
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Setting time(min) ) ) .
Diison il Final o) oy
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Table 5. Physical properties of foaming agent

Division Color pH Density (g/om)

Foaming agent light golden brown 6.5775 0.9571.05
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Table 6. Test to compressive strength and weight of unit volume

Compressive strength (MPa)

Weight of unit volume (g/em)

Division 3 cov? 7 cov 14 COV 28 COV . COV Suface COV  Absolute C.oV
days (%) days (%) days (%) days (%) (%) dry (%) dry (%)
FA-0 54.20 484 64.60 417 76.40 2.76 93.08 391 2.19 0.48 2.26 0.51 2.24 0.49
FA-02  49.30 452 57.20 452 66.47 491 84.32 410 213 0.57 2.21 0.61 2.16 0.59
FA-04 4569 3.97 50.80 3.67 6180 4.16 74.10 3.85 2.09 1.26 217 1.95 212 1.95
FA-06  36.62 497 4220 419 5470 468 68.40 474 2.02 0.53 2.09 0.50 2.06 0.51
FA-08  31.53 4.37 3900 488 46.10 3.59 57.80 4.32 1.95 0.41 1.99 0.37 1.98 0.36
FA-10  31.09 3.73 3910 453 4560 267 58.70 4.56 1.96 0.40 2.00 0.44 1.99 0.47
FA-12  30.62 2.55 40.00 3.98 4330 229 60.00 4.85 1.98 0.84 2.01 0.91 1.98 0.88
C.ONV® : Coefficient of variation
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Table 7. Summary of FEM analysis modeling

Modeling of specimen Pixel size Modeling level
FA-0
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FA-0.4
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Table 8. Input data of FEM analysis

Input data

Sivision : Paste — Void
FA-0 33196.81 0.15

FA-02 3132800 0.16

FA-04  30386.32 0.15

FA-06 2661870 0.21 0.14 0
FA-0.8 20524.74 0.18

FA-1.0  20694.00 0.19

FA-1.2 20987.92 0.20
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Table 9. Young's modulus of structural lightweight foamed
cement paste

Division Experimlepnetl?l data Anal(ﬁga)data
FA-0 33196.81 33490.22
FA-0.2 31328.00 30427.53
FA-0.4 30386.32 29391.96
FA-0.6 26618.70 25884.14
FA-0.8 20524.74 18558.29
FA-1.0 20694.00 19172.80
FA-1.2 20987.92 18563.74
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