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Abstract: Poroelastic analyses of fiber-reinforced composites were performed using image-based computational
models. The section image of a porous matrix was analyzed in order to investigate the porosity, number of
pores, and distribution of pores. The resolution, location, and size of the section image were considered to
quantify the effective elastic modulus, poroelastic parameter, and strain energy density using the image-based
computational models. The poroelastic parameter was calculated from the effective elastic modulus and pore
pressure-induced strain. In addition, the results of the poroelastic analyses were verified through representative
volume elements by simplifying various pore configurations and arrangements.
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Table 1 Statistical results of poroelastic analysis using simplified computational models

Porosity T, A .. W
(@™ pm’] [Jm’|
+16.1% +17.4% +27.3% +140%
0.1 0117 —— 0124 —— 432 ——— 144 _—
-73% -8.70% -7.20% -41.8%
+37.2% +71.2% +142% +367%
0.2 0245 ——— 0306 ———— 145 — 896 _—
-15.3% -21.1% -35.8% -83.5%
+39.2% +52.9% +172% +276%
03 0376 ——— 0536 ———+— 522 ——— 4243 —v——
-23.8% -32.2% -68.9% -93.1%
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Fig. 7 Image-based computational models (matrix
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Table 2 Analysis of image data: IBCM_R

Model Porosity (¢™)  Pores Pixels
IBCM_R150 0.210 223 119%58
IBCM_R300 0.210 313 237x116
IBCM_R600 0.208 313 474x232

Table 3 Effective elastic moduli: IBCM_R

Model 7" | GEl;a] [ (ﬁga] i3
IBCM R150 | 0210 535 103 0270
IBCM R300 | 0210 534 103 0274
IBCM R600 | 0208 533 101 0273

Table 4 Poroelastic analysis: IBCM_R

Model - = i [ﬁ];’f]
IBCM R150 | 0266 0319 150 756
IBCM R300 | 0266 0315 147 1905
IBCM R600 | 0276 0330 159  3.199

Table 5 Effective elastic moduli: IBCM_WL

Model 7 [ Gb;;a] : (iga] i3
IBCM WLI1 | 0233 533 979 0270
IBCM WL2 | 0217 534 103 0274
IBCM WL3 | 0216 535 104 0266
IBCM WL4 | 0261 528 905 0274

Table 6 Poroelastic analysis: IBCM_WL

m m W, W
Model ave max
[/m’] [/m’]
IBCM WLL | 0284 0352 173 2356
IBCM WL2 | 0266 0315 14.7 1.905
IBCM WL3 | 0269 0313 14.7 1652
IBCM WL4 | 0319  0.400 213 2.8416
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