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Fig.1(1) Stress-strain relation Fig.1(2) Tensile stress distribution models for A~ E point

Table 1 Mix proportions (%: volume fraction)

Mix | Cement (%) Silica powder (%) PP fiber (%) Methyl Cellulose (%) Water (%)
Gl 27.08 30.17 1.80 2.46 38.49
G3 26.38 29.39 3.51 2.40 38.32
G5 25.95 28.91 5.18 2.36 37.61
G7 25.27 28.16 7.56 2.29 36.71
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Table 2 Strength of composites

Mix Compressivefracture |  Tensilefracture
MPa (L Strain MPa | u strain

Gl | 133.2 6427 8.63 333

G3| 1165 5780 8.43 346

G5 | 111.2 5693 8.22 335

G7 | 1181 6035 8.32 309
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Fig.2(1) Pullout specimens

Crack width (mm)
Fig.2(2) Pullout behavior of specimens
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Table 3 Modeled tension-softening function

Table 5 Dimensions of specimens for prediction

o=b+aX Mix | Specimen | Width (mm) [ Thickness(mm)
Mix|  0<X = 0.02mm 0.054mm = X Gl 107 39.09 13.49
b a b a
Gl 5237 111 G3 332 39.28 14.56
. - G5 448 40.40 13.7
e 221 3415 | 63235 °
- - G7 781 39.55 13.46
G7 19.13 -849
(o : Closure stress in MPa, X: COD in mm)
Table 4 Modeled function of pullout behavior
0<X 0.01mm < X K mm K <X 0.3mm < X Imm < X
Mix =< 0.01mm =K =< 0.3mm =< 1mm = 3mm
g=aX g=b+aln(X) - 0 = const. og=b+aX og=b+aX
a b a const b a b a
Gl 33.948 1.028 | 0.147 samefunction | o3 | 0700 | 0532 |-0.177
as X =0.3mm
G3 76.642 3.578 0.613 0.100 2.163 2.710 |-1.806 | 1.355 ]-0.452
G5 119.710 6.215 1.098 0.100 3.688 4.609 |-3.073 | 2.213 |-0.738
G7 204.120 10.295 | 1.802 | 0.150 6.874 8.593 |-5.729 | 4.298 |-1.433

(o : Pullout stressin MPa, X: COD in mm)
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Fig.3 Calculated stress-strain relation of fiber element for prediction
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Fig.4 Experimental and calculated bending behavior of specimen listed in Table 4
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Fig.5 Bending behavior of notched specimen
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Fig.7 I dealized bending and tension softening behavior
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