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Development of Shear Damage Index of Reinforced Concrete Members

O

Takeshi MAKI*

According to the results of past experiments for shear failure of reinforced concrete beams, this paper

proposed the integrated damage index for shear in terms of the detailed strains at gauss points

obtained from the finite element analysis. The proposed index and its limit values for diagonal

cracking and ultimate states were verified for RC column subjected to reversed cyclic loading.
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Table 1 Analytical Cases for RC Beams
s=|mie| sysa| eaw 5| 5REEER B A M ERER ST HE EER{E
Ll el R = A fo | BR [8A5| 1A | MK | 8B | &
Case Ifik b d Z/\./J:t (MPa) §§J§ tt ﬁ*ﬁ'ﬁ §§J§ tt 73_52:\ Vc,cal Vs,cal Ps,cal Vc,exp Vs,exp Ps,exp
E5| (mm) (mm) a/d MPa| %) Py | ) (kN) | (kN) | (kN) [ (kN) | (kND | (kN)
1 3 600 2000 3.0 28.0 | 999 | 0.28 - - = 18 972 0 972 804 0 804
2 3 600 2000 3.0 27.1 999 ] 0.14 - - = 18 762 0 762 764 0 764
3 2 1000 2000 3.0 285 | 370 | 0.40 - - - %57 1838 0 1838 | 1778 O 1778
4 2 1500 3000 3.0 243 | 360 | 0.41 - - - %5 7| 3567 0 ]3567 | 3597 0 ]3597
5 6 250 231 3.0 29.7 | 346 | 0.74 |[D10%*4 - - 18 151 0 151 127 0 127
6 6 400 370 3.0 29.7 | 353 | 0.81 |[D16%4 - - 15 353 0 353 307 0 307
7 6 800 740 3.0 29.7 | 351 | 0.80 |D32x%4 - - 14 1187 0 1187 | 1037 0 1037
8 7 400 350 3.0 27.8 | 698 | 1.84 - 747 0.16 25 329 | 288 | 616 145 | 130 | 275
9 5 200 260 3.8 22.7 | 358 | 3.71 - - = 18 138 0 138 144 0 144
10 4 200 260 3.8 23.7 | 358 | 3.71 = 356 0.25 18 140 78 218 144 | 102 | 246
11 8 200 250 3.0 36.9 | 720 | 3.04 = 372 0.42 25 166 | 131 | 297 150 | 231 | 381
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) . Fig.2 Load-Displacement Relationship (Case 7)
Fig. 1 Finite Element Mesh (Case 7)
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Table 2 Evaluated J, Values for Diagonal Cracking Load

J2' (/1 ) ﬁE(kN) ﬁE/Vc exp ﬁE/Vc cal
Casel 257.9 935.0 1.16 0.96
Case2 272.3 740.4 0.97 0.97
Case3 256.4 1499.0 0.84 0.82
Case4 229.7 2960.7 0.82 0.83
Cased 223.4 114.6 0.90 0.76
Caseb 248.4 326.0 1.06 0.92
Case7 1875 1028.1 0.99 0.87
Case8 2481 176.0 1.22 1.07
Cased 239.2 143.9 1.00 1.04
Casel0 | 159.9 132.7 0.92 0.81
Casell 234.1 198.6 1.32 1.20
EEE | 2324 = 1.02 0.93

Table 3 Evaluated J’, Values for Maximum Load
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J2' (u) | 5 E kN) | FIE/Psexp | FE/Ps cal 3.2 FEM AT X v & = 3 & OB s B
Case8 1214 285.7 1.04 0.93
Casel0 | 1162 204.1 0.83 0.94 BRI HEIX % Fig. 6 (ZR7, BHRSE LA RC
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Fig. 5 Details of RC Column Specimen Fig. 6 Finite Element Mesh
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