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Dynamic Extending of Elastic Plastic Damage
Model for Concrete
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Abstract. The practical elastic plastic damage model proposed
previously by the authors for concrete under static loading is
extended to account for the concrete strain-rate through the
viscous regularization of damage variables. Stiffness damp
stress is introduced into the model, as a result, the energy
dissipation at the material scale is taken into consideration.
Then, tension plastic strain is adopted by the model to relax
the descending and damage development. The proposed model
is developed with ABAQUS, the nonlinear analysis of Koyna
concrete dam indicates that the stiffness damp can observably
enhance the stability of nonlinear dynamic implicit analysis.
The introduction of the tension plastic strain contributes to
the calculation efficiency. Meanwhile, to some degree, the
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strain-rate sensitivity affects the structure displacement. The
numerical stability is, therefore, guaranteed.
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Fig.1 The influence of B, on tension curves of the
model under uniaxial loading

B S, B4R B R R R WA 518, 7E M JEC
BHIFTLLE o, XA AR —E R L REAY

2 e =M E Perzyna i M
mj4k

PEAE SR RAE R A5 B BB A R IR A
P45 B8 B R 7 s B R AEL, W T DL AR A A
B, T2 X #0405 68 B B U8 #EAT Perzyna K H
T4k, SCER[ 1023 .

= E, D >0
(YE— )
(g

(10a)

¢t (YE, 7)) =

KRB R R BRI 7 = =drt/
dr Frnhg = RFIBIR S 1 A SR
KRR E, B BAR R ISOE B WBE
BEERER A0, /[E
Tort = Ty T+ N/l¢i (Yn-H/Z a7‘n+1/2) an
AH Y412 =0 5(Y, +Y1)5 70412 =0. 5(r, +
Tat1).
FIH Newton-Raphson BEE X f(r)=—r+
at Atpd™ (Vorjz s Turry2) =0, I 4 HEAR K
ri = vy — fGin) /f ) 12)
A 2 451 T A RIRZESAE I T IR 40 B2
Bh3Z A BRh3Z R — iR 4 i R BUEA IS R
B 3HEMTAR e (MR MBEMT , BEEL 4
BHILBI KR AR R ) L P A BR AR 0 ) SR 45 R
SHIRiER I sR B LU (R 3 i o K. R AR
o, B 3 R T RS RN WLUE RS R
ML ETRAT SR #8340k : E=31 000 MPa,
THARLE v=0. 2 BARhBL BB BE f. = 3. 38 MPa, Bafh
PUEIREE f.=27. 6 MPa, XM E# HAL S5, %FH%
MmBHEATIRE, RREDH N p =2, 0 =
10 000,a~ =at =4.
B A BB Bk 1 b e E B AR B R 4 N
0. 000 01.,0.000 1,0. 001.0. 01 1 0. 1 i} 1 BA%h %

Ry — R AR [E] Bk AN 4 B,

(10b)

3 EEANTE

N T ERPRIAS H R R rp B TR B2 FHLB B 32
M, A SCHE S T A A D P A A AR 0 o 5 | A B
RELFEREA].



R FRETREERGAMERNEI YR 327

2 BB TH R R R

Fig.2 Strain-rate effect under uniaxial loads
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Fig.3 Comparison between calculation and

experimental results
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Fig.4 The strain—stress curves of the model under different strain rates
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