Nonlinear bond slip behavior modeled using plasticity

Assume that a bond behavior is governed purely by plasticity model with the following parameters:

Ep, = 100 MPa/mm, 79 = 10 MPa, K = 10 MPa/mm, v =5 MPa/mm

a) Plot the bond-slip law for a monotonic loading up to s = 1.0 mm,
and determine the slope of the hardening range.

b) Calculate the total slip at the state with the bond stress ©=15.0 MPa.

c) Calculate the plastic slip at the states with the total slip s = 0.1 mm, and s = 0.6 mm.
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Nonlinear bond slip behavior modeled using plasticity

Assume that a bond behavior is governed purely by plasticity model with the following parameters:

Ep, = 100 MPa/mm, 79 = 10 MPa, K = 10 MPa/mm, v = 5 MPa/mm

a) Plot the bond-slip law for a monotonic loading up to s = 1.0 mm,
and determine the slope of the hardening range.

Solution: T (MPa) A
The slope of the hardening range 200 21.74
b
The bond stress at s = 1.0 mm 10.0
(s =1.0) =71 + Elib:_KK—l—:L X (1.0 — sg) Fy = 100 MPa/mm < (comn)
(s =1.0) =10 + 118)00112;?5 x (1.0 - 0.1) = 21.74 MPa ¢, o5
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Nonlinear bond slip behavior modeled using plasticity

Assume that a bond behavior is governed purely by plasticity model with the following parameters:

Ep, = 100 MPa/mm, 79 = 10 MPa, K = 10 MPa/mm, v = 5 MPa/mm

b) Calculate the total slip at the state with the bond stress ©=15.0 MPa.

Solution:
7 (MPa) A
The bond stress in the range s > s :
Ey(K +7) 21.74
T(8) = 10 + X (s—s 20.0
(5) = + o (s = s0)

By (K
Ep(K +7) = 13.04 MPa/mm

The total slip for a given bond stress in the range s >s : 150 Ev+ K+
Ey+ K+~ 10.0
S =850+ (7 — X
(1) = s0 + (7 — 70 Eo(K 1)
100 4 10 4 5 50 Ep =100 MPa/mm ( )
+ + S (Imm
=15)=0.1 15 —10 = 0.483
s(r=15) * ) > J00(10 + 5) i >
0.1 s (t=15 MPa) 1.0
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Nonlinear bond slip behavior modeled using plasticity

Assume that a bond behavior is governed purely by plasticity model with the following parameters:

Ep, = 100 MPa/mm, 79 = 10 MPa, K = 10 MPa/mm, v = 5 MPa/mm

c) Calculate the plastic slip at the states with the total slip s = 0.1 mm, and s = 0.6 mm.

Solution:

* atthe slips=0.1 —» The plastic slip s* = 0.0

* attheslips=20.6

Ey(K +7)
= — = 16.52 MP
7(s) TO+Eb‘|‘K+’7X(S S0) a
7(s=0.6) 16.52
s°(s ) 7 100 0.165 mm

sP(s =0.6) =s—s°(s =0.6)
= 0.6 — 0.165 = 0.435 mm
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T (MPa) A
20.0 21.74
Ey(K+7v) _
150 B R = 1304 MPa/mm
10.0
>
0.1 0.6 1.0
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