Advanced Structural Concrete

Introduction of Exercise 2
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Introduction Ex 2

Deformation demand and deformation capacity
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Load scenario 1: Q,; =300kN, Q,, =0kN Fully cracked structure: El" EA"
Load scenario 2: Q,, =0kN, Q;, =300kN

Task: Verify bearing capacity of the structure considering the deformation demand and the deformation capacity
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Introduction Ex 2

Deformation demand and deformation capacity

1. Determine section forces and compare with
resistance of structure. Redistribution of
forces necessary?

2. Deformation demand

3. Deformation capacity

4. Deformation demand vs. deformation
capacity

Load scenario 1: Q,, =300kN, Q,, =0kN
Load scenario 2: Q,, =0kN, Q,, =300kN
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Determine section forces and compare with resistance of structure. Redistribution of forces
necessary?

Load scenario 1: Q,, =300kN, Q,, =0kN

\% \

Static systems
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Deformation demand

Load scenario 1: Q,, =300kN, Q,, =0kN

Static systems
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Deformation capacity

Rotation capacity:

Limitation of the plastic rotation by the
reinforcing steel (rupture of the reinforcement):

.............

Curvature at onset of yielding

Curvature at rupture of the
reinforcement

.......
.......

Limitation of the plastic rotation by
the concrete (compressive failure):

.......

g smy ) Curvature at onset of yielding

.....
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gsmsrm

d—x
Plastic hinge rotation = sum of the plastic rotations of
all cracks from the onset of yielding
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Rotation per crack: O, =

w= smsrm'u' (i_l

| Plastic hinge length, region in which the chord
Pl reinforcement yields

€,,, Mean steel elongation when reaching © = f,
- TCM

Oy = fs

€smy Mean steel elongation when reaching




Deformation capacity

Rotation capacity:

@ Elastic reinforcement over
entire crack element:

o. < f

sr sy

@ Reinforcement yields near
cracks, elastic between cracks:

f, s%s(fs +M)
Yy Yy @

® Reinforcement yields over
entire crack element:

(fs +@js%sf
! %
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Deformation capacity

Rotation capacity:

Fo Wf’[h Pl:oc,, = f, 2A (f.—1.)z
p1 with P2: o, = f, Xpp = :
P2 . wd
e AT 3] fully yielded
« . oA f -~ |
) g 4‘ partially yielded s o
T fe— Xp1 =
; ; > X elastic Fug

» X [mm]
P1 Loy = Xp,
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Deformation capacity

Tension member:

Wpus :(Ssm (Gsr = ft)_gsm (Gsr - fs ))'ITM
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Organisation
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