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Ingenieurakademie West e.V.
Fortbildungswerk der Ingenieurkammer-Bau NRW
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Schéaden und Verstarkungen bei Industriebauwerken
10. Marz 2017

Referenten
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2. BEHALTER Qatar
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3. Structure Analysis
4. Section Analysis

5. Explanation



SOURCES, Standards

> —

DIN EN 13084-2 Dl N
ICS 91.060.40 B Supersedes
| DIN EN 13084-2:2002-04
0,88 £
O. Xd o.-0,4x%

Wi — 3’5 sr - S X S : O-SI

3 Es

cm
W, Characteristic crack width [mm]

c. (M., N_.) Crack stress [MN/m?]

c.(M, N) Real steel stress [MN/m?]

f Tensile strength of concrete [N/m?]
E. E-Modulus for reinforcement [MN/m?]
d Bar diameter [mm]
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ANALYZED STRUCTURE

Building body
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ANALYZED STRUCTURE
Slab-Column System
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ANALYZED STRUCTURE

Bending Moments + Tension Forces
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PHENOMENON of REDISTRIBUTION
Beam loaded by g and AT




PHENOMENON of REDISTRIBUTION
Moment drop caused by a total cut

AT=R ~ N




PHENOMENON of REDISTRIBUTION
Moment drop caused by a partial cut
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STRUCTURE MODELING
Computation node

Computation node
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STRUCTURE MODELING
Deformation Low M - K

not cracked cracked




|

STRUCTURE MODELING \r\\ -
1.-_1:_‘_ _8..\_\\_-._--{ |
| é | |

General relations |

Bond Stresses T | / /\/

. l
Equilibrium 2t C, =G A e » T = (5) Bond law
|
|

' \

Steel Strains € ~
l
/ I
Compatibility T¢ = & {» /’
\ /




STRUCTURE MODELING
Bond Stress Distribution

(1) Bond equation
[c(Y)(Af, 23N = 4/(d, E) [ (y) dy dy

(2) Bond distribution
©(y) =KyP

(3) Integration
[k YPI(A T, 29N = 4/(d, E) KI[(p+1) (p+2)] y&2

(4) Solving for p
P/IN=p+2 = p=2N/(1-N)

(5) Solving for k
[K/(A e, 3N = 4/(dg Ey) KI[(p+1) (p+2)]
= k= [2 (1-N)2/(1+N) (A fcm2/3)1/N/(ds ES)]N/(]__N)



STRUCTURE MODELING
Grid System, 92 nods, 139 bars
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STRUCTURE MODELING
Slab System, 633 elements
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STRUCTURE ANALYSIS

Behavior of a beam loaded by DT, g and N
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STRUCTURE ANALYSIS M TkNm]
Case 1. Standard 280
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STRUCTURE ANALYSIS A

Case 2: Load o
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STRUCTURE ANALYSIS M, ki

Case 3: Tension 250
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STRUCTURE ANALYSIS — M, fkN]
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Case 4: Reinforcement 250
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STRUCTURE ANALYSIS
Behavior of a beam loaded by DT, g and N
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FINDINGS

Zarysowanie betonu jest wazne, bo sprawia, ze
..momenty M znakomicie malejg a
..ugiecia ¢ znakomicie rosna.

Zarysowanie betonu jest ,tajemnicze”, bo
..spadek momentéw AM zalezy od g, Nip a
..przyrost ugiec o nie zalezy od E.aod N i p

Zarysowania betonu musi by¢ uwzgledniane gwoli
..wiasciwych momentow M |
..wfasciwych ugiec o.
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