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1. CHOICE AND INITIALIZATIONOFSTISRNR UC TURALANA

The choice of the structural analysis software with functions dedicated to the type of analysed/modelled

structure

AXIIVM SAP2000 ETABS

Structural Analysis & Design Software
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The advantage of using the ETABS software is the fact that it has a high degree of use at an international

level.

SAP2000 ETABS -

mmmmmmmmm

Lx



ECOLOGICAL AND INNOVATIVE TECHNOLOGIES FOR RECOVERING INDUSTRIAL Co-funded by the IR

Erasmus+ Programme * *

"Sgge- AREAS FROM LCAAND ENERGY EFFICIENCY POINT OF VIEW of the European Union TS

The initialization is done with the opening of a new model with the desired measurement units and the

norms to be used.

Hly Model Initialization >

Initialization Options
l:::l Use Saved User Default Settings 0
() Use Settings from a Model Fils... ©

(®) Use Built-in Settings With:

Display Linits Metric Si v @
Steel Section Database | Euro e |

Steel Design Code Eurocode 3-2005 v @
Concrete Design Code Eurocode 2-2004 v @
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Initialization of the structural analysis software ETABS

The geometry of the structure can be entered : - manual, point to point,
- by importing from BIM/CAD software

software
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" The definition of materials according to the results obtained through laboratory samples or in situ tests is
done by accessing the menu proaram.

olay Design Options Tools Help
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E MATERIALS AND SECTIONS PROPERTIES

The next step is to define the cross-sections of the structural elements and the properties of the surface
elements (reinforced concrete slabs, concrete diaphragms, etc.)

\nalyze Display Design Options Tools Help
T - p 4 [
QW 3drlRel D 2§ I RED-® -1 Jmby! 774 o1 [H] nd
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i.n Frame Properties X 1
|44 Frame Property Shape Type X
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3. DEFINITION OF THE RESTRAINTS

File Edit View Define Draw Select Assign Display Design Options Tools Help

BV H2¢ /7 & » QA W adrielt d 6§ BED-O- 17 0k

"SR YEMX MIUNXSLES 44 /A REROLANVE I

_E] 143 Model Explor... | ¥ X ] 1433-D View
Reports

-‘i | Display Tables

— 3
E\"; [+ Properties
I #- Structural Obj

- [#- Groups
i:E [#- Loads
v [#- Named Output kems
— (- Named Plots
B Joint Assignment - Restraints n
0 Restrairts in Global Directions

- [[] Translation X [] Rotation about X
i [] Translation Y [] Rotation about Y
=
E [] Translation Z [] Rotation about Z
\,\ Fast Restraints
= HERY .‘& 1
A 0K Close Apply
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Modelling the column in the

embedment type foundation
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4. DEFNITION OFTHE LéAD

i

Evaluation of dead (permanent) loads :
v' Self weight of the structure,
v' Own weight of the elements that are not in the calculation model

Select | Assign | Analyze Display Design Options Tools Help

b @ (% Joint V19 G2§BED-@- MY mbs T4 -1 [8 e
' * — » ™ (|
g \ Frame » I:l"ﬁ’ /:/.1,_ ® F:E'I’:T)_—I'I |[]| I .D.T.m-
e By shel 3

S Link »

~> Tendon »

'-:;; Joint Loads »

I‘@ Frame Loads 4 I Y% Point..

45 Shell Loads > |$4  Distributed...

¥ Tendon Loads » y Temperature...

7« Assign Objects to Group... 'Et Open Structure Wind Parameters...

Esl Clear Display of Assigns

'_ Copy Assigns

'L_':] Paste Assigns »
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4. DEFINITION OF LOADS

QO Evaluation of live loads :

O occupants, furniture and other equipment
Q0 Environmental loads (wind and snow)

O Definition of accidental loads (earthquake load, etc)

D EStabIlShlng the |Oad cases File Edit View | Define | Draw Select Assign Analyze Display Design Options Tools Help
D ‘, H ) E Material Properties... s 3dplgel D ﬁ ¥ ;“ E:‘ @ = D v
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Global structural analysis by :
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O Limit states - visualization of efforts and displacements
v ULS
v SLS

O Verification of efforts and displacements
O Checking drift (relative level shifts)

VT

Story2 2

Story2

Story1
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6. INTERPRETATION OF THE RESULTS

Display of effort diagrams

Iterative modification of the column and beam sections until the drift condition is met
Verification of the dynamic characteristics of the structure (seismic participation mass, own
vibration period of the structure, vibration modes, etc.)

Sizing criteria (structure type, plastic or elastic analysis conditions, etc.)
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Member Force Diagram for Frames/Piers/Spandrels/Links

Load Case/Load Combination/Modal Case

O Case ® Combo O Mode
Inf ~ || Max and Min ~ H
Component
® Axial Force O Torsion O Inplane Shear
O Shear 22 O Moment 22 O Inplane Moment
(O Shear 3-3 O Moment 33
Scaling
@ Automatic
(O User Defined
Display Options
A Fill Diagram

[[] Show Values at Controlling Stations on Diagram

Include
A Frames [ Piers [ Spandrels

[ Links

[ ok || Cose Apply
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Using the dimensioning modules, the bearing capacity of structural elements can be determined:

nalyze Display Design Options Tools Help
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7. DETERMINATION OF BEARING CAPACITY

O Reinforced concrete elements, steel, steel-concrete composite structures, reinforced concrete
diaphragms can be dimensioned.

Analyze Display Design Options Tools Help

QW3R D A BED-O- NV T ATE EFo®mDN\ X X & N4 e e

MINXS LG |44 /4ABFROLLAVEA T -0 -Il-=-C-4L- 8200 ES RS A S52
| 44 Steel Frame Design Preferences for Eurocode 3-2005 X | 44 Concrete Frame Design Preferences for Eurocode 2-2004 X
ltem Description Item Description
hom Value = ym:ﬁm on this fem Velue = ;rmﬂm?‘"m on this
01 | Design Code Eurocode 3-2005 selected code. 01 | Design Code Eurocode 2-2004 selected code.
02 |Country CEN Default 02 |Country CEN Default
03 |Combinations Equation ‘ Eq.6.10 03 |Combinations Equation £q.610
04 | Reliabilty Class Class 2 04 |Reliabilty Class Class 2
05 | Interaction Factors Method Method 2 (Annex B) 05 | Second Order Method Nominal Stiffness
06 | Multi-Response Case Design Step-by-Step - Al 06 | Multi-Response Case Design Stepby-Step - Al
07 | Framing Type ‘ DCH-MRF 07 | Number of Interaction Curves 2
08 | Behavior Factor. q 4 08 | Number of Interaction Points "
09 | System Overstrength Factor, Omega 1 08 |Consider Minimum Eccentricity? Yes
10 | Consider P-Delta Done? No 10 | Design for B/C Capacity Ratio? Yes
11| Consider Torsion? ‘ No 11 | Thetad fratio) 0005
12 | GammaMO0 1 12 |GammaS (steel) 1.15
13 | Gammah1 ‘ 1 13 | GammaC (concrete) 15
14 | GammaM2 125 14 | AiphaCC {compression) | 1
15 lgnore Seismic Code? ‘ Yes 15 | AiphaCT gension) 1
16 | Ignore Special Seismic Load? Yes 16 | AiphalCC {ightweight compression) | 0.85
17 |Is Doubler Plate Plug-Welded? ‘ Yes Explanation of Color Coding for Values 17 AphalCT fightweight tension) 085 Explanation of Color Coding for Values
18 |Consider Deflection? Yes v Blue: Default Value 18 |Pattem Live Load Factor | 0.75 v Blue: Default Value
Set To Defaul Values Reset To Previous Values =5 (el s SetTo Defaut Values Reset To Previous Values LB MRS
Alltems Selected tems Alltems Selected ftems Red: x:n::] n"\::‘ 'n :: ;n ::ged during Al kems. Selected tems Al kems Selected kems Red: x:*;"r::“" :: si"::!led during
oK Cancel oK Cancel
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To quantify the degree of structural damage we refer to :

R = VALUE OF THE BEARING CAPACITY OF THE ELEMENTX 100
- STRESS VALUE IN THE STRUCTURAL ELEMENT

The value of the degree of structural damage R is determined on the basis of a score assigned to each

category of conditions for assessing the state of degradation of structural elements.
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8. DETERMINING THE DEGREE OF STRUCTURAL DAMAGE AND MAKING A
DECISION

O The value of the degree of structural damage R, can take values between 1 and 100,

Q The value R = 100 corresponds to a structurally unaffected building.

R<50 50<R<70 70<R

Buildings susceptible to total or Buildings susceptible to moderate Buildings which behave similarly
to a building designed according
to the technical regulations in
force

partial collapse and/or medium damage

19
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9. CONCLUSIONS

Q A decision on demolition, strengthening or no structural intervention can be made on the basis
of R:

R<50 50<R<70 70<R

v DEMOLITION WITH v CONSOLIDATION or v MAINTAINING THE
MATERIAL RECYCLING v DEMOLITION WITH ENTIRE STRUCTURE

RECOVERY OF MATERIALS

20
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