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A comparison of the differences between thin and thick shell theories.

Theory

Thin shell
Kirchoff-Love

Thick shell
Mindlin-Reissner

Thickness vs. percentage of in-
plane dimensions

Thickness < 5%

5% < thickness < 10%

Key assumptions

= Plane remains plane

« Mormal remains normal

* Thickness is not affected by
deformation

= Plane remains plane

Degree of freedom per node

» Translations Ux, Uy, Uz
» Rotations Rx, Ry, Rz

« Translations Ux, Uy, Uz
« Rotations Rx, Ry, Rz

Transverse shear deformation

Mo

Yes
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daul )l JsYI 6 3 Shell, Membrane , and Plate : ;0 56 gl 3 Oyl dulys
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Plate Membrane

Case 1 : Behavior under Gravity Loads
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— Membrane —
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Shell Plate Membrane

Case 2 : Behavior under Lateral Loads
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39 ALl Yl oy geiitudy LoD
(Out-plane stiffness) W o« (Membrane) gsdl (o O oI U
(Shell) g5l 3o G 3o 36 Oly dule 8,350l dalizeal) JlasY S0 A

(Out-plane stiffness) | w)las d=dd 2 gludl (§ Olglads (Plate) 9
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A comparison of the differences beftween membrane, plate and shell elements.

Element Membrane Plate

Engineering components Fressure vessels, oil tanks, ship hull, wing skin

Analogous to Beam with no axial stiffness

Mumber of nodes Usually three:
One each at the top, middle and bottom

= Translations Uz = Translations Ux, Uy, Uz

Displacement degree of
= Rotations Rx, Ry - Rotations Rx, Ry, Rz

freedom

= Translations Ux, Uy

= In-plane stress

- Bending stress

= Additional transverse shear
stresses for thick shells

- Bending stresses

Stress output = In-plane stresses = Additional transverse shear
stresses for thick plates
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¥ Jud=l alys (§ Properties Modifier dadsg (2 L
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in-plane

Out-plane

stiffness

Section Properties Shear

Mass/Weight

Axial [Frames]
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i Property/Stiffness Modification Factors =

Property/Stiffness Modifiers for Anatysis u@‘j} (_.g Jﬁ—,’.‘ﬁ a—,:d&ﬁl CSI @Qb—? e—xs ’Lf—l_jé é_:}.a.z:d L;l_:d[:)j

Membrane f11 Modifier

Membrane 22 Modifier

(Properties Modification Factors) yelsl JU= e Ui

Membrane f12 Modifier

Bending M 1 Assign Frame Property Modifiers

0 ]y o i SY dguwmall el prsai/ A S Celanll odd pdsiwds

dod Qo pin Cu , paial] GLESYI EUadl (ol (o Ao
Blod> olgs puad fUasl ddadll jolgsell (§ dlelasll el
3lal @ sl 093 g Wgalusiwly Jodoidl ddos ¢lya] o

L (1]
| Reset Form to Default Values | o 4..“;\.‘2.) aUQ.QJ ‘

| OK | | Close ‘ | LApply |

Cross-section {fxial) Area
Shear v13

Shear v23 Shear Area in 2 Direction

Mazs Modif Shear Area in 2 Direction

Weight Mod Torsional Constant

Moment of Inertia about 2-Axis

Moment of Inertia about 3-Axis

Mazs

Weight
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Frame Sections Property Modifiers
B Assign Frame Property Modifiers e &Lh.ﬁ." 02lg3 Cdlelas ads QS.MJ' R

Property Modifiers far Analysis . s £ ATE ope
The axial stiffness [a] Sl a1 s 39 (Property Modifiers)

The shear stiffnesses [as2 ] s syl
The shear stiffnesses [as3] _ o L

The torsional stiffness [j] Aol 095 Cuzey gladll s oo
The bending stiffnesses [i22]  eUadll Luid I3 _soliall S § 4S e
The bending stiffnesses [i33] » . . .
The section mass [m] & W 09 duds paiall yolgs S8

The section weight [w]

Cross-section (Axizl) Area

Shear Area in 2 Direction

Shear Area in 3 Direction

Torsional Constant

Moment of Inertia about 2-4xis

Moment of Inertia about 3-4xis

Mass

=t | ot || et || et || || || || =t

Weight

Reset Form to Default Valuss

Ok Close Apply




REWENg

Re-Defining Concepts

CI General {3}

COMPUTERS & STRUCTURES, INC. CS I A n a Iys i S co n ce pts

Slabs Sections Property Modifiers

B Property/Stifiness Maodification Factors

Property/Stiffness Modifiers for Analysis

Membrane 11 Modifier

Membrane f22 Modifier

Membrane f12 Modifier

Bending m11 Modifier

Bending mZ2 Modifier

Bending m12 Modifier

Shear v13 Modifier

Shear v23 Modifier

Mass Modifier

Weight Modifier

e 6 & @& @& & & & s

bt

Membrane stiffness corresponding to force F11
Membrane stiffness corresponding to force F22
Membrane stiffness corresponding to force F12

Plate bending stiffness corresponding to moment M11
Plate bending stiffness corresponding to moment M22
Plate bending stiffness corresponding to moment M12
Plate shear stiffness corresponding to force V12

Plate shear stiffness corresponding to force V13
Mass

Weight

In-Plane

Out-Plane

Shear

Weight
Mass
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Case Study
Qluysdl gladll sladl (uis lagly a1 [uddd onivdyan diluys (1S ol (3 MY Ay
doud 3 AW dwlydg lopds Q ( Moment of Inertia about Axis 3) Jolaell desd usd ase

Logio S e z5WI (Deflection) s A
& Begn | @ Zh Beag 2! ®

Moment of Inertia Moment of Inertia
about Axis 3 = [I] about Axis 3 = [2]
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Deflected Shape

Moment of Inertia Moment of Inertia ﬂ.ﬁsi
about Axis 3 = [I] about Axis 3 = [2] T

-1.65

Pt Obj: 8
PtObf 7 FtEim: 8
o PLEIM: 7 QUi- o
Ui=0 -
A — e, — —D AN . U3 - 004
R1= 0 R2= 1.79E-19
R2 =-7.773E-19 R3= 0
R3=0

dod a0 $3yb JSiw i (Stiffness) Il ded OY Al dod s § Carandl 392
bl S e A daud J&5 JWLg gUadll dioldl (Inertia) J!
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Property Modifiers

You may specify scale factors to modify the computed section properties. These

may be used, for example, to account for cracking of concrete, corrugated or

orthotropic fabrication, or for other factors not easily described in the geometry and

material property values. Individual modifiers are available for the following ten
terms:

« Membrane stiffness corresponding to force F11

« Membrane stiffness corresponding to force F22
Membrane stiffness corresponding to force F12
Plate bending stiffness corresponding to moment M11
Plate bending stiffness corresponding to moment M22
Plate bending stiffness corresponding to moment M12
Plate shear stiffness corresponding to force V12
Plate shear stiffness corresponding to force V13
Mass
Weight

The stiffness modifiers affect only homogenous elements, not layered elements.
The mass and weight modifiers affect all elements.

You may specify multiplicative factors in two places:

» Ag part of the definition of the section property

+ Ag an assignment to individual elements.

If modifiers are assigned to an element and also to the section property used by that I
element, then both sets of factors multiply the section properties.
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Re-Defining Concepts

Property Modifiers
You may specify scale factors to modify the computed section properties. These If modifiers are assigned to an element and also to the section property used by that
u may sp 1y pu prop ' element, then both sets of factors multiply the section properties. Modifiers cannot

may be _used, fc-r_ exan?ple, to account for crackmg_ of concrete or for other _fa_cmrs be assigned directly to a nonprismatic section property, but any modifiers applied
not easily described in the geometry and material property values. Individuall {5 the sections contributing to the nonprismatic section are used.

modifiers are available for the following eight terms:
When performing steel frame design using the Direct Analysis Method of design

» The axial stiffness a-el code AISC 360-05/IBC2006, further property modifiers may be computed by the
design algorithm for the axial and bending stiffnesses. In this case, the computed
modifiers are multiplied by those assigned to the element and those specified in the
* The torsional stiffness j-g12 section property used by that element, so that all three sets of factors apply.

» The shear stiffnesses as2 -g12 and as3 - g12

The bending stiffnesses i33 -el and i22 -el
The section mass a-m + mpl
The section weight a-w + wpl

You may specify multiplicative factors in two places:

» As part of the definition of the section property

» Asan assignment to individual elements.
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Membrane and Bending thickness J! ¢y (3,21 La

B4 Shell Section Data

ped

Tolop g ol bl gl las (o oyaiu e
o dand) ()i Sl 0455 (SAP2000)
dbMJI gkl (Thickness)

Membrane Thickness U

Bending Thickness U
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Membrane Thickness [
Clalga M (5 gtawall Ja)a AL seliua (sl eiii_wd\ (Thickness) Sla ) ¢a m
.(In-Plane Membrane Stiffness) 4 sl

adadlll ST )l patl GlD 5 3B ana Gaaedl 223504l (Thickness) clawdl 54w
.(Own Weight)
Bending Thickness
eUaiy) a5 3al (5 siuall A Ada3L) Belua (el 2adiudl (Thickness) <leudl o
(plate-bending stiffness)
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3 Shell Section Data

B Property/Stiffness Modification Factors

Bending Membrane

Display Color

PropertyiStiffness Modifiers for Anahesis

IMembrane 11 Modifier
IMembrane 22 Modifier

IMembrane 12 Modifier

I

Bending m11 Modifier

Bending m22 Modifier

Bending m12 Modifier

Shear v13 Modifier

Shear w23 Modifier

IMass Modifier

Weight Modifier

[
[
=
o
[

</ CSI SAP2000 {1}

Modeling Techniques

Membrane Direct ) (s SSIdL30

(Plate Bending Moment) sl (Force
B aSaill IR e Ll ) ey B
NS (e ) sl a3 LaS 40D e
s LS (Stiffness Modifiers) i

IS ea 5e
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Case Study

(Membrane) A ¢se ISV o sllaall ol (e IS 2 et die 4030 &l gl 8 CaBEAY) Al
(st WS hasd Sl L 5 8 Gas (Bending) !

Neglected Membrane Neglected Bending

Same Thickness T Thickness
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6/2 ‘ Modeling Techniques

S T e e Neglecte.d Membrane Neglec’Fed Bending
Thickness Thickness
1 F ™

Zero ||

-

. |

Shell behavior

Plat behavior Membrane behavior

M1l
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N T Neglecte'd Membrane Neglec’fed Bending
Thickness Thickness

Zero Small values

Shell behavior Plat behavior Membrane behavior

F11
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Thickness

Each Shell Section has a constant membrane thickness and a constant bending
thickness. The membrane thickness, th, is used for calculating:

« The membrane stiffness for full-shell and pure-membrane Sections

» The element volume for the element self-weight and mass calculations
The bending thickness, thb, is use for calculating:
» The plate-bending stiffness for full-shell and pure-plate Sections

Normally these two thicknesses are the same. However, for some applications,
such as modeling corrugated surfaces, the membrane and plate-bending behavior
cannot be adequately represented by a homogeneous material of a single thickness.
For this purpose, you may specify a value of thb that is different from th.
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JlaYl/howd! 8 pavie bII dxdud Jg> wilasde  EIE

Load Applied at S1,52 Load Applied at S1 Load Applied at S2

= ==
S1

Casel Case2 ha Case3 v

Load at S2 = S1+S2 Load at S2 =S1 Load at S2 =S2
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JlaYI/howd! § paie b dxdud Jg> willasde TG

S2 Less Modifiers tSZ < tSl tSZ > tSl

T T

S2 S2 S2

= - = = -

More Deflection More Deflection Less Deflection

Deflected Shape
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JlaYl/lowd! 8 pavie bMI dxdud Jg> willasde WG

Shell Stiffness Area/Temperature

(including any stiffness modifiers) Loading Soil/Area Springs

“Drop” type slabs take the Loading values add together, The soil subgrade modulus with

highest precedence. If two slabs the higher value will take

are the same type, the slab precedence.

object with the smaller area If the slab objects have a loading

takes precedence. A and the drop panels have a If the slab objects have soil
loading B, then at the drop subgrade with stiffness A and

If the slab objects have a panels, the loading is A+B. the drop panels (regardless of

stiffness A and the drop panels size) have soil spring stiffness B,

[regardless of size} have a then at the drop panels, the soil

stiffness B, then at the drop subgrade stiffness will be the

panels, the stiffness is B. highest of A and B.
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Rigid Zone Area

Sl f:f Rigid Zone Area
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Dgeadl #lad 9,25 e clld 9 390l (399 ( Rigid Zone Area ) 48Lo| Junad

ﬁ Column Property Data ? >

General Data

Property Mame |CDL‘I

Material . 4000P=

Display Color I:I Change...

Motes Modify/Show Motes ..

Column Section Dimensions

Column Shape .Rec'tarvgulal |

Parallel to 2-fxis m
Parallel to 3-fxis l m

Include Automatic Rigid Zone Area Cwer Column

Show Properties...
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Rigid Zone Area for circular columns

-

Circular Column

-,
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- with Circular Rigid
/ Zone
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Load Applied at S1,5S2 Load Applied at S1 Load Applied at S2

- = r = r -
S1 S1

S2

Load at S2 = S2 LoadatS2=0 Load at S2 =S2
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Joint Element: 767
Story: Story1

L 0.000

Uy = 0.000

Uz =-0.295
Foc=0.000000
Ry = 0.000000

I Bz = 0.000000

S2 Less Modifiers

S1
S2

P

More Deflection

gy Uy = 0.000
Il Uz=-0.781

Rx = 0.000000

Ry = 0.000000

' Rz = 0.000000
[T
B

5/6 .

More Deflection

gy Uy = 0.000
L[] Uz=-0678
Rx = 0.000000
Ry = 0,000000
Rz = 0.000000

Deflected Shape

3 CSI ETABS{1}

Modeling techniques

tsZ > tsl

S1

S2

Less Deflection :

L = 0.oon
Uy = 2.358E-06
Uz =-0.154
Rx = -0.000003
Ry = 0.000000
Bz = 0.000000
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Shell Stiffness Area/Temperature

(including any stiffness modifiers) Loading Soil/Area Springs

The slab object with the smaller | The slab object with the smaller | The slab object with the smaller
area takes precedence, area takes precedence., area takes precedence.

If the slab objects have a loading | If the slab objects have soil
A and the drop panels (assumed | spring stiffness A and the drop
to have a smaller area) have a panels (assumed to have a
It the slab objects have a loading B, then at the drop smaller area) have soil spring
stiffness A and the drop panels | panels, the loading is B. stiffness B, then at the drop

hawve a stiffness B, then at the B.

drop panels, the stiffness is B.




REQWEng L gii CSI ETABS{2}

Modeling techniques

Re-Defining Concepts

Simi Rigid Diaphragm s Rigid Diaphragm o 3,2/ Lo

e Gl mlhias sa : (Diaphragm) elyaadl Casyais Tuad Yyl

e ety Juaa ¥ oy sig Jiiy a s Al 48] 4uil) g 48N dadassall jualiall
Ladie (Diaphragm) Gl yated Cua RETHEN| Jlaa A gladll

Diaphragm shear forces

S NI N e A s e Al Auslall a5
Fig Sl Dk TSR eoRrsTon. B sa:e ar ] UAQM 13 A g Blas YIS 4.1.:.»\ J\ J.u.a\_ud\

forces due to lateral forces.
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Rigid Diaphragm U
Semi Rigid Diaphragm U

Flexible Diaphragm U4
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Rigid Diaphragm U
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=

Operingin 385 @l @Yl (4 (Rigid Diaphragm) ;=\~l>'=>1-wT Jua N ple Sio
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Failure
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Rigid diaphragms have infinite in-plane stiffness properties, and therefore they neither exhibit membrane deformation nor
report the associated forces, whereas semi-rigid diaphragms simulate actual in-plane stiffness properties and behavior. For
most reinforced-concrete slab systems, in which the slab is sufficiently thick and membrane deformation due to lateral loading
is negligible, rigid diaphragms produce results nearly identical to those of semi-rigid diaphragms, while taking advantage of
faster computation. Semi-rigid diaphragms should be modeled when significant in-plane deformation does occur, or when

required by code.

Primary differences

» Formulation — The infinite in-plane stiffness components of a rigid diaphragm allows the stiffness matrix to condense,
decreasing computational time.

Eccentricity — For rigid diaphragms, the accidental eccentricity associated with seismic loading is concentrated and
applied at the center of mass, whereas for semi-rigid diaphragms, accidental eccentricity is applied to every node for
seismic loads. If no diaphragm is assigned eccentricity will not be applied to any node. For wind cases and rigid
diaphragm , load is applied at geometric centroid, in case of semi-rigid diaphragm loads are distributed in 10 nodes, so
that the summation of these forces with respect to centroid will be equivalent to lateral and torsional wind cases.

» Reporting forces — In-plane chord, shear, and collector forces are only reported when using semi-rigid diaphragms.




RE Eng AutoCAD {1}

\ QS techniques

Re-Defining Concepts

Data Extraction sel as (Formulas) <Yslaell plaseiul
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The wizard extracts object data from drawings that can be exported to a table or to an external file. / \

Select whether to create a new data extraction, use previously saved settings from a template, or edit an existing
extraction. oo o oo

OlolaeYb dlausg (DX) JB Jos da

- - ° . ° °

a (@) Create a new data extraction uLlJu:: t.....JlS G-l.ci\.l! )

[] Use previous extraction a5 a template (.dxe or blk) ;L&d‘ J‘ ZL>-L> ,i_‘ ‘:&Q Oji) 3’ o w‘
< . o V4 .
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A Data Extraction - Define Data Source (Page 2 of 8)

a (®) Select objects in the current drawing ( C u r re nt D ra Wi n g) LJ L*-éj‘ L; L"J‘

R L e ol ol ol ddi pg 45
_ I (2) 3 el 301 e sl
Lade Aol miay soliall dodody 0485
Enter Jasaig
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A Data Extraction - Select Objects (Page 2 of 8)

Select the objects to extract data from:

[ 1= [icrl=ns lam

I Palyline Palyline MNon-block I

Digplay options
Display =1l object types [ ] Display blocks with attributes only
Display objects currently in-use only

& Data Extraction - Select Properties (Page 4 of 8)

The following properties were found based on the objects you selected.

Select the properties you want to extract.
(Explore the right-click menu for additional options )

Properties Category fitter

me Category 30 Visualization
Check Al Drsing

Geomet
Uncheck All ' v General
Drawing Geometry
Invert Selection Mise Misc

AutoCAD {1}

QS techniques

Bad o)l ol £95 (yn W STWL pg 83 .11

rolie Hlasl @3 131 dpasall A13b pgdig

(lines) Jio g o ne

Next ol pgas 112

a3\a)l pely e R-Click Jassall pgss .13
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A Data Extraction - Select Properties (Page 4 of 8)

The following properties were found based on the objects you selected.

Select the properties you want to extract.
(Explore the right-click menu for additional options.)

Properties

Categary fitter

Prope Display Mame Catego

1 =

30 Visualization
Drrawing
General
Geometry

Misc

AutoCAD {1}

QS techniques

SUMI aSes ol a5 LY Ty 123 .14
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LY cloudly d>Luall Lanrg Polyline
LB clawdb Layer JI el o Lied
Area I o S la_ab jLasb ag 45
Layer Jig

Next iz .15
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Im this view you can rearder and sort columns, fiter results, add formula columns, and create extemal data

lirks.
R-Click

Area Layer c
N y

0.2

Sort Descending
Sart Ascending

Sort Columns Qptions ...

Rename Column

Hide Column

Show Hidden Celumns ¥
Set Column Data Format ...

a If:r

Insert Formula Column ... ajn:'l.ﬂ.ﬂs' .}3.0.0 ;WI )

[ ] Combine identical rows
[ ] Show count column

[ ] Show name column

Uncheck ALL

Edit Fermula Column...
Remove Formula Column
Combine Record M
Shiow Count Column

show Mame Celumn
Insert Totals Foote

Remove Totals Foot

Filter Options ...
Reset Filter

Reset All Filters

Copy to Clipboard

5 Link External Data. .
44} Sort Columns Options. ..

f'cy Full Preview...

Mext = Cancel

Led! Hlinadl WLl dousd <Ladb p 85
ol ddas IS (el aied el
odmeall S pyms paSS Jlaz]
R-Click, dassas 0485

Next lazas
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A Insert Formula Column

Yaolume

Formula: |1

Columns: |1

<hrea= © <Llayer:

1o

Validate

Column Mame

Court

CTEN 3

Mame

Cancel

AutoCAD {1}
/10 .
QS techniques
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A Data Extraction - Refine Data (Page 5 of 8)

In this view you can rearder and sort columns, filter results, add formula columns, and create extemal data

nks. R-Click ZLb)AJ dse_» u‘ W uoL?:J‘ .)3.0.’..“ @L@l J-’J 21

4t Sort Descending

Layer .ﬂ Volume
4 5000

S Gguucmall pgzeoel) 2l goamall BLY ek,

e Jsszrdl oo s R-Click baiall = o

Set Column Data Format ...

Insert Formula Column ... c"L“;JL“J\ OJyan E.,o}o 5@ Logc.oad\ s 3\.9[.,4:;\3

o : Edit Fermula Column...
[] Combine identical rows ~cternzl Data.

= Remove Formula Column Bl Opiors... _M‘)Jl:’ 5.)-»\?90-” Jv\,OL.L’J‘ w& JLQ.?'!_\)—G-&.{:Q

[] Show name column Combine Record Mode

Show Count Column SlEk

Show Name Column 2\.&.«0_)-“ d}‘g Le_,_gb_b 3\ MSU E‘SLUJ‘JJJ-‘@.J 22

Insert Totals Footer Sum

Rernowve Totals Footer Max .
L] *

Filter Options ... Min N eXt ‘M

Reset Filter Average

Reset All Filters

Copy to Clipboard
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A Data Extraction - Choose Qutput (Page 6 of 8)

Output options

Select the output types for this extraction:
1 [] Insert data extraction table into drawing
2 Output data to external file [ xls .csv .mdb|

|C:'-.Llsers'-.Karirn Gaber'Documerts®udx xls
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Opens the Program Parameters (PGP) text file that defines
command abbreviations

Press F1 for more help




Drafting Techniques

Re-Defining Concepts
A syl Agzrlgll plasiuly Jalall Say , ddle Jaslly pgp cile ligims oplyaius] Ligasal s il V)
Command Line 31 I o (AliasEdit) yol HUSS Olylassl 45K (o5 04806 S

& acad.pgp - AutoCAD Alias Editor  — >

File Edit Help f’j—a-’ (w gw‘ﬁy‘ Sl f’j—o-’ , J.oi L"SS’ ﬁ&w‘)w}'g’\ JJJ.’.JJ

Command Aliases | Shell Commands

AutoCAD commands entered from shortcut: Lé .:\5-9‘ L_.Jj.?'j &O 7 J:?“‘-’,EJ‘JWS" )WL {{9_8.33 Edlt )j L.;'C ‘Mb
Alias AutoCAD Command c o 5 £ .. ”
IDARRAY ~Sw— ,JA‘ OAJ\S}’ )L,a.l>)” U"“Q"J\J'i’ ed&‘- JW}”
3AL 3DALIGN

ADCONFIG GRAPHICSCONFIG ; 9 ‘ " ‘ CO 9 C C 9‘ T .
: . . JJ w o ® o &
e e 5 33 O oy «COP oo I «Cn geasad Copy ¥l et gess) e
ADNAVIGATE 3DWALK

300 3DOREIT «C» Hlais)l QA’)’J..) PT)L&X.&-T Lsgl.g @u,a.d «Circle» JAS’\JWTM

P ol Juaid 8alel 0l @3 «Copy» oW HLaisV 3 ey 0985 o3

| ok || Close




REWENg

Re-Defining Concepts

Revit {1}

Basic Definitions

[ Tl 3 £ al) 855 _molial] quund gals

T35 035 (@ly @il glly pasliasdl Lalise molic (o i)l galip 095t ple JSCiin

ol oda dwlys Com ebil ae Joladdl Gglud 0gd) JLLy , duoles 4883 Ladall (olsl
:JWE poliall 008 uedd (Sa09 , L Lawd (98] 49 3a0

Revit Elements

Model Elements

Datum Elements

View-Specific Elements




RE E N g Revit {1}

Re-Defining Coneents Basic Definitions

(d>Jdl ole) Model Elements U
Aakisea)) Jadluell liSy JolJI ) glasall

: roladl el dial oy0
Bl eloladly OlgYl Jie : dyloro _solic [
.. @Sl Bl Jie 1 dilid] ~ole O




RE E N g Revit {1}

Re-Defining Coneents Basic Definitions

(8uclun olic) Datum Elements U
rolie darded ey LS (0 @0 (319 §9. el USu doday Cioyadd pustind (@I peladl
.(Model Element) J!

(Levels) wbgiwad! O
(Grids) wlsYly Helxad! O
(Reference Planes) 4=yl Olgiwadl U




REQEN g Revit {1}

Re-Defining Coneents Basic Definitions

(o)) daase olic)View-Specific Elements U
b Aol poliall 486 (1 aiy, degwyall poloadl gs Jiolad] g il ooy
.(Details) Jls (Annotations)
- Aoliadl G5 Aol oye

(Dimensions) syl O
(Text) LU O
(Detail lines) sucluall bglasdl




REQENg B Revit {1}

Re-Defining Coneents Basic Definitions

53T S ol polie undd Sy 4318, Revit geoli) &35Sl dludl b Sadl duslys da
o LS e IEU o ol Jdail) T3

e
o oge .
, Instance Types Families Categories
O




REQ@EN g Revit {1}

Re-Defining Coneents Basic Definitions

(§9 A4a))) Project U

Loy 548 g9 el Lpgizn (1 moliadly Wleglanll 488 (Sg Gl CalalLs 9. nall ialsg

ldSs (Geometry) JSidl (auais (alg &5, xialb Aol Juolaill 488 (g9 Ul 8ucld
Loe §9_rialls do il Jadlunally culelladll Jio 553 Jwoldd Slg _solindl Aol lo glaal!
D>l O 3 &3_,&».‘\ 3)la] dudos g




REWENg R Revit 1)

Basic Definitions

Re-Defining Concepts

(A5 JI laduadl) Categories U
(Families) J5Laall lglacol TR g igf.‘b.o.U & 4l _polal) duwnt’ I Olaiuail! (2
: Lgidiel (e

(Annotations) J| ole d> § U
(Text) yjogadl =
(Tags) pywg)) =
(Model Elements) d>dedl sole d> g
Blosy| =
OlypeSd
O -




RE E N g Revit {1}

Re-Defining Coneents Basic Definitions

(J5Lad)l) Family U
S jliun dale ailias Ly 9 (gwigll JSidly daudboll ks L) (o) oliadl A gazmn e 5 ©
(Types) E3ladl il rolie I Lgasud oSasg gt e jses
dewwleol oldsyai e sgini sy dlidrinal] dilivy5)] btacHl 4o 5 (Family) Hlis Miad o
9 (Types) Il oo Gl Y oue [gio zyli dF9 ddaiua]] diluvys)] Stac] S gy 2 i
3 ola s gl ki) olal § lgro Cilizid Ll Y (Family) Jl o dewldd] jols 5l Coygi

(Types) J Gb s i/ Lojas yola= e (Type) S s o
.. 45101 Buesd 6,31 (Families) Sl dudaiuell d0loysl 8aesdU d8LYL o




REWEng D) Revit {1]

Re-Defining Concepts Modellng tEChnlques

:(Families))l e (5,51 dliel
dalisea)| el gl frauaiy 1 dolw,sdl uclgall =

MEP nolic, Lylarall_soliall

459 #1991 Y (Families) | s (,Sass

e System Families.
* Loadable Families.

* |n-Place Families.




RE®ENg D Revit (1)

Modeling techniques

Re-Defining Concepts

System Families
pasciuall pg8s Y 9 ol Jls Liesah 0985 Ee Gl St Loty malil poy o

Slabs WM Jlie

Walls  alg=l

Dimensions alxYl




REWENg D Revit {1}

Modeling techniques

Re-Defining Concepts

Loadable Families U
A ylo il 9 Lgale Jodadd) (5 9 £ 9. el 1o Lghuasty p gy Of pdsiunel) (5Say @
N\eoye
.Columns 8dasYl Jlis

.Beams <l
In-Place Families U




) Revit {1}
R E E N g "\ Basic Definitions

Re-Defining Concepts

(F3d!) Type U
Capowg (Families) I Jawl a5, polg )l dglidall gs. il poliad (z3les) Slasias (£

Z3903 SN Badzme olgs ol dimn sl (3 Jheid digme (olgs 903 SN 095
Il iye &0 (Types) Il Blascasl I3 e &byl Baacl olellad ziled Juied @iy JUnS
s ddaiued) dly3d) BieeYL 4o 3dl (Family)

0s(50%30) slebs glaidl (Type) zises O
ow(70x30) sl glad] (Type) 7300 U




REWEng R Revit 1

Re-Defining Coneents Basic Definitions

( sasa)l 34>9) Instance U
o2 grell § peis 8 piade Com (Type) PN &awlidl Basgll Jaes (@) moliadl (29 O

(Type) Il @ Ayaall jaSlasdl 438 & O9Sud JWhy cnae (Type)

Ol e Miwd (Type) Jb Aol (asbasd!l e aaie (S 8ene]! o2l g3l Laliss o uiwg O
s @8 Gl d dplanell poliall BL e ddlide plyz o e pale Syt
(Type)d!




) Revit {1}
RE E ng Modeling techniques

Re-Defining Concepts

|
Rectangular
columns
| .
‘ I

- . . |
Rectangular

-

|
Round
columns
[ ' I

= = - - . B
Round Rectangular
P R - S—

Ay column

E 450 %

m s —
Round A
Y P COLImn
columr
GoUmn BUOUmMmm -

ouumIm

4oaUmm




{THE TEAM

Founder of Re Eng , Team Leader
https://fb.me/eng.karim.sayed

J

Rawan Osama A : Mohamed Alaa A

Team Member e Team Member
https://www.linkedin.com/in/rawan- https://www.facebook.com/profile.php?id=1000
) shoalla-97b525167/ ) L 04734514293 y

~

Ahmed Mansour E (e " Engine A. Khlifa
Team Member | Volunteer
https://fb.me/ahmed.mansour.79274089 ( | https://fb.me/no.comment.353



https://www.facebook.com/eng.karim.sayed
https://www.linkedin.com/in/rawan-shoalla-97b525167/
https://www.facebook.com/profile.php?id=100004734514293
https://fb.me/ahmed.mansour.79274089
https://fb.me/no.comment.353

oo (1]

https://www.facebook.com/ReEng.Team



https://www.facebook.com/ReEng.Team

