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Drop Panel

Node/Element > Flat/Plate Structure > Drop Panel

Step 1 : Define Drop Panel

Step 2 : Assign Drop Panel

Define Drop Panel X
MName Add
oP
Modify Assign Drop Panel
Add/Medify Drop Panel X
Assign Drop Panel e
MName : DP
Description : Dpﬁun
Location
© Top of Column () Bottom of Column () Both u Add /Replace O Lo
Shape Drop Panel Name
Bt 15 mo Bl 82, | oP V|
B2 L5 u [H?_
1.5 iy ¥
L " Node " Apply Close
HZ 1.5 m
B Thickness 0.9 m  (Induding Slab Thik.)
[]angle o [ded]
Cancel Anply Note-When modeling a slab by Auto-Mesh

function, the defined drop panel is generated

automatically

One Stop Solution for Building and General Structures I

Auto-mesh Planar Area

Mesher

Method  Modes ~
211, 212, 213, 214

Type Quadrilateral w

[ Mesh Inner Domain
8 Indude Interior Nodes

Oauto (O User
8 Indude Interior Lines

o Auto O User

18 indude Boundary Connectivity

Mesh Size
Olength  (C)Div. 1 m

[ pelete Boundary Line Elem.
B subdivide Boundary Line Elem,
Apply Close

Property

Element Type Plate o {ana
Material 1_ 1: M40 o [fous
Thickness 1_ 1: 0.8000 ~ ...
Domain

MName 3

Step 3 : Apply Auto-Mesh

|Tree Menu
Mesh

e




MOdeIing One Stop Solution for Building and General Structures I
wd Column Capital

Node/Element > Flat/Plate Structure > Column Capital

Step 1 : Define Column Capital Step 2 : Assign Column Capital Step 3 : Apply Auto-Mesh

Define Column Capital * 1Assign Column Capital _ Tree Menu
Mame Add Assign Column Capital N
P Auto-mesh Flanar Area .
Modify . - i i
Py T Option Autg-Mesh c9nsnders the _snze of [
Ohdd [Replace O Delete column capital automatically Methad  Nodes v
FEm=: cr Column Capital Name En U 2 2
Description : | cp v| Type Quadrilateral W
i - [ Mesh Inner Domain
Li=l 8 Indude Interior Nodes
() Top of Column © Bottom of Column (C'Both Onute O User
Shape & Rigid Link ﬂgdude In(t;rior Lines
Auto User
ELL 0.3 m | ot l 5 | — 18 indude Boundary Connectivity
B2 (03 | H2 Mesh Size
HLo 03 m noaeRigld link jis defined for n Otengh Opv. 1 m
He o 0.3 m cgliimn capital automa i
—_ Ement 1ype a =
@ Auto Rigid Link Material 1 M0 v
Thickness 1_ 1: 0.8000 ~ ...
Cancel Apply -
MName 3
Note-When modeling a slab by Auto-Mesh
. . . [ pelete Boundary Line Elem.
function, the defined drop panel is generated B
automatically Apply | Close
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1.

2.

Load Application

Self Weight

Pressure Load
SIDL (floor finish) = 4 kN/m?
LL = 2.5 kN/m?

Wind Load as per Eurocode 1-4 (2005)
Friction coefficient (Cfr) = 0.01
Directional Factor =1

Seasonal Factor =1

Turbulence Factor (ki) =1

External pressure coefficient = Automatic
Lack of Correlation Factor = Automatic
Structural Factor =1

Seismic Load as per Eurocode 8-1 (2004)
Ground Type =B

Spectral Type =1

Reference Peak Ground Acceleration = 0.08g
Behaviour Factor, g = 1.5

Lower Bound Factor, b =0.2

Importance Factor, gama =1

Fundamental Period, T = 0.075 x Ct x H*(3/4)

One Stop Solution for Building and General Structures I

...(Table 7.10 (Surface Smooth))
...(expression 4.2, Note 2)
...(expression 4.2, Note 3)

..(Cl 4.4)

...(Table 7.1, Zone D & E)

..(C1 7.2.2, 3, Note)

...(Chapter 6)

..(Table 3.1)

...(Table 3.2)
..(Cl.2.2.2 (2))

..(Cl. 3.2.2.5(4) Note)
..(Cl.4.2.5)
..(Cl.4.2.5)

.(Cl. 4.3.3.2.2 (3))
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u Wood Armer Moment

From the analysis results, following plate forces about the local axis are calculated

* mxx
° mw
° mxy

In order to calculate design forces in the reinforcement direction, angles a and f will be taken as shown in the following figure:

X, y: local axis of plate element

1, 2: reinforcement direction

a: angle between local x-direction and reinforcement direction 1

f: angle between reinforcement direction 1 and reinforcement direction 2



Analysis & Result

W.A.

Moments

Wood Armer Moment

Wood Armer moments are calculated as shown below:

One Stop Solution for Building and General Structures I

mc"'

cos 2a +my,, sin2a

| My Myy, M =My,

my =

Internal
Moments
|

My =—

€0s 20 — M, Sin 2a

My = M
——Fsin2a + M, €0s 2a

[Bottom Rebar)
o % Myy ~ My cOtY
Mgy =My —2mg, cote +mycot @ + - s
my Im.. -my cot ¢|

= sinig | sin @ |

Mya2

When m 44 <0 and m 45 >0,

My = 0

my + 10mgy = mycot @)/ (m, = 2m,, coto + m,cot’w)l)

My as = max [0, S
ud2 ( sin‘g

When m g1 >0 and m45<0,

[Omap — mp cot @)*

Mgy = max {0.mg — 2mgy cotp + mycot’p + I -
&)

Myaz =0

When m 44 <0 and m 45 <0,

Muds =
Myd: = 0

[Top Rebar]
z Mgy — My coty
m gy = My =~ 2myy cotP + mycotip - |——‘—17’——
, my mgy — mycot o
ez = sintg sin @
When m' 41 >0 and m’ 4, <0,
mlndz =0

my = (g — my cot@)®/(m, = 2my cotp + m,co:ﬂo)!)
sinse

m', g: = min [0,

When m'_“ <0 and m'.a >0,
. , o (mgy = my cot)®|
m'y g =min {0, m; — 2m; cote + mycot®e — —”'a— }

’
Myaz =0

When m' 41 >0 and m’ 42 >0,
Mg =0
myqz =0
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u Local Direction Force Sum

* |t provides internal forces on a selected line or plane in beam, plate and solid elements. The resultant forces and the acting point are
calculated on the basis of all the nodal forces included in the selected plane.

* Once a detail analysis is carried out for a specific part of the structure, this function conveniently calculates the member forces for
structural design.
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u Flat Slab Flexural Design as per Eurocode2:04

* Automatic Generation of Load Combination Slab/Wall/Shell Load Combinations X
o . . .
Select Load Combinations for design Siab/Mat - chel
* Design Criteria for Rebar
Strength Serviceability Deflection(Cracked) Strength Strength
Load Combinations Bcel B-ice14 BB Bcel B el
B ez B cLceis B cLce2 B Lce2
General | Steel Design Concrete Design ] SRC Design | Cold Formed Steel Design | Footing Design | Aluminum Design | BcLces Bcceis B Lces B cLces
Load Combination List Load Cases and Factors H cLCE4 H cLCE17 H cLCB4 B . CE4
No | Name | Active Type Description LoadCase Hd'CBE Hd'CB 18 Hd'CBS H':LCBE
3 1|cLCB1 [Strengt |Add 1.35D + 1.5(1.0LL) P [Self weight(ST) Eiggg Eiggg Eiggg giggg
2[cLCB2 [Strengt  |Add 1.35D + 1.5(1.0LL) + 1.5 SIDL(ST) B cices ®ciceai & cices & oo
3|cLCB3 |Strengt |Add 1.35D + 1.5(1.0LL) + 1.5 LL(ST) & cLces Bcce2 & cLces & cLcos
4{cLCB4 |Strengt |Add 1.35D + 1.5(0.7LL) + 1.5 #* HCLCEIU HELCE}B HELCEIU HELCBID
5|cLCB5 |Strengt  |Add 1.35D0 + 1.5(0.7LL) + 1.5 HELCB]] HELCBZ"I- HEI.CB]] HEI.CB]]
6|cLCB6 |Strengt |Add 1.35D + 1.5(1.0LL) - 1.5 HCLCBIZ HELCBZE HELCBIZ HELCBIE‘_
7|cLCB7 |Strengt |Add 1.35D + 1.5(1.0LL) - 1.5 HCLCEI3 HELCEZE HELCEI3 HELCB:H
8|cLCBE |Strengt |Add 1.35D + 1.5(0.7LL) - 1.5 M CR27
9{cLCBY |Strengt |Add 1.35D + 1.5(0.7LL) - 1.5
10]cLCB10 |Strengt  |Add 1.0D +1.0{0.3L) + 1.0E
11[cLCB11 [Strengt  |Add 1.0D + 1.0(0.3L) + 1.0E Description : ||
12{cLCB12 |Strengt |Add 1.0D + 1.0(0.3L) - 1.0E
13{cLCB13 |Strengt  |Add 1.0D + 1.0(0.3L) - 1.0E _
14{cLCB14 |Senice Add SERV :1.0D + (1.0LL) OK e
15{cLCB15 |Senice Add SERV :1.0D + (1.0LL) +
16{cLCB16 |Senice Add SERV :1.0D + (1.0LL) +
17{cLCB17 |Senice Add SERV :1.0D + (1.0LL) - - -
13|cLCB18 |Senice  |Add SERV 1.0D + (1.0LL) - Meshed Design Criteria for Rebars X
19{cLCB19 |Senice Add SERV :1.0D + (0.7LL) +
20]cLCB20 |Service  |Add SERV :1.0D + (0.7LL) + |:] Basic Rebar for SlabMat/shell
21|cLCB21 |Senice Add SERV :1.0D + (0.7LL) -
22[cLCB22 [Senice  |Add SERV -1.0D + (0.7LL) - Top -Dir.1: P12 @ | 300
; Bot. -Dir. 1: P12 m 300
Copy Import... Auto Generation... Spread Sheet Form
Top - Dir.2 : P12 @ 300
File Name: D:\Webinars\25.02. 26 Gen Flat Slabs\Demo'Flat Slab Ba: Browse Make Load Combination Sheet Cloze
Bot. -Dir. 2 : P12 @ 300

10



\wd  FlatSlab Flexural Design as per Eurocode2:04

Tree Menu

Design

Slab Flexural Design

Load Cases/Combinations
ALL COMBINATION ~

@ Flexural Design
O Element () Avg. Nodal

(OElement @width 2 m
©OTop  OBottom (OBoth

Ooir. 1 Cpir. 2

Type of Display
Bcontour ... [Elegend
[ values

(] one-Way Flexural Design
Element Edge
Both Left Right

O Rrebar

Oasreq  (m~2fm)

(O Rho_req

Oxyd { L value Ratio
(O Resistance Ratio

(O Wood Armer Moment

Update Rebar Option
© Element () Sub-Domain

Design Result

Design Force

Update Rebar

Task Pane

For Help, press F1

Apply Close

4

[ start Page

[ miDAs/Gen x

Mod

U: 8 -1, 17

One Stop Solution for Building and General Structures I

TP

kN ~m ~

11
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wd  Slab Shear Checking

Lond Conbmnatare.
ALL COMEINATION

(8 Punching Srear Chack
Oroce
) Stress

2 Avg. by Segrent

Avg. by 5de

Troe of Deplay
Bcoss |, Eegend (O
B Ve
O Pundh A Asau

[] One-Way Shear Chack
Herrent Edge
O Zoth Lafy fughe

Punching Shear

Check

Force Based

Stress Based

Tree Menu

12
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-> Slab Shear Checking

* Code Based Punching Shear Check

The program takes the axial force in the column supporting the slab as the shear force (V_Ed).
The basic control perimeter (ul) is taken at a distance 2d from the column face.

2d
— — -l e ~ n
- ' -~ \'
- -~
= S U / \ 7 \
\ !
/ '\ | ‘ 2d / \
/ | | i \
\
' b: [ 1 ™. !
| ' | | [ |
\ Y ) | [ '
\ " \ ! | '
’
S > \ / \ ’
Sea- Bl o o i ® N ie ok i i e e P
‘ by

The shear resistance of the slab (without shear reinforcement) at the basic control section is given by
* V_Rd,c=(0.18/y_c)k(100plfck)*(1/3)(uld), the value of pl is assumed to be 0.02.

* V_Rd,c 2(0.035k~(3/2) fck”(1/2)) (ul*d)

V_Ed < V_Rd,c : section is safe in punching shear

V_Ed >V_Rd,c : provide shear reinforcement.

Asw/sr = (V_Ed - 0.75V_Rd,c) * (uld) / (1.5df ywd,ef)

13
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=d Cracked Section Analysis

*  Members which are expected to crack, but may not be fully cracked, will behave in a manner intermediate between the uncracked and
fully cracked conditions and, for members subjected mainly to flexure, an adequate prediction of behavior is given by the following
expression based on sub clause 7.4.3 (3) in EN 1992-1-1:2004. Following factors including the effective second moment of area by
elements for each iteration step can be checked in "File Name_CSA.OUT" file which is automatically generated in the same folder as a
model file has been saved after performing the cracked section analysis.

MM . M .. M

El, CEI " El

[ 4

* Therefore, |_eff (effective second moment of area) can be calculated from the following equation. e (1-G

£ M.
C=1-f(~—=)
M

'B=05"1s apphed (long - term loading )

f, bh
6

M,

IL=A@d-d) Sy lpg?
E 3

-AE, + J(AE,) +20AEE,__d

d =

Where, fctm : mean value of axial tensile strength of concrete
bc : depth of concrete in compression

(Reference: Designers Guide to EN1992-2, Hendy & Smith, Thomas Telford)
14



=>

Cracked Section Analysis

"File Name_CSA.OUT" file contains the

B flat slab CSA_final CSA.OUT

WordPad

One Stop Solution for Building and General Structures I

=3

following data for each iteration step by I Bl Bae. T DY
. . Ned &2 A 8
elements. Final effective second moment 3
P—““--‘-“---“-*ﬂ-’-“-““---“-*-“"-““-'-““-““--
of area can be checked in the final -:;.......‘:..;'...-::;;..-..i.‘..".-..-;.’.'.,.-,......--..,:t;.--,..-'.:..-..-..’..:...,.L...".’.;,...-.:‘:ﬂ
. . . . . . 334 1 5E-04 0.0000008400 6. _S666678-04 0. 0000008 +00 14885811
iteration step. This file is provided for the J o3 4 seseen-os » 00000 :.._ ¢.¢6ese7i-00 1. 70768 oo .:.. ® 1093721
! M 1.337%13 O 0. .0000008¢00 £ SE8ee” a4 TOI*TERN04 ©.000000R¢00 } 8 2. 088400
user’s verification of the cracked section V' o LInsmet s gt S G g s H o <1200
. 164 & é 0.0000008400 6. 666667804 -8.58 . o3 3.911267
analysis results. / 25 1 ‘ 0.0000008400 €.66E667H-04 1.70997€R404 L 7639628404 3. 9197421
/s 166 1 '3 0.0000003400 6. 666667804 1. 7099765404 0.0000008400 Z.90B007E+04 -9 _€76536)
,’ 6 « 0. 000000800 f 68647804 M0 A 000000K 00 e 312150000 7 499%04)
’, 1" < c D v . b ] £.0908041)
/, J 13 | b | L3 4 2.900007)
o7 82 1 6 1 6 04 -9.7323761
= 386 1 1 [ 1 3 = 05 -3.1812%4)
P el 7 | 3 ? 1 7 ) ¢ uwp 04 04 4. 6580241
’/ 189 } | . T. 755908 i SZ9T7R-04 L 3 1 709768004 o4 2.087580)
,’ I ) 1 1. 002077004 i I TIR04 3 i 099768004 2 “ tlnul' ) $.0710%0)
I’ 382 1 [ 1.0828772-04 1.082877%-04 [ 1. 7089%76R+04 -0 ~3.005885R¢04 L. 45%kqnd)
’ 19 ) . 1 82977804 1.08020772-04 € 7 ? 04 L]
I, 195 1 B ? 1 04 & 04 4
P 7 - . 7 1 04 - 8 -"‘! -l ”‘:‘
/' 0‘:”1 'l 142840204 ,’. ’ : ;: : LT g ST 1. 7099740004 0 00 (u\lb)l: 1 :4.: Jx:"
I’ < >
'l For Helo, tress FI Lo
I
¢ eff eff full ked I_fully cracked ked il d pdated pdated
|_effective ective | I_fully crac U cra craci momen c c Updat updat:
SRAR 0. (dir_1) (dir_2) (dir 1) (dir 2) i t  (dir2) (dir2)  moment (dirl) moment (dir2)
No. leff_x leff_y ler_x ler_y Ig Mcr De_x Dc_y MO_x MO_y
334 1.22€-04 6.67E-04 7.76E-05 0.00£+400 6.67E-04 1.71E404 3.34€-02 0.00£+00 1.89E+04 4.49£403
‘ Final \
o r 1_eff /1 _eff /1 er
Rebar Area Rebar Area  Effective depth Effective depth 3 £ I_eff / |_cracked |_eff / |_cracked Final

n (Es/Ec)

(dir 1) (Dir 2) J (dir 1)
 nlEs/ec)  ASX | ASY | DOX
6.356+00 7.54E-04 7.54E-04 | 1 SOE-OI

(dir 2)

DD Y
1.50E-01

(dir 2) cﬂ‘ctlv)‘l(dkl

RATIOY _ RATIO_X*Ig
1.000000 1.22€-04

(dir 1)

_ax |
591[-01

(dir 1)

_ RATIOX
1.82E-01

effactive I(dlrzli

RATIO_Y*Ig |
6.67E-04

(dir 2) }

XY
0.00£+00

15



Verification Design
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MiDAS

Thank you

e One Stop Solution for Building and General Structures

= = _— __‘ ~

L' ””"
https://support.midasuser.com/hc/en-us " G e n
midas

dev@midasit.com
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