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Define Properties

Properties

a e hHdHEla =
View Structure MNode/Element

Material |Sectiun I Thickness I

Properties

® Deﬁne Material ‘ ID Mame Type Standard DB
-Concrete ASTM C4500

1 Grad... Conc... ASTM{RC) Grade C4500

Material
Properties

e Define 4 rectangle Sections as shown
Section ID
g ————
I Material Section |Thidmess
Column 0.2m 0.2m
) ID Mame Type Shape ,
Section Slab girder 0.15m 0.15m 1 column User SB
Properties . 2 slab girder User SB
SE Raft girder 0.3m 0.3m 3 raft girder User -
Wall marker .001 m .001 m 4 wal marker User 5B
* 3 thicknesses as shown -
Properties hickoes I
| Thickness ateri | Secton Thikress PO i
1 Raft 0.3m D Type Thickness(m)
Thickness Wall 0.2m 1 Value 0.300000

2 Value 0, 200000
Slab 0.15m 3 Value 0, 150000
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Import DXF CAD Layers

Import DXF File =] & Open
DAF File Name : = v 4 » ThisPC » Desktop » Slab and Wall Tutorial

[™ New Project... midas Gen MGT File...
[= Open Project... AutoCAD DXF File... All Layers Selected Layers Organize = Mew folder

Close Project SAPZ000[VE, V7] File... & OneDrive ~ Mame -
R Project Information SAPZO0O(VE] File... IJ S1ab and Wall ot
H save STAAD2000 File... B This PC

Save As.. STAAD2002 File...

Save Current Stage As... MSC.Mastran File... Imoort @ ) Mode @ Mode & Elernent

DXF File Mame :

Import DAF File * —
Import P| [ r
a

. Import Slab and Wall DXF [ Wall Tutorial\Sizb and Wall.dxf || Browse... 'ir—‘ I_I_{
. . All Layers Selected Layers

* Select Wall Layer and assign wall marker section EEM:ER i 1 [

e Select Raft Layer and assign raft girder section b > —t

* Select Slab Layer and assign slab girder section < AN rl
Import: (O Node (@) Mode & Element / IT
umnberiny
SrLrtNodSNumber : -7
Start Element Number : 1 l [
Properties
Matl, |1 1: Grade C4500 | Joan I LI 'J I_'_fo\

I Sect. |4 4: wall marker ~ I I I

THE [ 1 1: 0,3000 o[ [ o *§‘C}+
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Extrude Columns

ﬁ hehbdela -
View Structure Mode/Element

Analysis

Properties Boundary Load m
_\::E/_
Extrude Type ¥ XDelete s|sMiror 5, | @ O » ';_ =
Mode -= Line Element R “*) Rotate 3% Scale |% ) 1_ J -
Source Remaove Movd® 4% project g P::S:: Elirr:::ms Translate |Extrude

|:| Reverse I-]

Element Attribute - —
Element Type: Beam e

Material : Extrude columns ‘ ‘

1: Grade C4500 v |[...

Section : Assign Element Type: General beam

1: column ' Section: Column
Beta Angle :
cta Andle - b Select center slab layer

nodes as shown

Extrude: -2.8 m

Generation Type
(® Translate () Rotate () Project

Translation
() Equal Distance
(" Unequal Distance

du,dy,dz:

Murnber of Times : 1 =
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Mesh Slab

BN =R

MNode/Element

Mesh ﬁ Map-mesh

% Define Domain
e

Auto-mesh Planar Area

Mesher Auto Mesh Planar Area
Method | Line Elements - -

[ tt066 9110166 | Method: Line Elements
Type  Quadriatera v Element Type: Plate

[ ]Mesh Inner Domain ThiCkneSS: 0.15

Indude Interior Modes
@ auto () User

D nciude Interior Lines Select Slab and Wall layers
@Auto O User Mesh size 1m

Indude Boundary Connectivity DO ma | n: Sla b

Mesh Size

(® Length () Div. m

Property

Element Type Flate o a

Material 1: Grade ( ~ | |...
Thickness 3:0.1500 ~ | |...
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Extrude Walls

DebhdHCQ -

E View Structure Mode/Element

Node [EITNGd Boundary Masi et LT B NITEY . LT

Properties Boundary Load Analysis

: sl 17 S| T i
L o )] ¥ - — -
Line Elem. -= Planar Elem. 1D Rotate Siscale [ -
ge i ~+ | Modes Create Translate |[Extrude
Source Remove [ |Maove ﬁf Project &) Table | Elements N U
Reverse I-] & gy 1] [Hem=334; Iype=tiab]
(=] Properties
Element Attribute E E‘Tag;dem
ElementType:  pjate v T
Material : T senme
I narker
| t||:Gadecason .. =
Thickness : I :ig o [
o et Select Plus
2 20,2000 S aa 5 (]l Static Load ¢ Unselect
_I\W Self Wei Unselect All
Static Load ¢
Type: @Thick (O Thin Extrude walls Dgm o

[ with Driling DOF Extrude Type: Line Elem to Planar Element

Assign Element Type: Plate

Generation Type Thickness 0.2m

(® Translate (_)Rotate () Project

— Select center wall layer
® Equal Distance From work tree 2

() Unequal Distance
() Local Direction

Extrude: -2.8 m

du,dy,dz:

Mumber of Times : 1 B

0,0, -2.8 -
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Extrude Walls

DebhdHCQ -

E View Structure Mode/Element

Node [EITNGd Boundary Masi et LT B NITEY . LT

Properties Boundary Load Analysis

: sl 17 S| T i
L o )] ¥ - — -
Line Elem. -= Planar Elem. 1D Rotate Siscale [ -
ge i ~+ | Modes Create Translate |[Extrude
Source Remove [ |Maove ﬁf Project &) Table | Elements N U
Reverse I-] & gy 1] [Hem=334; Iype=tiab]
(=] Properties
Element Attribute E E‘Tag;dem
ElementType:  pjate v T
Material : T senme
I narker
| t||:Gadecason .. =
Thickness : I :ig o [
o et Select Plus
2 20,2000 S aa 5 (]l Static Load ¢ Unselect
_I\W Self Wei Unselect All
Static Load ¢
Type: @Thick (O Thin Extrude walls Dgm o

[ with priling DOF Extrude Type: Line Element to Planar Element

Assign Element Type: Plate

Generation Type Thickness 0.2m

(® Translate (_)Rotate () Project

— Select center wall layer
® Equal Distance From work tree 2

() Unequal Distance
() Local Direction

Extrude: -2.8 m

du,dy,dz:

Mumber of Times : 1 B

0,0, -2.8 -
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Mesh Raft

RI=E) = FEI
G4

MNode/Element
%Autn-mesh %Deﬁne Sub-Domain
Mesh [ Map-mesh — |mINEEEEE
Auto-mesh Planar Area e % Define Domain '//_;;;T = Silaineaas
Mesher
Method |Line Elements v Auto Mesh Planar Area
| 67t0%0 | Method: Line Elements <=
i =St
Tme Element Type: Plate St
[ ] Mesh Inner Domain . . el ||
[+] Indude Interior Modes ThICkneSS 0.3m | LT
(@ Auto () User b
[ indude Interior Lines Select All Bottom nodes
Auto U :
®tuto Oser Mesh size 1m
Include Boundary Connectivity .
Domain: Raft
Mesh Size =
®Length (O Div. |-|-| == = :Eé
Property = = I E =
Element Type Plate Lo | %E E%EE 2 2;2‘;5 £ =]
e SiEme e S =
Material 1: Grade ¢ ~ | |... = §%§: g %’} g
Thickness 1:0.3000 v ... Sosetias =
=
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Load Cases

Self Weight o

NehbdEla ¢
ﬁ WView

Structure Mode/Element Properties Boundary

Load
Load Case Mame

@ Static Loads O Dynamic Loads O Settlement/Misc. 'L II dead o

OTemp.,-"PrEEtress O Construction Stage O Load Tables

Load Group Mame

O Moving Load O Heat of Hydration Stag:slégad ‘ Default “
Self Weight Factor
Static Load Cases .
gt
Create 4 load cases z 4
Assign Self Weight to dead load case Té" ' X
X
Static Load Case 4
kA 0
Y 0
Mame : | Add 7 |o
Type : w Modify
Description : | Delete Load Case X ¥ Z  Group
dead 0 0 -1 Default
No Name Type Description &
[ g 1 | Dead Load
2 |Live Load | Live Load (L) €
3 | Wind x Wind Load on Structure (W) Operation
4 | Wind y Wind Load on Structure (VW) Add Modify Delete
#*:
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Assign Pressure Loads

EEINE EICEE

View Structure Mode/Element Properties Boundary Load fl_‘Li Pressure Loads = ﬁ
Mode Element Boundary Mass
B}_ Hydrostatic Pressure

%Assign Plane Loads ~

. Hidd
Pressure Loads * Assign pressure load to slab -

e Ouosimoe Load Case: Live
o Case Narme Element type: Plate
L v .| Assign a-7 kN/m”2 load to 0.15 thick slab

R L et ey

i B
=-fg Raft [Hem=0]
Element Types ) N [l 0] [Elem=288: Type=Siab]
Flate /Plane Stress(Face) w P~ - T : E1-[Z] Propetties
2 e e = [T] Material - 1

Pressure on Plate e T % = i . Assign
Select
Select Plus
Unselect
Unselect All
Active
Active Plus

Selection : Mode () Element

Pressure Face : Face #1 A

Direction : Local z w

Vector : 0,00
Projection Yes Mo
Loads

(®) Uniform (" Linear

P1 uim*2
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l Structure MNode/Element Properti

H

Base
ictures -

F

Control
Data... =

= UCs - +H Dim

254 Grids ~
Named Plane

& Control Data...

o || story...

Building Generation...
-
Building Generation —

Start Node Number
Start Element Number : 104!

Building Generation
Mumber of Copies  :
Distance(Global Z):
Material Inc,

Column Section Inc. :
Beam Section Inc. :

Brace SectionInc. @

[¥]
o [=] [=] [=] o W
]
Al e kel (Fa kel (T s
3

Wall Thickness Inc. :

Operations
Madify Delete
‘ Copy  Dist.(m) Mat. Cal. Bean!
3 2 0 0 0
[Jcopy Mode Attributes
Copy Element Attributes

Copy Building Attributes

Meraing Tolerance

Close

Apply

L)

Building Generation

Make copies of the first floor

Select All except raft elements

Copy 3 times at 2m
Click Add
Click Apply

ES
s
%
e
EQ‘!
i
:
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Mesh Wall

DebhHCQ -

MNode/Element
Auto-mesh Planar Area i % Auto-mesh % Define Sub-Domain _ Hidd
| en
ﬁ Map-mesh £
Mesher % Define Domain
Method | Planar Elements -
| 594t0693 1803101902 2372102471 | AURO Mesh Planar Area
Type | Quadrilateral ¥ Method: Planar Elements T B aign
-, Nodes : 210
[|Mesh Inner Domain E | ement Ty pe : P I ate é---';;- Bements : 2 Select
Indude Interior Modes ::”: Ef:m :; Select Plus
. . .
@ate Olser Thickness: 0.2 m ) [2] Popates Unseect
& [x] Material : 1 Unselect All
[+] Indude Interior Lines B 11 :G_':d' At
@ auto Ouser Select All 0.2m thick elements o APl
B . T 3 rftg Inactive
Indude Boundary Connectivity M esh size 1 m 1 T 4:walr Active Al
B---E_T Thickness : .
Mesh Sze Domain: Wall e ™
@ Length () Div. m
Property :
Element Type Plate 5 | fons -

Material 1:Grade  ~ | |... - 1 :
Thickness 2:0.2000 ~ | ... By |1 I .

Damain

MName | wall - 0
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Structure

Type Structures ™

Data.. ™

25 Grids

@Nam:

_ﬁ Control Data...

- i o | | story.

T

Structure Base
Type
Structure Type
Structure Type
®3D () %-Z Plane ()¥-Z Plane

Mass Control Parameter
(@ Lumped Mass

|:| Consider Off-diagonal Masses

@ 3¢ Grids

)%=y Plane

[ considering Rotational Rigid Body Mode for Modal Participation Factor

O Consistent Mass

Convert Self-weight into Masses

(@ Convertto X, ¥, Z

O Convertto X, ¥

O Convert to Z

O Constraint RZ

Auto Generate Story Data

Generate story data

Unselected List

Lewvel

0.933333
1.86667
3.8

5.8

7.8

==

Indude Seismic Accidental Eccentricity :

Selected List
No  Mame Level Height
1 1F -1.775636... 2.8
4 2F 2.8 2
[ 3F 4.8 2
8 aF 0.8 2
10 Roof 8.8 W]

l:l 2% of Plan Dimension

[+] indude Wind Eccentricity : %, of Plan Dimension
Story Data 0K Cancel
Ground Level
P Im
Module N Story N Level Heigh Floor
" ule Name ory Name evel(m) eight{m) Diaphragm

P | Base Roof 8.80 0.00 | Do not consider

Base 4F 6.80 200 | Do not consider

Base 3F 480 200 | Do not consider

Base 2F 2.80 2.00 | Do not consider

Base 1F -0.00 2.80 | Do not consider
*

Convert Self weight into Masses
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WI n d Loa d X Add/Medify Wind Load Specification

Ll nimid =
WWind Load Code IBC2012(ASCE7-10) “
View Structure Mode/Element Properties Boundary Description : |
ﬁﬁ Wind Loads () Alternate Method (®) Directional Procedure
Add W. d L d "Eﬁ Seismic Loads EWind Load Parameters
In oa Basic Wind Speed : 85 i

Load > Static Loads > Lateral > Wind Loads > Click [Add] E T c  ~ Wﬁr
Load Case: Wind X Mean Roof Height : IS-B—Im
Wind Load Code: IBC 2012 S

EXpOSUreZ C Directional Factor : Kidx |U.85 |I{|::I3.I |D.85 |
X Direction Scale FaCtOr 1 (®) Rigid Structure () Flexible Structure
Accidental Eccentricity X Direction Positive R ———
Inspect Wind Load Profile 1

GustEffectFactor: Gx |0.85 |Gy |085 | |.

Nind Load Profile >

Component Select Profile Wind Eccentricity

@©xor O X-Dir. (W) . (@ Positive () Megative  (_) Mone

) y-Dir () Story Shear = =

O X &Y Dir O Overturning Moment Ir. {'I.“.I'}'] : I HVE - o ivE

() sRss

Story 1 Wind Load Direction Factor (Scale Factor)

Elev. Pressure

Hame H B
Roof 8.8 0.7660463 | 1.0 9.2 Dir. |1 ¥-Dir, a ZRot, 0O
4F 6.8 0.7660483 | 2.0 9.2
3F 48 0.7660463 | 2.0 9.2 . i i
2F 28 07660463 | 2.4 a2 Additional Wind Loads (Unit:kM,m)
G.L. 0.0 0.7660463 | 1.4 9.2

Story | Add-X | Add-Y | Add-RZ |~ | Add
e.L.
v
< >
0z 4 € 8 10 12 18
Wind Force W
File Mame: | C:\Users\a.martinez\Desktop\Slab and Wall Tubo‘
Make Wind Load Calc. Sheet Browse

I Wind Load Frofile. .. I QK Cancel Apply
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Wi n d Loa d Y Add/Maodify Wind Load Specification w0

Load Case Mame : wind y =
ind Load Code : IBC2012(ASCE7-10) > |
View Structure Mode/Element Properties Boundary EELLELTT I _|
ﬁﬁ Wind Loads () alternate Method (®) Directional Procedure
. Seismic Loads EWind Load Parameters
Ad d WI n d Loa d ‘Eﬁ Basic Wind Speed : 85 mile/h
Load > Static Loads > Lateral > Wind Loads > Click [Add] Exposure Category : c v
Mean Root Height a.0 m

Load Case: Wind Y
W'nd Load COde' IBC 2012 Topographic Effects

EXpOSUfGZ C Directional Factor :  Kdx |0.85 |kdy [085 |
Y Direction Scale Factor 1 @gestucure O Reblestuche

GustEffectFactor: Gx |085 |Gy |085 | |..

Accidental Eccentricity Y Direction Positive [JLoad Evaluation Using Force Coffcient
Inspect Wind Load Profile § 1

Wind Eccentricity

Component Select Profile

O %Dir ® Story Force XDir. (W) : () Positive ] Megative @ Maone

@ roir O story Shear v-Dir. (Wy):  (@Posiive  (OMegative  (J)None

O X &Y Dir O Overturning Moment

() sRss

- oi e 5 E =

:::"l:; Elev. Pressure Lcra:ed LO&{B’E'I "
Roof 28 08104219 | 1.0 2455 Dir. |0 Y -Dir . 1 ZRot. |0
4F 6.8 0.8104218 | 2.0 2456
3F 48 0784073 | 2.0 24.56 = - —
= o TEEEn o Additional Wind Loads (Unit:kM,m)
GL. 0.0 0.7660463 | 1.4 2456

Story | Add-X | Add-Y | Add-RZ | A Add
&.L.
W
€ >
o5 is as as 45
Wind Foree W

File Mame: | C:\Users\a.martinez\Desktop\slab and wall Tum|

Make Wind Load Calc. Sheet Browse ] _Cluse -
o] [ ] Wind Load Profile. .. QK Cancel Apply
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Response Spectrum Functions

Response Spectrum Functions

View Structure Spectrum Name Type Add
(©) static Loads IBC2012(ASCET-10) Norm Modify/Show
(-} Temp./Prestress () Construction Stage (':'I' Load Tables =
(':\) Moving Load ’3 Heat of Hydration
Close

Seismic Load

Load > Seismic > Response Spectrum Data > Response Spectrum Functions
Click Add

Click Design Spectrum Generate Design Spectrum X
Generate Design Spectrum: IBC2012(ASCE7-10) hesign Spectrum: | [BC2012(ASCE7-10) v
tdd/Modify/Show Response Spectrum Functions *
. R Design Spectral Response Acceleration
| IBC2012(ASCE7-10) | (®) Normalized Accel. () Acceleration (O velodity () Displacement Site Class (] e
Scaling Gravity Graph Options .
Import File et [5:806 Jmjsecna [ emis g scae Spectral Acceleration {Ss) 0.75 g
Damping Rati i ,
FEEQSS Sped{r;]\ Ualalie (O Maximum Value 0 g -mampmg = [1't-axis log scale Spectral Acceleration {5 1] 0.3 > 9

1| 00000 0.0600 Fa | 1.20000 Sds | 0.60000 q
2| 0.0600 0.1050 o.1sa 1
ST 01200 01500 1 Fv | 1.80000 sdi | 0.38000 g
2| o01s00 01500 ooues \
5| 02400 0.1500 7 0.103
5| 0.3000 0.1500 3 . Importance Factor (I} 1.0 ~
7{ 0.3600 01500 3 \ Response Modification Coef.
8| 04200 0.1500 5 o.oe R
9| 04800 0.1500 2 0 pea ™~ —

10| 05400 0.1500 s r— Long Tran. Period (TL) |:| (5ec)
11| 0.6000 0.1500 o-023 w—

12| 0.6600 01364 0. 008 —

13 07200 0.1250 0.01 1.01 2.01 2.01 4.01 5.01 &.01 Max. Period : l:l {SEC]

14| 07800 01154 | ¥ Period (sec)

Description | IBC2012: Site=D,5s=0.75,51=0.30,Fa=1.20,Fv=1.80,5ds=0.60,5d1=0.35,I=1.0,R=4.0 |
il | ok | cancel || apply | ok | Cancel
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Response Spectrum Load Cases

Response Spectrum Load Cases [ NN

Spectrum Load Case

Load Case Mame:

() static Loads ) L Direction : L h
(") Temp./Prestress () Construction Stage () Load Tables = [ Auto-Search Angle
(") Moving Load (") Heat of Hydration % Load Maor Ortho
Response Spectrum Data Excitation Angle : |g|:| *ideg
Seismic Load Scale Factor :
Load > Response Spectrum Data > period Modification Factor

Response Spectrum Load Cases

Type of Analysis

Loa d Ca se N ame: RX ® 29)'35“ :E’-‘WFSIE ) () Ritz Vectors Madal Combination Contral
Excitation Angle : 0 e Spectrum Functions

Eigen Vectors Function Mame {Damping Ratio)
Check : 1IBC2012 (AS CE7-10 ) e P [ Sturm Sequence Check [MliEC2012(AsCE7-10) (0.05)
Check: Accidental Eccentricity e S Te— =T

Click [Add] I S—
Load Cases Name : RY Remove Eigenvalue Analysis Data oK Cancel LoadCase Direction Scale
Excitation Angle : 90 > Click [Add] " o
Check: Accidental Eccentricity

Click [Eigenvalue Analysis control]
Number of Frequencies: 15 > Click [OK] EreE

Click [Close] A | | edly | | Do

| Eigenwvalue Analysis Contral...
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Boundary Condition

02y ATl BEoundary EELSEEET

. - ’ .
View Structure Mode/Element Properties Boundary Surface Spring Supports —
M :i: B@{] Boundary Group Mame
Define Paint | Surface Elastic Rigid General Default e
Supports Spring) Spring Link Link Link~

(®) Convert to Nodal Spring

Add Spring Supports g;::;fmg
Add Surface Springs

Element Type: Planar
Spring Type: Linear
Kx = Ky = 1,500 Kz = 15,000 kN/m~*3 e« res o Nt
Select Raft thickness 0.3 m s #Modulus of Subgrads Reartion

. Element Type
Click Appl
p p y o % p Planar ~ | Face #£1
|| . Base:Hoof
B Nl Width : 0 m
’F\H = .%- Beam : ¢ Assign
=4 4 ml =¥ oo 2 | Seleat Spring Type
|| | | s - fiig Slab [Hem-= Select Plus
) | B %%ﬂ[g[&i&; Unzelect T'!ﬂ:le LirIEar g
%h T H ﬁ [1] [Eer Unselect All .
- =11 =i =[] Properties et Meodulus of Subgrade Reaction :
™1 2-[T] Material - 1 L3
=4 q T acivepius | Mode Local Axis(if defined)
I - | Inactive
B Active Al Kx 1500 kMfm"3
o -
H Delete
5 : : 1500 ~
1 7 = Properties K‘!f' H"-UI'I'I 3
aji0z kz ¢ [15000  |koum~3

@---{v,_ Static Loads

e e [ SOy P R S
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Load combination

e bdela - Gen :

@ View Structure Mode/Element Properties Boundary Load Analysis
2 - -

Results

Generate Load Combo
Losd Results > Combinations > Concrete Design > Auto Generation
combnaton  galact Concrete and Design

. - Auto Generation
Design Code: ACI318-14

Load Combinations O X
General 1 Steel Da SRC Design I Cold Formed Steel Design I Footing Design ]
Load Combination List Load Cases and Factors
No Name | Active Type Description @ LoadCase Factor @
» 1|cLCB1 | Stren | Add 1.4(D) P | dead(ST) 1.4000

2|clCB2 |Stren |Add 1.2(D) + 1.6(L) #*
3|clLCB3 | Stren | Add 1.2(D) + 1.0wind x + 1.0(L)
4|clCB4  [Stren | Add 1.2(D) + 1.0wind y + 1.0(L)
5|clLCBS | Stren | Add 1.2(D) - 1.0wind x + 1.0(L)
6|cLCBE |Stren | Add 1.2(D} - 1.0wind y + 1.0(L)
7|cLCBT |Stren | Add 1.2(D) + 1.0(1.0)RX(RS}+RX(E
8|cLCB8 |Stren | Add 1.2(D) + 1.0(1.0RX(RS)}-RX(ES
9|cLCBY | Stren | Add 1.2(D) + 1.0(1.0)(RY(RSHRY(E

10| cLCBA10 | Stren | Add 1.2(D) + 1.0(1.0)RY(RS)-RY(E

11| cLCB11 | Stren | Add 1.2(D) - 1.0(1.0)(RX(RSHRX(ES

12| cLCB12 | Stren | Add 1.2(D) - 1.0(1.0)}(RX(RS)-RX(ES)

13| cLCB13 | Stren | Add 1.2(D) - 1.0(1.0}RY(RSHRY(E

14| cLCB14 | Stren | Add 1.2(D) - 1.0(1.0}RY(RS)-RY(ES

15| clCB15 |Stren | Add 0.90 + 1.0wind x

16| cLCB16 |Stren | Add 0.9D + 1.0wind y

17| cLCBAT |Stren | Add 0.90 - 1.0wind x

18| cLCB18 | Stren | Add 0.9D - 1.0wind y

19| clCB19 |Stren | Add 0.9(D) + 1.0{1.0}{RX(RS)+RX(E

20| cLCB20 | Stren | Add 0.9(D) + 1.0(1.0RX(RS)}-RX(ES

21]| cLCB21 | Stren | Add 0.9(D) + 1.0{1.0}RY{RS)#RY(E ~

< > v
Copy Import... I Auto Generation. .. i Spread Sheet Form
File Name: ‘ C:\WUsers\a,martinez\Desktop\Slab and Wall Tubunal\S\él Browse Make Load Combination Sheet Close

Option
® Add O Replace

Code Selection

Steel (® Concrete SRC
Cold Formed Steel Footing
Design Code :I ACI318-14 w

BSE|E Up of Response Spectrum Load Cases

Scale Up Factor : i
Factor Load Case Add
Modify
Delete
Wind Load Factor
(®) Strength-evel () Servicedevel

[Jconsider Lateral Soil Pressure Factor

Load Factor : _U.Q ~

Manipulation of Construction Stage Load Case

ST Only CS Only ST+CS

[ consider Orthogonal Effect
Set Load Cases for Orthogonal Effect...
100 : 30 Rule
SR55(Square-Root-of-Sum-of-Squares)

|E|Generate Additional Load Combinations
[ for spedial Seismic Load

[ for Vertical Seismic Forces

Factors for Seismic Design...

Will Execute Construction Stage Analysis

Consider Losses for Prestress Load Cases

- Define
1 Factors
oK Cancel
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Perform Analysis

Gen 2017 - [C\Usersy,

View Structure Mode/Element Properties Boundary Load Analysis Results

» 3 P F

Main P-Delta Buckling Eigenvalue Heat of Moving Nonlinear Construction Boundary Change
Control Data Hydration Load Stage Assignment

Performing Analysis... *

2 Please wait! FEA solver is running. ..

Stop Execution !

i

F'. 1Y
|

Message Window

MULLII-TRUNIAL JULULIUN OAJ DLEN GWMELLLIEL.
DISFLACEMENT /FORCE/STRESS OUIFUT FOR ECCENTIC MOMENT LOADING.
ACCIDENTAT, ECCENTEIC MOMENT ELEM. = 3440 OF 3440

----------------------------------------- SOLUTION TERMINATED
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... C:\Users\a.martinez\Desktop\5lab
TOTAL SOLUTION TIME..: 49.16 [SEC]
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Results: Deformations

Results

View Structure MNode/Element Properties Boundary Load Analysis

_ Hidden
% -‘EL Reactions ~ "ii Stresses ~ I-q Beam/Element ~ T{__;_ Plate Local Axis
[ Deformations - Fi Diagram ~ H— Local Direction..
Corrl;l;?gtion = Deformed Shape Displacement Participation Factor
— =
. . Displacement Contour
Deformations
Diplacement Contour a1 DISPLACEMENT
Load Cases/Combinations EESULTANT
|ST:Ii'u'E V||:| 2 =3
Step v £.42
2.31
2.20
Displacement Velodty =i .08
Acceleration M E i . ::
Absolute Acceleration :,g 1 -z
= 1.5%
Components “:" 1%
(DN oy oz :‘};_' 1.43
CORx ORy (ORz 2 1.3z
RW = LIVE
(D% iovz (_ID%Z
@ Dxvz » 2337
[Local (if defined) : 1179
Type of Display FILE: SLAE AND W~
Contour  [...] Deform  |... TTNTT=- m™m

[Jvalues [..] []Legend |
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Results: Axial Plate Forces

Gen :

DehbdHE A ¢

View Structure Mode/Element Properties Boundary Load Analysis Results
Flate Forces/Moments .
| - Reactions * ‘g Stresses ~
Load Cases/Combinations H Deformations - m Diagram ~
|ST: live V| [cee] [ij Forces = ;7L HY Results -
Step - 'i—-_ Truss Forces
Plate Force Options R £ Beam Forces/Moments CLATE FORCE
®) Local g Beam Diagrams FORCE-AbaM
- SMax
Qucs | Current Ucs N 'f.'r’ Plate Forces/Maoments
/| Print UCS Axis 1oz
a.aa
(®) Element Avg. Nodal :Eg : Eg
Avg. Modal Active Only :ig; - gg
—187.4a=
-Z27.13
Components —Z2E66._95%
-3aE_T=2
(O Fxx OFyy O Fxy —-346.48
D Frax D Fmin @ FMax
OMex OMyy O My SCALEFACTOR=
(Mmax () Mmin () MMax 5.0141E4+002
() waex Oivyy () ¥Max 3T: LIVE
) Wood Armer Moment ELEMENT
(O Fvector (O Mvector MLY : 3069
+| Positive +| Negative MIN : 3529
Veetor Seale Factor FILE: SLAB AND W
Length 1.000000 UNIT - Lt )
= : m
Thickness 2 :|
Type of Display

contour .. [Deform [
values [ Ellegend [
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View Structure

|P|ate Forces/Moments

Load Cases/Combinations

|ST: live V| |

Step St

Plate Force Options

Results: Moments Y

MNode/Element Properties
Reactions Deformations Qe Stresses

-?- Reactions -

g Stresses -
[ Deformations ~ }5§ Diagram ~

R f Forces -

g=) HY Results ~

(®) Local
(Qucs | current UCS ~
< Print UCS Axis

(®) Element () Avg. Modal
Avg. Modal Active Only

Components

OFec OFyy OFxy
D Friax O Frnin O FMax
Omox Omyy  Omxy
@ Mmax (:} Mmin O MMax
ID WX (:}I Vyy Cl VMax

) Wood Armer Moment
D Fvector ID Mvector
| Positive | Negative
Vector Scale Factor
Length 1.000000
Thickness 2 E
Type of Display

Mlcontour .. [#Deform ..
[values ] Fllegend [

Clanimate L..] [Jundeformed

F-

Truss Forces
F"! Beam Forces/Moments
Ly Beam Diagrams

f;; Plate Forces/Moments

FIATE FORCE
MOMENT-Max
34 .65
30.25
z5_8%
z1_45
17.a8
1z.87
8.27
=.87
a.ao
—4.32
-3.31
—-13.71
SCALEFACTOR=
5.0141E+002
3T: LIVE
ELEMENT
MR @ 8523
MIN = 2820

FILE: 5SLAE AND W~

THIT: EN*m/m



midas Gen

Results: Shear Forces

Gen :

View Structure Mode/Element Properties Boundary Load Analysis Results
: * I Eeam/Element -
|Piane—5tress,r'Piate Stresses w | Ehi -
q_-_-_ Truss Stresses
Load Cases/Combinations "ii Beam Stresses
|5T= live V| .| £,4 Beam Stresses Diagram FLI STS/ELT STR3
Step - "_ii Beam Stresses{Equivalent) ML¥-SHELRE TOFE
Stress Oplions '5: Plane-5tress/Plate Stresses 1353 .30
1z3E.30
O Local - 1113.83
@uUcs | CurrentUCs v | 530.839
SEET .88
[ Print UCS Axis J44.38
€21 .87
() Element (®) Avg. Nodal ;3: - EE
: EET _8%
[] avg. Modal Active Only 125 &=
E.84
) Top ) Bottom
(®) Both Sides Abs Max SCALEFACTOR=
Components S.0680E+002
Osigmxe Osigyy O Sigez ST: LIVE
O sigwy  Osigwvz O Sigxz EVE NODATL
O sigmax O sigmin O Sig-eff
(®) Max-Shear 2 2374
MIN : 3505
. FILE: SLAB AND W~
Type of Display UNIT: kM/m~2

Contour  |...] Deform  |...]
[values ] Legend ..
Janimate .| [Jundeformed
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Slab and wall load combinations

NehbHEA 3

MNode/Element

View Structure
ACI318-14 *| | |ssrcro
[5) RC Design ~ [, SRC Desi

£=F Meshed Design ~

Mu: Serviceability Load Combination Ty

Mo Slab/Wall Load Combinations...

Gen 2017 - [CA\Users\a.martin

Properties Load Results Pushowver

Boundary

L E AL

Slab/Wall Load Combination

» Select the load combinations for the slab/wall element design.

* Design > Design > Meshed Design > Slab/Wall Load
Combinations

e Select the 1t load combination in each column to consider
during the slab/wall design.

Meshed Slab/Wall Load Combinations ot
SlabMat Wall
Strength Serviceability Deflection{Cracked) Strength
2k ™ ®liceaz N Wik ~
|clCB2 |cLCB28 |cLCB23 |dcs2
[eLcas cLcezs |cicB29 eices
B4 [JeLcB30 |cLcB30 [|cLcB4
[eLcas etcest eicest eices
eLcas [eLce3z eLce3z cLces
eice? cLces3 |cicess eice?
eLces JeLcB34 eLce34 cLces
[eLces |cLcess |cice3s cLces
[JeLcB10 [JeLcB3s |eLcB3s [JeLcB10
eLcei1 |cice3? |dce37 eicei1
[JecB12 [JeLcB3s cLcB3s JeLcB12
|cicei13 |cLce3s |cicB3s |cicBi3
L CB14 cLCB40 LCB40 cLCB14
1 CE15 Y| [Cldceat ¥ [Cldces M 1l CR15 e
Description : | SERV (D)

Cancel
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Define Design Criteria for Rebar

Gen 2017 - [CA\Users\a.martin

BN =R
(G

View Structure Mode/Element Properties Boundary Load L E AL Results Pushowver

ACIZ18-14 SSRCTS
d | SpeC|fv rebar size
% RC Design -

* Enter the standard sizes of rebars used in the design of relnforcement

E: Meshed Design ~ Meshed Design Criteria for Rebars
for slab/wall elements.

Mu: Serviceability Load Combinatic IDEasicRebarForSIabMat |

Mu Slab/Wall Load Combinations. ®  Design > Design > Meshed Design o 50 e w
() Design Criteria for Rebars.. > Design Criteria for Rebar e D
* Check off [Basic Rebar for Slab] St -0r.2: [ &
* For Slab Design: For S Deson
. Rebar : |#4,#5 | Rebar...
Dir. 1:0.03 m, 0.03 m Spacng ;| @4,@6",@8",@12,815" || Spacina...
. Concrete Face to Center of Rebar{dT, dB)
Dir. 2 : 0.05 m, 0.05m pir.1: [003 | [0.03 |m  Din2: [0.05 | [0.09 | m
* For Wall Design  toes
ar Mat Design
s Face to Center Rebar 0.02m e | er..
" Spacng @ | @4,@8" || spacing...
Concrete Face to Center of Rebar{dT, dB)
Dir. 1: ELEI m Dir, 2: EI'EI m
Dir, 1 For Wall Design
Z Vertical Rebar : |#4;#5 | Rebar...
L'l Horizontal Rebar ~ : |#4;#5 | Rebar...
(I:?ip:-z) I— (Eﬁr-.rl) Spacing : | @e,@e” || spacing...
4B Concrete Face to Center of Rebar{dw) : 0.02 m
o) [l=—=—=I1 ¢f)
| —=—
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Slab/Wall Rebar Checking Data

NehbHEA 3

View Structure Mode/Element Properties Boundary Load

Gen 2017 - [CA\Users\a.martin

Analysis  Results  Pushover
ACI318-14 -] | [ssrcrs . ]
G RC Design - & srcoe Specify rebar size
£=F Meshed Design ~ ¢ SeIeCt a” Slabs from tree menu

Mus Serviceability Load CombinationT ®  Layer Top Dir 1
Mi: Slab/Wall Load Combinations.. o  Add rebar 1: #3 @ 100mm
@ Design Criteria for Rebars... ° .
@ Slab/Wall Rebars for Checking... Add rebar 2 #3
* Add/Replace

Slab/Wall Rebars for Checking

Member Type
@ slabmat (O wal Type Name : slabs
EIJ'nent List: | 177to510 694to1270 1420to1753 1989t02322 2558t02891
Cir.2
Slab/Mat
MNarme
(® TopDir.1 (JBot.Dir.1 ()TopDir.2 () Bot.Dirfp
Dir.1
2
Basic Rebar NONE @ | 0.000000 1
1
Add Rebar 1 =3 “ | @ |100.000000 -~ . o
(Dir2) | [=——1 (Cir1)
Add Rebar 2 #3 w N e
—_— or2) [IE=—=—=—=l1 i1y
Cover to Bebar Center!: I 11,115 I m I




midas Gen

Slab/Wall Rebar Checking Data

a =2 la = Gen 2017 - [C\Users\a.martin

View Structure Node/Element Properties Boundary Load Analysis Results Pushowver
ACI318-14 -| | |ssrcre . .
ify rebar siz
G} RC Design - [, SRC Des Specify rebar size
£F Meshed Design - * Select all 0.2m walls from tree menu

Mus Serviceability Load CombinationT ®  Layer Top Dir 1
Mz Slab/Wall Load Combinations... e Vertical 1: #3 @ 100mm
@ Design Criteria for Rebars... ° H .
orizontal 2: #3 @ 100mm
@ Slab/Wall Rebars for Checking... @
* Add/Replace

Slab/Wall Rebars for Checking

Member Type
(O slabmat @ wal Type Name ; walls
Hementlist: | 3041t03340
| SlabMat
Mame
Layer
Top-Dir. 1 Bot.Dir.1 Top-Dir, 2 Bot.Dir.2
Basic Rebar NOMNE @ | 0.000000
Add Rebar 1 #4 @ | 4.000000
add Rebar 2 MOME
Ciower ko Rebar Cenber 0.03 M
= —
wall
Vertical #3 w | @ | 100.000000 s~
Horizontal #3 ~| @ |100.000000 -
dw: [0.02 m
£ >

Add/Replace Delete Close
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Slab Flexural Design

View

DEehbdHEQ ¢

Structure

MNode/Element

Design
|Slab Flexural Design w
Load Cases/Combinations
AL COMBINATION v| ]

Flexural Design

() Element (®) Avg. Nodal
(@ Eement (Width 1
) Top (_JBottom (@) Both
(® Dir. 1 _Jpir. 2
Type of Display
Contour  |...] Legend ||
[Jvalues ]
[] one-way Flexural Design

Element Edge

Baoth Left Right
() Rebar
(Jas_req {m~2jm)
{_JRho_req

xfd

@ Resistance Ratio
i) Wood Armer Moment

Gen 2017 - [CA\Users\a.martin

Properties Boundary Load Analysis Results Pushowver Design

F=t Meshed Design 'l |

Mu: Serviceability Load Combination Type...
ML Slab/Wall Load Combinations...
@ Design Criteria for Rebars...

Run Design

@ Slab/Wall Rebars for Checking...

Serviceability Parameters...

Select Avg. Nodal
Dir. 1

Resistance Ratio : The ratio of the design moment to the moment
resistance when the designed rebar spacing is applied.

L=t Slab Flexural Design...

TP T T T T r T

SLAER DESIGH
R ]
o.8=
o._.7T=
o.68632
.54
o.45
ao._.26
o ._ =7
a._18
aO._ o5
O _ OO

Position:

Top & Bot
Smoothing:
Element (Element)
Component:

Direction 1
Besistance Ratio
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Procedure For practical design, smooth moment distributions are preferred. By selecting the smoothing option, the

program can consider the smooth moment in slab design.

[Smoothing]
Design > Meshed Slab/Wall Design > (+ Element " Awvg. Nodal
Slab Flexural Design
W Flexural Checking Element: Design results are displayed using the internal forces calculated at each node of elements.

{no smoothing)
Avg. Modal: Design results are displayed using the average internal nedal forces of the contiguous elements

 Element " Width | sharing the common nodes,

* Element " Avg, Nodal

" Top (" Bottom (% Both
o Element 'Wiu:ll:hl -

% Dir. 1 " Dir. 2
Element: Design results are produced for moments at each node of slab elements. {(no smoothing)
Speirling Width: Design result of slab elements at each node is produced using the average of the bending moments of
¥ Contour ...| ¥ Legend ...| ] ) ) )
the contiguous slab elements with the specified width.
™ values ..
wra] | et _mmige] | et e | ]
[Example) Design force for Node. EN21 A
Width thine : In one plate element, 4 internal forces exist. For the element E2, ;
|_ ht:‘ma ing : wthod member forces exist at the node EN21, EN22, EN23 and EN24. e | ks od | B | lne
welg average metho Following equations show how the smoothing option works for s . o
i~ z —i~ - -i the node EN21. (Assume that rebar direction is selected as Angle 2 == [F= 55 | [ 5] | oo
| l for Width smoothing direction.) . - Mt
]
I I ! Eraz| ) g Em &1 EMIZ| FHE]
."l.‘ . I. M;!+ r_'.‘
UE Ja [1] ElemEnt + E|EI"I‘IEI‘It: EN21 ~ trﬂﬂ Tl ru|4:| |-u|-|4 "HI-I'l‘g |'u|m |
welghted average for v2° = (2) Avg. Nodal +Element: (EN12+EN21+EN33+EN44)/4 L T Im 1
T 7 A ; 3) Element + Width 2m (dir. 1): {{EN21+ENS2)* 1m/2+[ENZ1+EN10L)* 1m/2+(EN21ENTZ)* Lm/2+(EN21+EN14)* 1im/2
Gl+vD)xal 2+ (ui+vd)xbi2 (3) ( ] {ENZL+ENT2)* L/ 2+{EN21+EML1}* L2+ [EN21+EMEZ)* Lm/2+[EN21+EN24)*1m/2
ath +{ENZ1+ENEZ)* 1/ 2+(ENZ1+ENZ1)* 1/ 2+{ENZL+EN133)* 1m/2+{ ENZ1EN144)* 1m/2
+{ENZ1+EN113)* 1m/2+(EN21+EN1Z1)* 1my 2+{ENZ L+EN23)* 1m/ 2+{ENZ1+EN154) " 1m/2
+{ENZ1+EN22)* 1/ 2+(ENZ1+EN151)* 1m/ 2+(ENZ1+EN43)* 1m/ 2+{ENZ 1+ENS4)* 1m/Z
+{ENZ1+ENAT)"1m/2+{EN21+EMEL)* Lm/2+{EN21+EN143)* 1m/2+{ENZ1+EN154)* 1m/2} [[1m*24)
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Slab Flexural Design

Procedure Design Strength > Required Strength

[Design strength of

flexural member]

1. Design Strength

&(Nominal Strength) > U

OFlexural strength of meshed slab is calculated based on the doubly reinforced beam design method.

Doubly Reinforced:

M, =4"f(d-d)

My, =(4,—4,)f,d 2) where, a= 0.857:6

OM, = DM, — M) =®[4," f,(d—d)+(4, -4, f,(d - %;.

-
b Es —
- - - -
T - g 3 m— 3 >
Lo -As - |- 7: ----- 35 -
L}
| -
4]
A
tleoee| —_——

Cross Section Strain Sirength
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Slab Flexural Design
Design Strength = Required Strength

[Design strength of . . .
‘Nomi 1 r
flexural member] (Nominal Strength) 2

2.Strength reduction factor

Strength reduction factor needs to be calculated based on the tensile strain in extreme tension steel.

t T\¢= 0.75 + (& - 0.002)(50)
0.90

Spiral -

n?s -

¢ = 0.65 + (g,-0.002)(250/3)

0.65 |
Compression - Tension
W"l"'-’"ﬂﬂ—'—;-ﬂ--ﬁ |, Transition | _controlled
| g=0002 £= 0.005
c c
= 0.600 = 0.375
d, d,

Interpolation on ¢/d,: Spiral ¢ = 0.75+0.15[(1/e/d,)- (5/3)]
Other ¢ = 0.65+0.25[(1/c/d,)- (5/3)]

ig. R9.3.2—Variation of § with net tensile strain in extreme
tension steel, g, and c/dy for Grade 60 reinforcement and
[for presiressing steel.

’ Strength reduction factor is uniformly applied as 0.9 in midas Gen.
___________________________________________________________________________________________________________]
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Slab Flexural Design

[Design strength of
flexural member]

3. Minimum reinforcement of flexural members

A, . =0.0025h for f, =40ksi or 50ksi
A, i =0.0018bh  for f, =60ksi

e 0.0018:x60000 Bh for f, >60ksi
f‘[: ’
’ 0.0018:= 60000
‘Abnve limitation is applied in midas Gen. If fy > 60ksi, As,min is the smaller of 0.0014 and +bh .

4. Maximum reinforcement of flexural members

B.10.3 — General principles and requirements

B.10.3.3 — For flexural members and members
subject to combined flexure and compressive axial
load where #P, is less than the smaller of 0.10f; A

and @Py, the ratio of reinforcement, p, provided shaﬁ
not exceed 0.75 of the ratio p, that would produce
balanced strain conditions for the section under flexure
without axial load. For members with compression rein-
forcement, the portion of o, equalized by compression
reinforcement need not be reduced by the 0.75 factor,

‘In midas Gen, maximum rebar ratio is limited as 75% of balanced rebar ratio as per Appendix B10.3.3.

5. Minimum Spacing Limit
Rebar spacing shall not be less than the smaller of “3*slab thickness” and 18in.
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Slab Flexural Design

[Wood Armer Moment]

6. Required Moment Strength calculated from Wood Armer moment

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

- Mxx

- myy

- mx]r

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

R ¥, ¥: local axis of plate element
\ 2 1, 2: reinforcement direction
\ a: angle between local x-direction and reinforcement direction 1
\ @ angle between reinforcement direction 1 and reinforcement
\ direction 2

Firstly, internal forces (mx, myy and mxy) are transformed into the a-b coordinate system.

Mo + My My — M,
p. xx— Myy ;
= = cos 2a + m,,. sin 2a

s — 2
m,,+m m,,—m
¥¥ xx V¥ :
my, = - cos 2@ — m,,, 5in 2a
2 2 ¥
My — My
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Slab Flexural Design

Procedure

[Wood Armer Moment]

Then, Wood-Armer moments are calculated as follows:

[Bottom Rebar]
Mgy = my cot @
Mygq = m, — 2m,y, cot @ + mycot’ @ + ———
uidl o ab €Ot @ b P sing

my ' |m,ﬂ, =y tﬂlfpl

Mudz = sinfp | sing |
When m,4,<0 and m, 4,>0,
Mygy = 0
. myt|(mg,- mycot@)?/(my — 2mg,cotp + mycot® )|
Trudz ~ T sintg )
When m,4,>0 and m,, 4,0,

My — My cot@)?
Myqq = max {0,mg — 2mgy coty ‘|‘mbﬂ'ﬂtz¢’ t IE = - ) |

My |
Mygz =0
When m,4,<0 and m,,4,<0,
Myg1 =0
Myg2 =0

[Top Rebar]
Mgy, — my cot @
M'ygy = Mg — 2Mgy Ot @ +mycot’p - ‘%
, my Mgy — My, cot ql‘
Mydy = = = .
w2 sintg sing
When m',3,>0 and m’,,4,<0,
mr'.dl =0

my — |(mgy — mycot@)®/(my — 2m gy cot + mycot )|

m 42 = min {0, prec

Whenm', 4,<0 and m', 4,>0,

. (my, — mycote)”
m', 44 = min {0,m, = 2m_, cot @ + m,cot’e - I S

m b
m'y gy =0

When m',;,>0 and m’,, 4,0,

m'.-dl =0

min 2=U
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Slab Serviceability Check

(N "
View Structure

|Slab Serviceability Checking e |

Load Combinations

| ALL COMBINATION v [
Element Avg. Modal
Element width | 1 i
Top Bottom Both
bir. 1 Dir, 2

Type of Display

Contour |, Legend .|
[ values o]
Deflection

(®) Uncracked
Creep (Phi:

(i value

& =

MNode/Element

Properties

Run Check

Check UnCracked
Creep Phi: 3

Boundary Load

L EAL Results

Gen 2017 - [CA\Users\a.martin

Pushowver

£=F Meshed Design = |

M Serviceability Load Combination Typ
M Slab/Wall Load Combinations...

@ Dresign Criteria for Rebars...

@ Slab/Wall Rebars for Checking...

SLAR SEEV.CHECKING

-0.24
—-0.2&

-0.28

@ Serviceability Parameters..,

£=} Slab Flexural Design...

£=} slab Flexural Checking...
Slab Shear Checking...

I~1 Slab Serviceability Checking...

—-0.25
-0.31
—-0.33
-0.33
—-0.37
-0.3%

—0.21
. _u-gz
—0.43

Poaition:
Top & Bot

Smoocthing:
Flamarnt {Rarer Wada1d

TABLE 9.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

Type of member

Deflection to be considered

Deflection limitation

Flat roofs not supporting or attached to nonstructural elements

likely to be damaged by large deflections Immediate deflection due to live load L €180

Floors not supporting or attached to nonstructural elements ; . :

likely to be damaged by large deflections Immediate deflection due to live load L £/360
Roof or floor construction supporting or attached to nonstructural | That part of the total deflection occurring after attachment 1a80%
elements likely to be damaged by large deflections of nonstructural elements (sum of the long-term :

Roof or floor construction supporting or attached to nonstructural | deflection due to all sustained loads and the immediate 21240

elements not likely to be damaged by large deflections

deflection due to any additional live load)

“Limit not intended to safeguard against Fonding. Ponding should be checked by suitable calculations of deflection, _including added deflections due to pondad
lects of all sustained loads, camber, construction tolerances, and reliability of provisions for

tLong-term deflection shall be determined in accordance with 9.5.2.5 or 0.5.4.2, but may be reduced by amount of deflection calculated to occur before attachment]

water, and considering long-term e

of nonstructural elements. This amount shall be determined on basis of accepted engineering data relating to ime-deflection characteristics of members similar to

those being considered.

rainage.

*Limit may be exceeded if adequate measures are taken to prevent damage to supported or attached elements.

SLimit shall not be greater than tolerance provided for nonstructural elements. Limit may be exceeded if camber is provided so that total deflection minus camber|

does not exceed limit.
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Slab Shear Checking

BN G ECE

View Structure Mode/Element Properties Boundary Load L E AL Results Pushowver

Gen 2017 - [CA\Users\a.martin

Design

Slab Shear Chedking wil Run CheCk

Check on Punching Shear Check
Slab Shear Checking Produce the two-way shear (punching shear) check

Load Combinations

ALL COMBINATION v
results at the supports of slab elements or at concentrated loads and the one
~*| Punching Shear Ched: . .
JE— way shear check results along the user-defined Shear Check Lines
(JFEM
Ava. by Segment _d SLRE SHERR CHECKING
Avg. by Side ‘gﬁ 0.1%
Type of Display 3% 015
Contour  |..] [«]Legend < % : £ E:iz
[ ]values e 5 i o.10
N CH - 0_08
Punch F Aswvu il g 5 . o.07
| I = ; & i ;E 0.0s
[ ] one-Way Shear Chedk {1 2 § = E= T 3222
Element Edge Wi S : E'"' _Eg +H o.oo
Both Left Right T wiRsdic i =11 ] Force
e ARE: A s i
| b I " h-.'a ¥ 5_2‘-: =
Design Result willl 2 £ H%’
Apply Close ' ;_:
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Slab Shear Checking

®&Vn > Vu Where, Vc - nominal shear strength provided by concrete
[Shear strength] - Vs - nominal shear strength provided by shear reinforcement
[Punching Shear Check(By CODE])] Yn=Vec+ Vs .Shear strength reduction factor is applied as 0.75.

1. Shear strength of Concrete, Vc
[ 4

cI:[:+ E}i o
7, = min @[m ";:d]ﬁ, T

a

LXVNI

.

where, [B: Ratio of the maximum to the minimum dimension of a column or wall
b, Critical perimeter
a,. 40(Interior column), 30(Edge column), 20(Corner column)

A2 1.0 (normal weight concrete)

. ;
4 —Critical section
VA, 11.11.1.2)
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Slab Shear Checking

[Punching Shear Check(By CODE)]

Punching shear perimeter for calculating concrete shear strength

In this method, the program takes the axial force in the column supporting the slab as the shear force (V,).
The basic control perimeter is taken at a distance d/2 from the column face (as shown in the diagram below).

j2

S A SO .

i | :

~ZRE7)

} 71 A Lae ! \

| i ‘,.-"Jr ' !

e e H l % !
\\_______.v"',

Interior Column Edge Column Edge Column Circular Column

Maximum Shear Strength by Concrete (ACI318-11 11.1.3.1)

V. <6y [, bd

n

V. <20

[

b.d

‘ In midas Gen, the above limitation is applied when slab thickness is larger than 200mm.
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Slab Shear Checking

2. Shear strength of reinforcement, Vs

_Afd

&

v

-1

V.-s,mirn =4 f—;;: E)wd
Shear rebar spacing limit

§=0.5d

0.75d =6 J{..f
§< fﬂr Vu ‘;ﬂ’ f::‘.i:
0.50d forv, = 6¢A, fj;k

g=2d
Minimum Shear Rebar Area
S <V, <,
Ay min = 0754 far % but shall not be less than (505,5)/ 1,

In midas Gen, required rebar area is calculated by “¥Vs = Va- V¢”.
Shear rebar spacing limit and minimum shear rebar area are not applied.
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Slab Shear Checking

Procedure

[Punching Shear Check(By CODE)]

3. Required Shear Strength, Vu

Unbalanced moment between a slab and column by flexure
Ve =U=75)

Unbalanced moment between a slab and column by eccentricity of shear

B !
SRR

Factored shear stress
v, y.Myc; D| c___lA
v =+t — 1
f(4B) A J
] e cp+d
ooV rMeg C
fiem — -
4, J,
c+d
- C
{b) Edge column
Assumed distribution of shear stress.

Case A. Exterior column

L]

e

?'"M.u(_.-

ﬂ

Case B. Interior column

Case D. Conner column

L

o |
a il

¥
1
—~

Fa

::‘“ﬂ-'flc__ #

ho=catadf2
i,
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Slab Shear Checking

[Punching Shear Check(By FEM)]

In these methods (The FEM Method), the Shear force along the critical section is taken and divided by the effective depth to calculate shear stress.
Therefore there is no need to calculate B (Beta), to consider moment transferred to the column.

(There are 4 plate elements intersecting at nodes. The nodes are marked by nomenclature of Grid Lines. As the center node is denoted by B2 , B on x-Axis and
2 on Y-Axis)

When slab is defined as the plate element, the program calculated stresses only at the nodes, in the analysis. So we have the stresses at B1, B2, C2 etc. (see
the figure above) are calculated by the program.

Case 1 - To calculate stresses at the critical section that is ul in the given figure, for example we take the point P in the figure which lies in a straight line. The
stress at B1 and B2 are known. The values at these nodes are interpolated linearly to find the stress at point P .

Case 2- Now if the point lies in the curve such as the point Q, then the software will divide the curve into 6 parts. At each point such as Q a tangent which
intersects B1-B2 and C2-B2.The value of stresses at T and V are determined by linear interpolation of stresses which are known at for T (at B1 and B2) and for
W [at C2 and B2). After knowing stresses at T and V the stress at Q is determined by linear interpolation of stresses at T and V.
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Procedure

[Punching Shear Check(By FEM]]

Slab Shear Checking

(Method 1: Average by elements.)

In this method the stresses at all the critical points is determined. The critical points divide the critical section
into segments. The average value for all these segments is determined by dividing the stresses at the two ends
of the segment by 2. After determining the average value for each segment, the maximum average value
from all of the segments is reparted as the Stress value for the critical Section.
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a,b are stresses at the segment ends.
Average value for the segment will be (a+h)/2, and such average value for each segment is determined.
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Procedure

[Punching Shear Check(By FEM])]

Slab Shear Checking

(Method 2: Average by Side)

In this method stresses at all critical points is determined and then average stress value is calculated by weighted
mean.

To calculate weighted mean , For example we have 4 critical points a, b, c, d.

1
7 -
15 _,"'HF v
Stiess 12
e it - Stress at critical points: For example at 'a’ its 9
9 |~ - Average of the segment: For example in ‘a’ and 'b’ its
(15+9)/2=12
- Distance Between the critical points: For example
between ‘a’ and ‘b’ its 8
- . o —— - Final Stress = (12 * 8+ 17 * 10 + 15 * 6)/ (8+10+6), which
) is the weighted average.
Distance
We divide the Critical section into 4 sides as shown in figure. J

The weighted mean value for each side is determined and then
the maximum value out of the 4 sides A, B, C, D is reported as
the stress value.
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Wall Design
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Wall Design

Wall Design

Wall design forces and tension reinforcements are obtained in an element subject to in-plane orthogonal stress.

The tension reinforcement in an element subject to in-plane orthogonal stresses Oggy, Ogg, @Nd Tea,, Can be calculated as shown below.
Compressive stresses should be taken as positive, with Ogg, > Og4,, @nd the direction of reinforcement should coincide with the x and y axes.

fiax = px fa @nd fiay = py fig

where, px and py are the geometric reinforcement ratios, along the x and y axes respectively.

In locations where Oggy, IS tensile or Oggy - Oggy = Tggy, reinforcementis required. The optimum reinforcement, indicated by superscript ', and
related concrete stress are determined by:

For opax = fEl:Ir_-p|

fax= | Teawy | — Oa
fu;,-= | T ey |- Tegy
Ted = 2| reay|

For orax > |mEaxy|

=0
2
v _  Bduy -
fey= o Okay
Edx
B 1 TEdxy |2
Gm_O_Eml: "'{_J }
Oax

Wall design using wall element is also supported in midas Gen.
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Wall Design

Minimum reinforcement for vertical and horizontal rebar is considered in accordance to ACI318-11, 14.3.2 and 14.3.3. Maximum ratio of of vertical
reinforcement are applied as “0.04” and it can be modified in Design > Concrete Design Parameter > Limiting Maximum rebar Ratio.

[Minimum ratio of vertical reinforcement area] [Maximum ratio of vertical reinforcement area]

14.3.2 — Minimum ratio of vertical reinforcement area 0.04
to gross concrete area, gy, shall be:

(a) 0.0012 for deformed bars not larger than No. 5

: ; Design Code : ACI318-11
with f, not less than 60,000 psi; or

Aebar Ratio
(b) 0.0015 for other deformed bars; or Shear Wall Design (Rhow) : 0,04
: : Column Design (Rhoc) ¢ 003
(c) 0.0012 for welded wire reinforcement not larger Brace Design (Rhor) : 0.03

than W31 or D31.

OK | [ Cancel |

[Minimum ratio of horizontal reinforcement area]

14.3.3 — Minimum ratio of horizontal reinforcement
area to gross concrete area, p,, shall be:

(a) 0.0020 for deformed bars not larger than No. 5
with £y, not less than 60,000 psi; or

(b) 0.0025 for other deformed bars; or

(c) 0.0020 for welded wire reinforcement not larger
than W31 or D31.






