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(Computer Based Structural Analysis and Design)

Chapter -1
Introduction

STAAD Pro is finite element based software generally used for structural analysis and design. STAAD

Pro stands for “Structural Analysis and Design “and is very user friendly and powerful software that

Founder of Research Engineers and Net Guru, lated his ideas into reality and created

the first version of the STAAD-III. STAAD f

ilt for DOS operating system and there

s own graphical environment.
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Chapter -2
Geometry of the Structure

Geometry of the structure is an important part for the structural analysis and design in STAAD

Pro.Depending on the variation in the geometry the structural stiffness will also change and inaccurate

geometry may not produce correct stiffness matrix and subsequently after analysi Jreactions (i.e.
shear force, bending moments etc.) may be inaccurate.

Steps to be followed:
I.  Opening a New File:
Click on the STAAD-Pro icon in the desk top. After |

STAAD.Pro Vi (SELECTzeries

& File_Help
= Recent Files ==
B New Project i ‘StructureX {"C:\Users\user\Desktop\datal
5 Structure_bus stand [ Fie Name:
[CIPar
i REVISED KMC LIFT LOBY [ Stucture T
BT Locaton
i REVISED KMC LIFT LOBY
CA\Users\use\Deskiop \data
i final ift loby el
5 Structurel A SPAGE structurs, which s a three dmensional framed structurs with loads appied in
& Hop St ¢ License Configuration Lt Lt R
@[] Advanced Analysis Engne. @} (7] indian Design Codes: @[] Middie East @ Inch %) Decimeter ~ Pound ~ Newton
@ [7] US Design Codes (Standard) @[] Asian Design Codes: (] @ Foot ® Meter KioPound DecaNewton
@[] us Speciaized Design Codes. @[] 1apanese Design Codes. @[] Nuciear Ded @ Milimeter Kiometer Kilogram ® KioNewton
@ [T Boish Design Codes (Standard) 4 [ Eurocodes. @0 sanD.be ® Cortineter Metrc Ton MegaNewton
o0 ] Design Codes
& B o e e 8 ] Euwo-zone - Northem Design Codes
o0 [ 1=} Codes
o =
06 4PR 2017 11:00:00
Get a ltle insight into what OpenSTAAD can do fiom you with this posting on YouTube that showcases some of the capabilties of
¥ OpensTARD in macos in STAAD Pro or extemally in your office applications such as Excel
STAAD Adv

S Ay T [y IOIPM
R LY

Figl: Initial Starting Window

CIC n the new project under project task bar. A “new “wizard will seen. Click on the space
option and give a file name and create location where you want to save the file. Select the length
unit and force unit which you want to give. In the license configuration bar specific design code
must be clicked. After completing all the task click on the next and finish option simultaneously.

Whole structure wizard will be appearing. Click on the close of snap node/ beam.

Prepared by: JSA Doc No.- JSA/studymaterial/aliah/2020 Date of first Issue: 15.05.20




(Computer Based Structural Analysis and Design)

After closing the snap node/beam, in the right side node wizard will appear.

I1. Coordinates :

loooaaaaecss v ook @\Qe@xaaaazraa
AGGORCORB A& 4GH * A

method; we can create all the points by t there are another option is available, that is

transitional repeat. Different availah

Transilational repeat

cursor

Few mo available in the STAAD window.
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STAAD.Pro Vi (SELECTseries 4) - -

File Edit View Tools Select Geometry Commands Analyze Mode Window Help
BEEERLe X2t g iil> SR 8enED [Dagra mpy A |[Bges|nw F8|v | |asum
PPEEFAOc s Poo & [Ha@aaaeauarsael e
ALBBRSOE dxded e avrassl Jamm[ HE]
B
LI Postprocessing| Concrete Design| Foundation Design| RAM Connection | Bridge Deck| Advanced Slab Design Earthquake

[&] Structure T - Whole Structure [= @[] | & structure T - Nodes o [=[=
X Y z

Hode

m
0.000 0.000
0.000 0.000

| & Soid | a0 surt [lp\ate[ | Beam

O3 Structure T- Beams = |[@ ][

Bmm‘ Hode A ‘ Hode B ‘Pmpeﬂyﬂem.‘

= Parame.

I

[ 14 vesign | U nayaisrine | & ceneral | F Geomelry i Seup

| 2] compos

Giobal Direction No of Steps: 1

:
en Base
age
© i
‘[éx @x Or 0z Defaut Step Spacing: 4 G an o
El —— ’
Input st k-1
s 1PN

hncd|| neSHHFE| s +589 " EEIR -7

) i
* )

after that select the transitional
on which are required for the desired

ault step stepping, No. of steps and click
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& STAAD.Pro Vi (SELECTseties 41 B
File Edit View Tools Sclect Geometry Commands Anahze Mode Window Help

ASEER iR X2tCtg BN (SR RenER |0l mek 8 E | [BERA| [N |EB| ¥ ||@wE |
POPOFIe -+t ook [Bla@eraanarsQe — el

o . Insert Nodes into Beam 27 ==
AAnBROE|ss840E 2 eayPaBs_Janm
Beam length =6m
B ‘ oK
= Cancel
o JTESNTNY Postprocessing oncrete Design| Foundation Design| RAM Connection| Bridge Deck| Ad 1901 2 =
Help
; 2|5 [#) Structure T - Whole Structure New Insetion Pairt Insettion Poiris: ===
@l & — Remove z o
SHEY = Detarce: 3 m
=l 500 0000
2 . 7 Proporon: 05 600400
B2 ) 0
|8 L Add New Paint 500 4000
800 -4.000
e A Wi Poit )
[ S — ) 600 -8.000°
E n= 2 ‘Add n Points 600 -8.000
o L
s o s
oz — = ] 0,000
b | —| =
= “
==
Rl % & & structure T - Beams. o |[&@]=
z| z
kg B beam| toden | Mode | property Rem
= i
= j‘ - 18 16 25
=[E|= ER is
= 20 i 15
. E E 21 21 17
[ ] 4t E 22 L 12 L
(= Il ] 3 18 |
bl e i |
= 2% 3 7 |
5 g 3 17 s
2| E EAS R
£ B it
g |5 =
node s

B

I1l.  Supports:

v" Go to the general option i bar) after that click on supports. Support
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B S0 18 T § st e 1 3

rerdy Commenes Analoe Vo Vindow Hep e it Yo Toos Sexe Gooreyy Conmacs A Mode Wreor Hip
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T I
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: R =
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:
Bl Caewpn ‘? é Rl Desater
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& STAAD Pro Vi (SELECTseries 4 - J
File Edit View Tools Select Geometry Commands Analyze Mode Window Help

AFMMBRRX2 i BN [gReengh |0ag-sr e KA [paer N v 6| E x|
LT Y R e I EE R T sy e— L
ABRBBRIOE||Ki 4B e nP@90t. Jm B BEE

Concrete Design| Foundation Design| RAM Connection| Bridge Deck| Advanced Slab Design Earthquake
[ Structure T - Whole Structure [= @& | & structure T- PipeSupports | = || @ [ 82 ]
Ty Si
a i] 5 £
STAAD.Pro V8i (SELECTseries 4) —— :
i Supports - Whole Structure =
1]
4 The Assignment method you have chosen is Assign to Selected Nodes. Ref  Desorption
A% Do you wont to proceed?

St MNosupport

X
R TE

Eit | [ Ceste | [ Dekle

Assignmert Method
(@) Assign To Selected Nodes
Assign To View
Use Cursor To Assign
() Assign To Edit List

Tnput Units: kN-m

& V
S 0T s
B0 A’/ oy

REHHFR|| §+%%9 " SRER 7

&l | m
[ & Design | 10 Anatysis/print I f General = Geometry | # Setup

[ B veteria | - Loag & Detiriion | B Support 2 spec | 14 property

L7}

i

For Help, press FL Modeling Mo

Fig6: Support Specification and Assigning of Support (B)
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IV.  Material Properties:
After completing the whole frame suitable sizes of all the columns and beams etc. shall be provided.
For beams of a 2-3 story RCC framed structure generally 250x350, 250x400mm or 250x450 mm sizes are

adopted. Material shall be selected as concrete.

STAADP .
File Edit View Tools Select Geometry Commands Analyze Mode Window Help

BEdEn e X2t i) @R een &R0l a8 A |[Baer A EB|v 6|8 E 5|
===

OPDDDDD S S P oopety + SARARTaPr e

AGHEROE | |o|[[Fo T |
e S
O fro
—]| Trapezoidal
Modeling E Pl
Tapered | f—2zD0—
o & [@swcwer wnacd| | E 2otk
E1RS B ssan Prfie Yo: 04
I E—
=|s o4
R »
El5
El &
w2 V] Material
s|E
8l

s Highight Assigned Geometry

2
g

n [ Vaves.. ] [Section Database | [ Define.. |
o [ etoids. ) [ Ticknes. ] [_ssrTe.
H e

= Assion To Selected Beams © Use Cursor To Assign
B © Asson To Edt it © ssion To View

G| ne NN L ¢ +88T " ERERSF|]

*)

Modeling Mo Tnput Units: k-
O Q%I

242PM

4/10/2017

e Members

V. Moment Release:
e connection suitable moments (My, Mz) shall be
sion to be released at that time Mx shall be released. This

When it is required

released at both the (
situation may o¢¢ ndary beam is connected with a main beam and the connection is

simply-su
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File Edit View Tools Select Geometry Commands Analyze Mode Window Help

lI—

b
=
»
[ ]

G 1 G 8|

v

B — o B & 1 T ) ?
L4 Member - ny [ = AT BB M A e T o [ =]
998G 84 S — £t Q4 [3E0% s
Bl Compression | _Tension | _Inactive | _Fire Proofing | _Imperfection | P =y eometty | Propety | Loading
7% 4 8 Rel L7 =N
] lease | Offset | FPropery Reduction Factors | Cable | Truss | Ssamng. - 122 Secton: Rect 030030
B | Location Release Type
T = @St End ) Pattial Moment Release @ Release |i
Ly, [ Modelin AM Co Doeiie 0300
My Patial Momert Release —
| s Enter  Dfor Full Moment Restraint and E
g2 MP I for No Moment Restrairt conditions.
THE - P
- A Node | X-Coord | Y-Coord | Z€oord |  UNT:m
13| s Release 7 |8 136 )
g i % |8 138 Iy
2 ‘m m/deg.
5 | 8 CIFX EIKFX DW CImx DwmekN ek
SISl com A= NS
[ 3 Crz Cxrz Dwm Fmz [ kmz D kN-mideg Additonal Info Releases:
w| B et A 0 s
o+ i Member End
e | — Beam : 182 e Fooi
Add Close: Assign Hek e Frooing
. [ J J (oo J[ heo ] e e Change Rekeases A Sat...
< Gamma Angle deg Change Releases A End
S
£
El
H
L

Name

Date  08-Apr-17

Comment

Load 3

For Help, press F1
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Chapter -2

|_oads on Structures

There are few basic loads to be generated in the STAAD Pro for the analysis and design of the structure

Dead Load (DL)

In the Dead load of the structure the following loads to be applied
I.  Self weight of slab

Suppose 120mm thk slab. So self weight of the slab=0.

ii.  Floor finish weight + Ceiling plaster weight

iii.  Weight of outer wall -200/250thk outer wall |

vi. Weight of the roof treatment qu of the roof treatment

vii.  Weight of any equipment loa

e roof it is 1.5kn/sqm . For inaccessible roof it is 0.75kN/sgm

be as per 1S: 875(part-11)

3.0kN/sgm otherwise DI+0.25LL if LL is upto 3.0Kn/sgm.

e Equivalent static load (\Vb) shall be calculated and it shall be distributed in each floor.

e Dynamic analysis shall be performed if required by Time history analysis or Response Spectrum
method.
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Earthquake shall be applied in both the orthogonal direction and it shall be reversed.

(Please refer IS 1893(part-1) (2016 or 2002) for earthquake load calculation)

Wind Load (WL)

Wind load shall be calculated as per 1S: 875(part-111)-1987.

Basic wind speed (Vb) of a place is known to us. It is provided in the IS 875 par

ki, k2, k3 factors are to be decided. K1=Probability factor, k2= Heigh
factor.

Design wind speed to be calculated. (Vz=k1xk2xk3xVb)

Design wind pressure to be calculated.(Pz=0.6xVz"2)

1.5(DL+EQZ)
9) 1.5(DL-EQZ)
10) 0.9DL+1.5EQX
11) 0.9DL-1.5EQX
12) 0.9DL+1.5EQZ
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13) 0.9DL-1.5EQZ

Proper Live load reduction shall be done as per 1S: 875(part-11) (1987) for the multistoried Buildings.

Unfactored Load combinations (For Foundation base Pressure Checking and Limit State of
Serviceability):

1) 1.0(DL+LL)

2) 1.0(DL+LL+EQX)
3) 1.0(DL+LL-EQX)
4) 1.0(DL+LL+EQZ)
5) 1.0(DL+LL-EQZ)
6) 1.0(DL+EQX)

7) 1.0(DL-EQX)

8) 1.0(DL+EQZ)

9) 1.0(DL-EQZ)

Proper Live load reduction shall be done 1987) for the multistoried Buildings
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Steps to be followed:

1) Basic Load Case Generation:

Add New : Load Cases % » 29 B asaanaTa®"s e =)

B Frmary Cedmary )
)

| Load Generation
[ Define Combinations
| Auto Load Combination

Number 1 Loading Type : [None -]

Reducible per UBC/IBC

Title LOAD CASE 1

[ Add ] [ Cose | [ Heip

¥ STAAD.Pro V8i (SELECTseric
_File | Add New : Load Items - — -
a—_—--~ - - - - =
Ciceomr I EIKUNCECE
”@ @ Nodal Load - —
e :r;y’:be“ e o OXRANGE ) ZRANGE o=
¢ in
H!% S i ©YRANGE () Group . N
o
== B Load
m
Ro Pressre 4325 kN/m2
Mk & Definitio 8
ke m | [D Definitions
B =[] Load Cases Detail
m 1:DL
53 Load Envelopes
L2
A n
tm
m
3 [F]one Way Distribution
4 Towards
-+
L (A
[ Mew. ] [ Add. | [ Edi. | [ Deete. |
] Toggle Load
Assigrment Method
Assign To Selected Entties
Assign To View

Fig: 10 Floor Load Generations
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i 0
i i
e
i 1 = T
1 _k' 1
9.00m
3.00m
i |
1 !
= +_ < A
i | 3.00mig
460
3.00m m
3.00m )
1.60m g2

Q7 @ Sefweight

FTEEH T EHOE T

410

w115 ki/m 42 0

Diecton % [ Definitions
m

OX(ocd) OGX O Load Cases Detail
=@ 100
OY(oca) ©GY  OPY
D Load Envelopes
©Zlocd) ©GZ OFZ

n
Wi
" 20 [
d & Definition X
A

€ YRANGE 46136 FLOAD 4325 GY

3) Earthquake Load:
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Fig: 12 Application of member load
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f STAAD.Pro V8i (SELECTseries -
File Edit View Tools Select Geometry Commands Analyze Mode Window Help

PEEHT I R 2t ig B> | [BREeRED |0l arnb R ¥ A Baes||n BB v E||BsEE]
g2+ +ook|[EleaaeaanapeQokor 7|

ABGRRESE R 4cEN |t 2o s @B o ol
L | Add New: Seismic Definitions =]
= " [ e | (BRI EaamEE ) |
[N LRI postprocessing Coll |t -
[k | 5| . [ Structure T -Whole Structure i ot Weghts Tope - ([S1053- 200272005 7] "] include ccdertlLood fim| Lo & Defiition 52
w 5|3 8 Hember Weighs [l inciude 1893 Part 4 — Defirt
3| 2 B Bement Weights enemle [ Defintions =
B=|s | Reference Load Parameters Value unit B 3l Vetdcle Deirfions.
. B femie = [l Time History Definitions:
[ igh Zone [0.075 D Wind Definitions
s 5| g Response reduction Factor (RF) |1 [ Snow Definition
§ 2 Importance factor (1) | 1 D Reference Load Definitions:
LRI Rock and sl ste factor (55) | 1 = D Seismic Definitions
m | b * Type of structurs (ST) [0 Pushover Definitions
VR Damping ratio (DM) | 005 [ Direct Analysis Definition
T & * Period In X Direction (PX). seconds (D Load Cases Details
W g3 = Period in Z Direction (PZ) seconds oL
+ G| * Depth of foundation (DT) m g YRANGE46136FLOAD 4325 GY
[ ; - = Ground Level (GL) m @ UNIGY -15kN/m
| H “Speciral Acceleraton (SA) | 0 i e® UNIGY 9kN/m
| E *Wultiovina Factor for SA (DF 1| 0 " e® UNIGY-3km
52 ne Factor [ 2:
2l ’Zﬂ & YRANGE 1.6 10.6 FLOAD 3GY
2lg & YRANGE 136 136 FLOAD 1.5GY
= f & YRANGE 136 136 FLOAD 1.5GY i
a5 Hep oo ) o]
Il & Assignmert Method
— &

é J.ng % Assign To Selected Beams @ Use Cursor To Assign
Assign To View Assign To Edit List

2 5

= Load 3 Assign Help

Modeling Mo Load 3 : EQ X Input Units:_kN-m

» Click on generate the is 1893-200 ill be appeared, now choose the city
put the value of response re i r 3) ,foundation depth, damping ratio ,select
importance factor, rock/

again.

% STAAD.Pro Vi (SELECTseries 4) - Struet
File Edit View Tools Select Geometry Commands Analyze Mode Window Help

BEEEE R 2t rgEi” | |eReenad | Das AIEEEE
@@@@@@@e%¢¢ooﬁ‘ﬂ\@@@&@@@@s’qabﬂ?‘
ALHARSORB KA 4GE | e s P ED 0T X BE

P | Add New : Seismic Definitions
1
(Y] Postorocessing Col E —
eig
Type : (1518932002005 ~] [toe: [0 200205 __v] Miisrcodmttons |

ko
[r [ Structure T - Whole Structure B Joint Weights

| Pt I ke 1853 P4 {5 Detitons "

[l Vehicle Definitions

Response Reduction
b * Depth of foundation (1) m & YRANGE 46 13.6 FLOAD 4.325GY

Ordinary AC Moment Resisting Frame [OMAF) ~| 3 = Ground Level (GL) m © UNIGY -15kN/m

“Speciral Acceleraton (SA)
Importance F =i Facior for SA (OF) 0 =2 UNIGY 3kN/m

All General Buikding - 10 e Factor 2:1L
& YRANGE 16 10.6 FLOAD 3 GY

3
2] [ Reference Load Parameters Value Unit - [l Time History Definitions

o B Foor Weights Zone [ 0.075 [D Wind Definitions:

HP | Eep—— ) = B o Dl

e importance facior ()] 1 [ Reference Load Definitions
& Define 15:1893-2002 Input Rock and soil ste factor (SS) | 1 = [0 Seismic Definitions

L] Zone Fac *Type of structure (5T) [ Pushover Definitions

_ Chaoe s SiERTT Damping ratie (OM) | 0.0% [D Direct Analysis Definition E
5 5

. o ) e et

H Period in Z Direction (°PZ) seconds. 1:0L

%
c
£
9
-
El

Other Param: ©° YRANGE 136 136 FLOAD -15GY

Fock/ Sail Type [ edium 5 oil z

©° YRANGE 136 136 FLOAD -15GY

[ 5 aterial l - Load & Definition  E-support | 2 Spec | i Froperty

; Stuctre Type (AL Frame Buiding = Edt Delete
o T [ aaa ] [ oo Hep [ Toggle Load
: DampingRatio 5 % (7] Foundation Depin 161 Assignment Method
[ Pesiod in X sec) [ Period inZ (sec] 3200, n Assign To Selected Beams (@ Use Cursor To Assign
= Assign To View Assign To Edt Lit
= :
I Load 3 Assign Close Help
— Wodeling Mo Load 3+ EQX Input Units: kN-m
n

Fig: 14 Earthquake Load Definition (B)
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» Calculate the lumped masses for each joint for (DL+0.5LL or DL+0.25LL) as per code in a
separate file and the vertical reaction for the proposed combination shall be used as joint

weights at different beam column joints.

» Now click on the seismic load named “EQ X” (load case details) and click on add

simultaneously. Add new load items wizard will appear in the screen. Click.on the seismic

close. Follow the same process for “EQ Z”.

& sTae0provE

File Edit View Tools Select Results Repot Mode Window Help
deal Qi BiS SGRhaeRdalh Dhdodn ol A #lnw|EB|¥ A
B9800+ do ek B QARE QM QPetQ &[30008L BIK]
ALLORIOB MR AEREPAD B[ |
N Postprocessing Bridge Deck Earthquake
k o . [#] Structure T LUMPED MASS - Whole Structure EI@ E Structure T LUMPED MASS - Support Reactions: [el@]=]
B 2 2 [<[>[¥\ Al £Summary , Envelope
B¢ 8 Horizontal | Vertical | Horizontal Moment B
—] =
2 Fx Fy Fz Hix Ny |5
R = lode) L€ il kil Kl Klim lim Kim |
B oafrn 1_[3DLADALL 4184 3016 4691 2287 0.000 2039
o i 2 [3DL0SLL 8964 3016 9080 4416 0.000 4370
5 3 [3DL05L0 730 36 4 2 .60 330
g i 4 [3DL0SLL | 20888 3016 8497 4142 0.000 10.172
W T e 5 [3DL05LL 5863 3016 -0.000 0000 0.000 2858
NS 6 [3DL-05LL 5078 36 .60 .63 .60 Zig2
o | 7 _[3DL0SLL 14074 3016 -0.000 -0.000 0.000 5280
+ 8 [3DL0SL | 13261 3016 0000 0000 0.000 6.45¢
] § [3BL05LL 413 36 aesi 3287 .60 11
2 JE—
[ I Structure T LUMPED MASS - Statics Check Results o &)=
B — uE Fx Fy Fz Mx My Mz
L] kN kN Klim Kiim Khim
1 Loads 0000 7426472 0000 29705856 0.000 ; -25501.088
Reactons 00007436 4T 000026705 836 0000 ;25501 85
Difference 0.000 0,000 -0.000 -0.060 0.000 0.001
2 | Loads 0000 1440000 0000 5760000 0000} -5040.000
Reactons bt 440 00 0000 5760.000 “0.000 - So4b oot
Difference -0.000 0,000 0.000 0.000 -0.060 0.000
5
1%
5
M=
For Help, press F1 Post Mode  Load3: DL+0.5LL Input Units: kN-m

5seM | |

ST M
B QA ey

Fig: 15 Lumped Mass Calculation
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& Scfweight
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For Help, press F1

Modeling Mo Load3:EQ X

appear change the name as your r
as the requirements of load ca

i STAAD.Pro Vi (SELECTseries 4) - Structure.

File Edit View Tools Select Geometry Commands Analyze Mode Window Help

Input Units:_kN-m
S

A u 4:0:
A Qe
S0AMmD .,

AEEEe LR o g EilS | GRBEED Dadrar e R KA | FaES

[~ |Ee|v|f||e=sa:=

FHIIIIP TS PP o

B a

BRRAQUE @ QPQ &z e

llansan
33

b
&
B

[« S|md!

i General  F Geomery | = sap

RIHKFL||§+5ET Y eRER ST

1
H
=
H
Es

Add New : Load Cases

e

Load Generation
Define Combinations
Auto Load Combination

Earthquake

Load Ne: 5 Name : COMBINATION LOAD CASE 5 & Definiti
oad & Definition
-[D] Time History Definitions
Factor [B] 1 SRSS Component D) Wind Definitions
Defauit 1 Generate Combination D) Snow Defirition

Lozd Combination Defintion: [S] = SRSS

Load Cases Factor

i=-IDl Seismic

nl

(L) Load Cases

=M 1:EaX

o 1893

=-0 2:EQZ

= 1833
o 3.0
o4

D ZONEO.1BRF311551ST1DM0.05DT 16
[D Pushover Definitions
[ Direct Analysis Definition

(@ Load Envelopes

Definition (IS 1893 - 2002)

Details

LOADX 1

LoADZ 1

m

<[
New.

[ ]

Edit Delete.

[] Toggle Load
Assignment Method

| o8 wteria [ - Load & Definition 8- sipport | 2 Spec | H property

Assign To View

Load 3

Assign To Selected Entties

® Use Cursor To Assign
Assign To Edt List

Assign

Prepared by: JSA

Modeling Mo Load 3

Fig: 17 Load Combinations Generation

Doc No.- JSA/studymaterial/aliah/2020

DL Tnput Units: kN-m
6:26 PMﬁh
S 4r q Iy #g  6BPM
O QR

Date of first Issue: 15.05.20




Chapter -3
Analysis of Structure

(Computer Based Structural Analysis and Design)
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Dynamic Analysis: Different Dynamic analysis also can be performed by STAAD like Time history

analysis and Response spectrum analysis. For the detail dynamic analysis refer separate document.
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Chapter -4

Design of RCC Structures

Design of RCC structures shall be performed in STAAD Pro with the help of proper design commands
as per 1S 456(2000).

Steps to be followed:

» Click on design > concrete and select “IS 456”.
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values shall be provided for both Beams and Columns.

Prepared by: JSA Doc No.- JSA/studymaterial/aliah/2020 Date of first Issue: 15.05.20




(Computer Based Structural Analysis and Design)

$ STAAD.Pro V8i (SELECTseries 4) - Structure - =ILF

File Edit View Tools Select Geometry Commands Anaryza Mode Window Help
CesEmipxo:crzaid > |[BReen&d | Dadrat sz B A |[Bapes o= v A |60
|lovoosasesrroox|maaaaanarstQaolio Bk

AR #E8E A4 BN 2Ry T Do am[ JHE]|

B |

VModeling Bridge Deck Earthquake

= | Concrete Design - Whole Structure 3
[ Structure T - Whole Structure m,ﬁ‘@] I o

2l
&

Curent Code: [ 15456 v
(E3 LOAD COME 17 0.8DL-1.56Q Z B
&3 PERFORM ANALYSIS
=1 {22 START CONCRETE DESIGN

' CODE INDIAN
@ CLEAR0D4
g FC 25000

§ FYSEC 415000

§ RATIO 4

§ TORSION O

@ CLEAR 0025

. END CONCRETE DESIGN 3
/ FiiSH

eral | & Geomelry | ¥ Selup

wal | A | 5 Tmber IﬂCnncme H Sieel

Highlight Assigned Geometry
[ Toggle Assign
] [ ) (o]

® Assign To Selected Beams/Plates
Assign To View

lse Cursor To Assign
(© Assign To Edit List

l ol Design U, AnalysisPrint

Select Group/Deck

Modeling Mo Load 1: DL

5aG8 | neTREFL| $4887 " EREE S

Fig: 26 Few specific commands for

# STAAD.Pro V3i (SELECTseries 4) - Structure T D F Sy - —
File Edit View Tooks Select Geometry Commands Anabze Mode Window Help

CEsHBIRXD:2: B2 | [SRERED |[Dadan e KA | [Faes

fE@eaaDc++ o k| ElaaaaarnargqQafin 9|

[nwEG|+ |H||e=a=

ARSORLBE |[SX 4B | 2ERBPPEBs L mE__ 5]
L
Iz, || Modeling Bridge De arthqua
il Fami= =
5| 3 | B stucturs L whole sructu = I[er)rea| ACencrete Design - Whole Structure
B = Design Commands == Curent Code: (15456 -
=1 @ LOAD COMB 17 0.9DL-156Q Z &
e T DESIGN BEAn (oeseneess ) 3 PERFORM ANALYSS
z| € [ DESIGN COLUMN = {23 START CONCRETE DESIGN
2l g [ DESIGN SLAB/ELEMEN| ./ CODE INDIAN
2|8 I TAKEOFF Design beams for flaxurs, shear and torsion. + CLEARD.04
by | T FC 25000
=] - FYSEC 415000
= ./ RATIO4
-/ TORSION D
. CLEAR0.025 [
- END CONCRETE DESIGN =
7 FINISH

“This command has no addtional parameters
Highlight Assigned Geomelry

[T Toggie Assign
Select Define
lpmsm Parameters. ] [C“’“’“a""‘ ]

Assigrment Method
©) Assign To Selected Beams/Plates

[After Curmert [ Add | [ Asson | [ Gose | [ Heb | Assign To View
&= = = Use Cursor To Assign
R © Asson To Bt | Seect Group /Deck

13To3450To 7187 To 108 124 To 145161 T

AGH | neTHHFL|| ¢ +887  EEEE 5|

Loadt Gose. Help

Medeling Mo Load1:DL
R R |

Tnput Units: kN-m

For Help, press FL

1,

ommands for distinguishing beam and column design methods

Prepared by: JSA Doc No.- JSA/studymaterial/aliah/2020 Date of first Issue: 15.05.20




(Computer Based Structural Analysis and Design)

File Edit View Help
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(in mm) | Regd./Provided reinf. | Reqd./Provided reinf. | (2 legged)
0.0 | 404.07/ 471.24( 6-101 )| 355.89/ 452.39( 4-121 )| 81 @ 140 mm
354.2 | 313.96/ 314.16( 4-101 )| 292.95/ 339.29( 3-121 )| 81 @ 140 mm
708.3 | 231.29/ 235.62( 3-101 )| 231.25/ 339.29( 3-121 )| 81 @ 140 mm
1062.5 | 178.50/ 235.62( 3-101 )| 178.07/ 339.2%( 3-121 )| 81 @ 140 mm
1416.7 | 178.50/ 235.62( 3-101 )| 178.07/ 339.29( 3-121 )| 81 @ 140 mm
1770.8 | 178.50/ 235.62( 3-101 )| 178.07/ 339.2%( 3-121 )| 81 @ 140 mm
2125.0 | 178.50/ 235.62( 3-101 )| 178.07/ 339.29( 3-121 )| 81 @ 140 mm
2479.2 | 178.50/ 235.62( 3-101 )| 178.07/ 339.29( 3-121 )| 81 @ 140 mm
2833.3 | 178.50/ 235.62( 3-101 )| 178.07/ 339.29( 3-121 )| 81 @ 140 mm
3187.5 | 227.28/ 235.62( 3-101 )| 225.75/ 339.29( 3-121 )| 81 @ 140 mm
3541.7 | 310.13/ 314.16( 4-101 )| 287.54/ 339.29( 3-121 )| 81 @ 140 mm
3895.8 | 400.40/ 471.24( 6-101 )| 350.06/ 452.39( 4-121 )| 81 @ 140 mm
4250.0 | 505.02/ 549.78( 7-101 )| 412.87/ 452.39( 4-121 )| 81 @ 140 mm
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SLENDERNESS RATIOS H 38.16 25.44
MCMENTS DUE TO SLENDERNESS EFFECT H 21.15 14.10
MCMENT REDUCTION FACTORS H 1.00 1.00
ADDITION MOMENTS (Maz and May) H 21.15 14.10
TOTAL DESIGN MOMENTS B 23.96 63.58
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INTERACTION RATIO: 1.00 (as per Cl. 35.6, IS456:2000)

Fig: 29 Typical STAAD Design Output for the column Design
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