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Abstract : On demand of growing population construction of high-rise building is being made compulsory for avoiding land
scarcity in future. As these high-rise buildings are difficult to, to be analysed manually so many computerized commercial
software’s are available for analysing a structure. STAAD.Pro is one of the professional choices for analysing a structure
digitally. It uses limit state method in R.C.C for designing considering all the standard code books and gives the design. A general
structure of 7 storeys is considered for analysis and design considering seismic loads in according with Indian codal provisions
IS-456:2000, SP-16, 1S-1893:2002.
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l. INTRODUCTION

Any structure that is built need to be analyzed to find out its behavior under external loading conditions. For time being
analyzing a simple structure manually is pretty simple but we have evolved to a stage of building high rise structures. Even these
structures can be analyzed manually but it is time consuming process and even has many chances of manual mistakes so many
software’s have introduced to analyze different structures. STAAD.Pro is one of the best software used in analysis of structure and
even design structure using analyzed report.

In order to analyze a structure, it is important to know what kind of loads are being acted on the structure. Various kinds of
loads that a structure faces are as follows

1) Dead load

2) Live load

3) Wind load

4) Seismic loads or earthquake loads

Dead load refers to the self weight of the structure including walls.

Live load refers to temporary loads that act on structural elements.

Wind load refers to the force exerted by wind pressure.

Seismic loads refer to the lateral forces exerted by the waves produced during earthquake.

While considering earthquake forces, we mainly analyze the structure for obtaining base shear forces. These are known to be as
lateral forces and can be calculated using formulae

V= An X W
Where Ay = design spectral acceleration.
W = seismic weight of structure.
Il. METHODS INVOLVED IN EARTHQUAKE ANALYSIS
Various methods are available for analysis of earthquake resistant structure
1) static equivalent force method
2) dynamic analysis
a) response spectrum method
b) time history analysis
IN STAAD.Pro we use static equivalent force method to analyze the structure. This method states that
earthquake forces are replaced by static lateral forces and involves the calculation of design horizontal
seismic coefficient (base shear) and design lateral forces.

e Design horizontal seismic coefficient (Vy ) is given by

Ve= An X W
Where An = design spectral acceleration.
W = seismic weight of structure.
An = (2/2) * (S4/9) * (IIR)
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Where (z) indicates zone factor
(Sa/9) indicates horizontal spectral acceleration
(1) indicate importance factor
(R) indicates reduction factor

e Design lateral force Vy is calculated by
_VB *wi hl.:h'i2

Q =—
2w, *11]_2
j=1

Where Qi = design lateral force
Wi = seismic weight of the floor
Hi = height of floor measured from ground
n = no of storeys in building
dynamic analysis is done for high rise buildings of height greater than 40 m in zone 4 and 5 and 90 m height in zone 2 and 3.
For irregular structure analysis is done if the height of building is greater than 12 m in zone 4 and 5. And if height is greater than 40
m in zone 2 and 3.

Response spectrum and time history are the two methods used in dynamic analysis.

e Response spectrum method states that the values of design coefficients are obtained from average of response given by
structure in recent earthquakes.
e Time history method response of structure is calculated at a certain interval of time.

1. RESULTS AND DISCUSSIONS

o Create a regular structure with nodal points. In this we have assumes 7 bays along height 4 bays
along lateral direction with a spacing of 3m from beam to beam.

Beam 0.30 * 0.40
Column 0.23*0.30
Slab thickness 0.12
Support type Fixed support

Fig.1 Staad Model

e Assign geometrical proportions to Slabs, Beams, Columns In property panel
Dimensions assumed:
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Fig. 2 Rendered View of Model

e Assign load definitions including input values for seismic analysis

Edit : >
Type : | IS 1893 - 2002/2005 ~ | [include Accidental Load
[Jinclude 1893 Part 4 Generate

Parameters Value I Unit I ~
Zone | 0.24
Response reduction Factor (RF) | S T
Importance factor (I) | 1
Rock and soil site factor (SS) | 2
* Type of structure (ST) | 1
Damping ratio (DM) | 0.05

= Period in X Direction (PX) | 0.1575  seconds
= Period in Z Direction (PZ) | 0.1575 ~ seconds
= Depth of foundation (DT} | 1.5 ‘m
* Ground Level (GL) i ‘m
*Spectral Acceleration (SA) | 0 o
= Muttiolvina Factor for SA (DF) | O ' £ TR oo

e Assign load cases that include dead load, live load, earthquake loads

Earthquake load in x + Calculated by software
Earthquake load in x - Calculated by software
Earthquake load in z + Calculated by software
Earthquake load in z - Calculated by software
Dead load of structure Calculated by software

Dead load of external walls 12 knm
Dead load of internal walls 6 knm
Dead load of paraphet walls 3 knm
Live load 3knm

Floor finish 1 knm

After assigning these values to structure, add load combinations. Software automatically analyses the combination of loads

e Start run analysis. After analysis is completed a report will be given as output which consists of
support reactions by which we can design foundation.

JETIR1903H47 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 30


http://www.jetir.org/

© 2019 JETIR March 2

019, Volume 6, Issue 3

www.jetir.org (ISSN-2349-5162)

2]l

NOTES

WARNING

RESULTS

TOTAL APPLIED LOAD 1
TOTAL REACTION LOAD 1
TOTAL APPLIED LOAD 2
TOTAL REACTION LOAD 2
TOTAL APPLIED LOAD 3
TOTAL REACTION LOAD 3
TOTAL APPLIED LOAD 4
TOTAL REACTION LOAD 4
TOTAL APPLIED LOAD 5
TOTAL REACTION LOAD 5
TOTAL APPLIEDLOAD 6
TOTAL REACTION LOAD 6

[ | N

**+TOTAL APPLIED LOAD ( KN METE ) SUMMARY (LOADING 1)

0.00
0.00

SUMMATION FORCE-Y =
SUMMATION FORCE-2Z

Il

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 7756.41 Mz= -21509.67
*4++*TOTAL REACTION LOAD( KN METE ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = -1292.73
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 My= -7756.41 Mz= 21509.6€7
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
X = 6.43631E+00 200
Y = -1.31743E-01 80
zZ = 1.15782E-03 170
RX= 2.12894E-04 10
RY= -1.07764E-05 166
RZ= -3.40077E-03 175
v
< >
TotalPage: 70 | [NUM|

Fig. 3 Staad Output file

« After obtaining results go to post processing mode for obtaining support reactions and displacements

[ g+6- Whle Structure oo &S (o React s @=]
DAL Summ E
Horizontal | Vertical | Horizontal | Moment [ A
ool « [ Bl B 1 5 [ & [ & [ & |
1 1ELX -39.908 -257.297 2798 -2810 -0.065 95178
2ELX- 29.908 257.297 2798 2810 0.065 95178
3ELZ+ 3499 -276.746 -40.366 -84 320 0.061 1498
4ELZ 3499 276.748 40.366 84.320 -0.061 -3498
SOL 1892 585.538 1748 1729 0.000 -1.854
6 LIVE LOAD 0.113 75.050 0.105 0.104 -0.000 -0.113
7 GENERATE 3.008 990882 27 2751 -0.001 -2951
8 GENERATE | 2406 792705 2224 2200 -0.001 -2.361
9 GENERATE| 45 483 483949 -1.133 -1171 -0.078 111883
10 GENERAT] 50.295 1101 462 5582 5572 0077 116.574
11 GENERAT] 1.793 460610 -46.215 -98.983 0.073 1837
12 GENERAT] 6.605 1124 801 $0.664 103384 0074 £558
l ec s [EE]
e I Fx I Fy I Fz Mx My Mz ~
kN kN kN kNm kNm kNm
1 Loads 1292.734 0.000 0.000 0.000 T756.408 -21509672
Reactions. 1292734 -0 000 -0.000 -0000 | -7756408 21509671
Difference 0.000 -0 000 -0.000 -0.000 0000 -0000
2 Loads 1202.734 0.000 0.000 0000 ~T7S6.406 21509672
Reactions 1292.734 0.000 0.000 0000 TTS6.406 -21509671
Difference -0.000 0.000 0.000 0000 -0.000 0000
3 Loads 0.000 0.000 1292734 21509672 ~T756 406 0.000
Reactions. -0.000 0000 -1292734 -21509671 T756 406 0.000
Difference -0.000 0.000 0.000 0.001 0 000 0.000
| 4 | Loads 0.000 0000 | -1292734 | -21509672| 7756.406 0.000
Reactions 0.000 -0 000 1292734 = 21509671 ~T756 408 -0.000
0.000 -0 000 -0.000 -0.001 0.000 -0.000
Yix 0.000 -16320.024 0000 97920136 0000 -97920.136
B -0.000 16320.024 -0.000 -97920.138 0000 97920138 v
Fig.4 Staad.Pro output file
e This step involves design of structure based on analysed report.
Selected parameters and values
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-/ SPSMAIN 0
.~ TORSION 0
 TRACK1

~ RFACE4
 SFACED

.~ CODE INDIAN
 CLEAR0.02
~ CLEAR 0.03
 CLEAR 0.05
 ELY 065

~ ELZ065

~ FC 25000

+ FYMAIN 500000
.~ FYSEC 415000
~ MAXMAIN 50
~ MAXSEC 12
 METHOD 1
 MINMAIN 12
 MINSEC 8
 MMAG 1

~ RATIO 4

.~ REINFO
Assign the values to the structure. The start analyzing the structure. Results obtained in report will be displayed in next

step.
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Fig.5 Bending moment for whole structure
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Bending moment diagram for individual beam

Beam No =1
33.52
M —'—'—__'_'__—'__ /I_‘
j " 155 =7
-35.97
[ (
Beam No =1
-

6 =7

2317 -23.17

Fig.6 Shear force diagram for individual beam
Beam no. =1 Design code : 15-456
10#12 @ 194.00 0.00 To 2000.00 912 @ 194.00 2000.00 To 3000.00
16 % 8 o/c90.00 16# 8 o/c90.00
€%12 @ 26.00 0.00 Te 2000.00
at 0.000 at 1500.000 st 3000.000
Design Load Design Parameter
H E
Mz Dist. Load Fy(Mpa) | 500
Kn Met Met Fc(Mpa) |25

4488 0 % Depth(m) | 0.230000004

688 0 1. Width(m) | 0.300000011

BS4 = Length(m) | 3

Fig.7 Reinforcement details for individual beam.

I1l. CONCLUSIONS
Thus, we can conclude that STAAD.Pro is an efficient software for analyzing designing and a structure.
It also provides detailed information regarding reinforcement details.
Software’s GUI provides cool and easily understandable for user to work.
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