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ABSTRACT

Multistorey structures are the need of the hour. All metropolitan cities and
upcoming cities and major industries use multistory frames in their structural
systems. Current knowledge in this area is very vast and many methods are being
used to analyses such structures. In this study it is proposed to present the state of
the art technology used for the analysis of such frames and to draw / suggest
guidance to practicing engineers on the effective usage of the available methods.
The manual analysis results of all types of loads and their combination according
to Indian standards applied on multistory frames and are compared with real state
multistory frames which already exist. This dissertation work tries to provide a
comprehensive analysis of all the methods that are being currently used for the
analysis of frames. Comparative study of all available methods and techniques for
the analysis of multistory frames and their relevant applications are presented.
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CHAPTER 1
INTRODUCTION

1.1 General

The analysis of multistorey frame is used to calculate risk and safety of
structure under different load conditions. days word development of infrastructure
if analysis based on STAAD Pro with all types of loads and there combination also
.the software’s for analysis IS widely use in all country’s for check structures
bending deflection and braking points and its supports all the steel standard code.
The STAAD Pro is the software which is based on the stiffness matrices method
for calculating all reaction of frame after load action.

This paper we can see the comparison and deference of results of manually
calculation and stead pro on same frame, same all types and all combination. The
analysis of steel frame which is already exists in word without any repeating .so,
the results accuracy and comparisons with manual calculation can tell the real risk
factor of structure.

1.2 Need of study

In present scenario, we need multistorey infra-structure facilities according
to increase in population and work requirements. To cope up with the rapid
development last ten years we can see infra-structure development is important to
be requirements and it’s well more develop in next years. This paper is gone to tell
all types of load and load combination act on multistory frame and its reaction with
structures risk factor for real state building frames with comparison manual and
software calculations. Then we can see the accuracy of bending and deflection in
structure.



1.3 Objective of the study

Engineers are learn to use analysis software and according to that software results
the make structure but the software like STAAD Pro they based on manually
calculating of stiffness method. So the comparison of manually calculation and
result we are gone to see the accuracy and deference in this results for the check of
risk and safety of all living things exists under or near this types of multistory
frames. For the understanding the importance of this research we gone take real
states building’s analyze data to compare with manually calculate data for accuracy
and risk of structure limits in under loads.

CHAPTER 2
LITERATURE REVIEWS

2.1 General

Analysis of multistorey frames for various loadings itself says ““ Multistorey frames
analysis with different-different loads” or determien the effects on frames of
various loadings and it’s solution. It can calculate by using analysing methods for
dead load live load etc. and combination of loads.

Leung & Cheung (1980) had presented a procedure for analysis of frames by 2
level FEM. A two-level finite element technique of construct a frame support
elements is introduced to dicers computational efforts for solve large scale of
frames problem. The ordinary FEM is used first to yield matrices the beam
member. Then the nodal deflection of all the nodes is related to those of small no.
of select joint in the frame by mean of global finite element interpolate function.
Thus orders of the overall matrices are reduced and frame be considered as support
elements to be connected to the other element by mean of the master node. The
accuracies of solution are improved either with finer subdivision master nodes
insides each support element. The following are the formula for calculation of the
consistent tangent matrix in global coordinates.

Q = internal force

g = member displacement,® = deformations, M = moments
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Rehan & Naqvi (2012) have presented a procedure for Reliability Analyses of
Steel building Frame under seismic Forces. The Simplified fragility analysis of
building steel frame is present which can used for preliminary estimate values its
probability failure. The risk analysis procedure uses the format of probabilistic to
the Risk Analysis and considers bands limited white noise at the bed rock as the all
seismic input. The steel structure frame is modeled as tow dimensional frames and
Pushover analysis .Then carried out to obtain its capacity using software. To
response the steel frame is obtained by response spectrum method of analysis for
multidegree of freedom. The PRA includes uncertainties the response due the
variations of ground shaking, materials, modeling’s & method of analysis. Those
of capacity due to the variations of ductility’s damage concentration effect. The
fragility curve for the frame failures was generated for numbers of parametric
variation. The parameters include conditions of the soil, variations of the
uncertainty’s factor, ductility factor and soil amplifications factor.

Kulkarni et al (2013) have presented a procedure for Analysis of Multi-storey steel
Frames to Gravity and Seismic forces with Varying Inertia. Their paper presents an
elastic response to seismic of reinforced concrete frames with three, five and seven
bay 9 storey structures which have been analyzed for gravity as well as seismic
loads and their reaction is studied as the geometric parameters varying from view
behavior of predicting similar building frame subjected to similar forces or forces
combination. The frame response of various members when geometry changes
either physically, in case of linear haunches provided the face of columns at beam
column joints of purported section due to monolithic action in b/w beams and
slabs, when the slab is available in compression zone of beam was also explained.
This attempted has been made to the describe things in dimensionless forms.
Results, if is expected, can be readily extended. For the sake of clarity various
types and kinds of structures analyzed and results so obtained have been grouped
In many types of categories.
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CHAPTER 3
DEVELOPMENT OF HYPOTHESIS

According to all references and studies the imaginary solution is to compering
results of stiffness matrices method with STAAD Pro. To the check of accuracy
and correction of values as results Reaction, Shear forces, Bending moment and
Deflection. Because the calculation of STAAD Pro is following formulas of
stiffness matrices method .The manually calculation for reaction, shear force,
bending moment and deflection with direct stiffness matrices method is going to
tell accuracy and difference between values of software and manually calculation.

CHAPTER 4
RESEARCH DESIGN

4.1 Preparation of Research Design:

Analysis of multistorey frames with various loadings is belter to start with
simple and single story frame .the benefit of simple frame is to complete all
calculation in the limited time and experts can guide to do some correction in
direct stiffness matrices method.

Reaction’s values of frame
Shear forces

Bending moment
Deflection

4.2 Data Collection:

The data for analysis of frame is decided to take form real state building
which is completed constructed properly without any repeating. The planning is to
collected data from devolved states which have multi-story building and already
requests for the Dblue prints of the structure forwarded to big construction
companies.

11



4.3 Data Processing and Analysis:

The data of frame is takes as standard data for frame is E=2Gpa,

1=1.33 x 10~> m* and A= 0.01m?. And simple portal frame with dead load + live
load +wind load and dimensions it’s shown in diagram.

48 kN
10 kN B 2m v 2m C
> —2
4m
. 2
TALLITT /777777
A D
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4.4 Data Interpretation:
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CHAPTER-5
RESULTS

The manual calculations by direct stiffness metrics method and the analysis of
staad pro .the conclusion comparison of the values of Reaction and Deflections is
follows;

Table 1
COMPARISON OF REACTIONS
S.NO. | Reactions Manual cal. STAAD Pro.cal. | Deference
1 R, 0.99 0.98 0.01
2 R, 19.71 19.71 0
3 R, 3.43 3.46 0
4 Ryo -10.99 -10.98 0.01
5 Ry, 28.28 28.28 0
6 Ry, 19.42 19.40 0.02
I single 44 frame - Support Reactions; [oE]=]
4] ]¥]\ Al Summary }, Envelope /
Horizontal | Vertical | Horizontal Moment
fode| L IE; E: E; k:'br(n kﬂq kll\lﬂin

1 |1LOADCAS 0.988 18717 1.000 0.000 0.000 3466
4 [1LOADCAS|  -10.988 28283 0.000 0.000 0.000 19.403

{0 single4 x4 frame - Staics Check Results EEE
e Fx Fy Fz Mx My Mz
kil kN ki kil-m kii-m kli-m
1 Loads 10000 43000 1.000 0.000 0.000: -136.000

Reactions -10.000 43.000 1.000 0.000 0.000:  136.000
Difference -0.000 0.000 1.000 0.000 0.000 0.000
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Table 2
COMPARISON OF DEFLECTION

S.No. | Deflections Manual cal. | STAAD pro. cal. Deference
1 U, 0.014 0.014 0
2 Us -0.00004 -0.00005 0.00001
3 Ug -0.0081 -0.0081 0
4 u, 0.014 0.014 0
5 Ug -0.000056 | -0.000056 0
6 Ug 0.004 0.004 0
] single 4 x4 frame - Whole Structure \E”E”E\ ] single 4 x4 frame - Node Displacements: \E”E”E\
[] 1] [\ All A Summary /
Horizontal | Vertical | Horizontal | Resultant Rotational
X Y z X rY 74
Hode Le mm mm mm mm deg deg deg
1 [1LOAD CAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 | 1LOADCAS 1401 -0.038 0.000 14031 0.000 0.000 -0.457
3 [1LOADCAS 14.008 -0.055 0.000 14010 0.000 0.000 0216
/z"' 4 | 1L0ADCAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000
.-'/,' |
..-‘J.l‘
5| single 4 x4 frame - Beam Relative Displacement Detail \E”E”E\
\ All Relative Displacement 4 Max Relative Displacements [
Beam ue Dist X y z Resultant o
i m mm mm mm mm
1 [1LOAD CAS 0.000 0.000 0.000 0.000 0.000
1.000 2813 -0.000 0.000 2813
2000 3882 -0.000 0.000 3992
3.000 -3176 0.000 0.000 3176
4000 0.000 0.000 0.000 0.000
2 | 1LOADCAS 0.000 0.000 0.000 0.000 0.000
1.000 0.000 3129 0.000 8129
2.000 0.000 -11.748 0.000 11.748
% 3.000 0.000 5559 0.000 6.559
4.000 0.000 0.000 0.000 0.000
EX 3 |1LOADCAS 0.000 0.000 0.000 0.000 0.000
1.000 143 0.000 0.000 143 Y
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CHAPTER-6
CONCLUSION

From this study followed by comparison of the analysis results of the manually
calculation for single structural frame was analyzed for dead load, live load and
wind load with direct stiffness matrices method. The same frame with the all loads
was analysis using the STAAD Pro software. The results obtained in STAAD Pro
are matching perfectly with manual calculations. The reaction at support (node
land 4) of the frame in horizontal, vertically and moment values and deflection
(node no. 2 and 3) values of horizontal, vertical and moment are perfectly
matching manual calculation. So, from this conclusion has been create a M S exile
file for calculate reaction, shear force, bending moment and deflection easily as
compare to STAAD Pro.
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