IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 09, 2017 | ISSN (online): 2321-0613

Analysis of Multi-Storeyed Residential Building

Mohammed Tosif Ahmed* Syed Zameer? Mohammed fareed® Mohammed nawaz*
! Assistant Professor >3#Student
1234Department of Civil Engineering
1234AL Habeeb Engineering College, Chevella, Telangana, India

Abstract— Urban regions are rapidly developing with huge
buildings of different kind in which most common used is
reinforced cement concrete framed structure. To have a safer
stability of R.C.C structure the structural design should be run
accordance with the codal provision with respective to the
country. To understand the methodology and procedure for
the analysis, a commercial multi-storied R.C.C building is of
G+2 which is situated in sangareddy, dist is taken into
consideration for the analysis. Manually the tributary loads
distribution of floors to corresponding beams has been done,
one of the frame of the building has been selected, and all the
necessary loads have been worked out and distributed with
respect to the storey levels. Manually linear static analysis has
been done using KANI’S method of rotational contribution.
The frame is also analyzed in SAP2000v17.3, and all the
important results, such as major bending moment, major
shear force and axial loads have been calculated and a
comparison is made between manual calculations and
SAP2000.
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I. INTRODUCTION

Building construction is the engineering, deals with the
construction of building such as residential houses. In a
simple sence building can be define as an enclose space by
walls with roof, food, cloth and the basic needs of human
beings. In the early ancient times humans lived in caves, over
trees or under trees, to protect themselves from wild animals,
rain, sun, etc. as the times passed as humans being started
living in huts made of timber branches. The shelters of those
old have been developed nowadays into beautiful houses.
Buildings are the important indicator of social progress of the
county. Every human has desire to own comfortable homes
on an average generally one spends his two-third life times in
the houses. These are the few reasons which are responsible
that the person do utmost effort and spend hard earned saving
in owning houses. Nowadays the house building is major
work of the social progress of the county. Daily new
techniques are being developed for the construction of houses
economically, quickly and fulfilling the requirements of the
community engineers and architects do the design work,
planning and layout etc., of the buildings. A building frame
consists of number of bays and storey, multi-storey, multi-
panelled frame is a complicated statically intermediate
structure. Design of R.C.C building of G+2 storey frame
work is taken up. The building in plan (18mx11.5m) consists
of columns built monolithically forming a network. The size
of building is 18mx11.5m. Type of the building is residential
building.

Il. LITERATURE REVIEW

“Comparative Study of Analysis and Design of RC Frame”
By Prof.Sakshi A.Manchalwar (Author).This paper aims

towards the comparative study of analysis and design of
(G+2) storey frame. The design process of structural planning
and design requires not only imagination and conceptual
thinking but also sound knowledge of structural engineering
besides the practical aspects. It is important to first obtain the
plan of a particular building i.e. position of particulars rooms,
position of columns, size of beams, and depth of slab are
provided on the basis of structural requirement. Manual
analysis of frames of selected plan is carried out by Kani's
method and also SAP2000 software is used for the study and
end moments of different span are validated with it. Paper
shows the comparative analysis of end moments of frame by
manual excel and SAP 2000. Design structural element as
slab, beam, column, and footing is done. The moments and
design obtained in this study is useful for engineers to
understand the design procedure and utility of software for
more complicated structure. At the end the results are
compared and it is found that the analysis done by manual,
excel and SAP2000 are nearly same which gives validation
of manual results with software result.

KANI’s method has the capability to analyze any
frame section as compared to other methods. Frame
structures are rarely symmetric and subjected to side way,
hence KANI’s method is best and much simpler than other
methods like moment distribution and slope deflection
method. By comparing the final moments obtained from
manual analysis, SAP2000 analysis and EXCEL analysis are
nearly same. So the calculations done manually and by
SAP2000 and excel are correct and hence we conclude that
SAP2000 software is beneficial for analysis of frames of
building. In manual and software design area of different
elements of the building is same.

I1l. METHODOLOGY

A. Kani’s Method

This method was first developed by Prof. Gasper Kani of
Germany in the year 1947. The method is named after him,
this is an indirect extension of slope deflection method, this
is an efficient method due to simplicity of moment
distribution, and the method offers an iterative scheme for
applying slope deflection method of structural analysis.
Whereas the moment distribution method reduces the number
of linear simultaneous equations and such equations needed
are equal to the number of translator displacements, the
number of equations needed is zero in case of the Kani’s
method. This method may be considered as a further
simplification of moment distribution method wherein the
problems involving sway were attempted in a tabular form
thrice (for double story frames) and two shear coefficients
had to be determined which when inserted in end moments
gave us the final end moments. All this effort can be cut short
very considerably by using this method.
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— Frame analysis is carried out by solving the
slope—deflection equations by successive
approximations. Useful in case of side sway as well.

— Operation is simple, as it is carried out in a specific
direction. If some error is committed, it will be
eliminated in subsequent cycles if the restraining
moments and distribution factors have been determined
correctly.

1) Beams with No Translation
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Fig. 1: Shows the beam with no translation
Let AB represent a beam in a frame, or a continuous structure
under transverse loading, as show in fig. 1 (a) let the MAB&
MBA be the end moment at ends A & B respectively. The
end moments in member AB may be thought of as moments
developed due to a superposition of the following three

components of deformation.

—  The member ‘AB’ is regarded as completely fixed. (Fig.
1 b). The fixed end moments for this condition are
written as MFAB& MFBA, at ends A & B respectively.

— The end an only is rotated through an angle 6A by a
moment 2 M 'AB inducing a moment M 'AB at fixed end
B.

— Next rotating the end B only through an angle 6B by
moment 2MBA while keeping end ‘A’ as fixed. This
induces a moment M'BA at end A. Thus the final
moment MAB & MBA can be expressed as super
position of three moments.

Mag = Mrag + 2M ag + Mpa
Mea=Mrea+2Mga + MAB .« e v, (1)

For member AB we refer end ‘A’ as near end and end ‘B’ as

far end. Similarly when we refer to moment Mga, B is

referred as near end and end A as far end. Hence above
equations can be stated as follows. The moment at the near
end of a member is the algebraic sum of (a) fixed end moment

at near end. (b) Twice the rotation moment of the near end (c)

rotation moment of the far end.

2) Rotation Factors
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Fig. 2: shows a multistoried frame.

Consider various members meeting at joint A. If no
translations of joints occur, applying equation (1), for the end
moments at A for the various members meeting at A is given
by:

Mag = Meag +2M ag + Maa
Mac = Meac +2M ac + Mca
Map = Meap + 2M ‘ap + Mpa
Mae = Meag + 2M ag + Mea
For equilibrium of joint A, Y Ma=0

Z Meag + 22 Mag + Z Mea=0..cceieiiii, (2)
Where,
Y. Mrag =Algebraic sum of fixed end moments at A of all
members.
Y M " ag = Algebraic sum of rotation moments at A of all
members.
¥ M’ ga = Algebraic sum of rotation moments of far ends from
equation (2)

ZM,AB: -% [Z MEeraB +ZMBA] ........................... (3)
We know that 2M’ ag = 4Elas/Las0a = 4EKag 0a
Where Kag = las/Lag, relative stiffness of member AB
Mag= 2E KAB OA cviviiiiiii e (4)
Z M B = 2EBa Z KAB oo (5)
(Atrigid A all the Rotation 6,)
Dividing Equation (4)/(5) gives
Mag/Y, Mag = Kag/Y, Kas
-'-MAB = KAB/Z KAB (Z M!AB) ................................ (6)
Substituting value of Y, M'ag from (3) in (6)
Mag = (-%) Kag/Y, Kag [X Mrag + Y. Mea] = Uag [X Mrag +
Y Mpa | rom | SRR N T @)

Where Uag = % Kags/d. Kag is called as rotation factor for
member AB at joint A.

IV. ANALYSIS

A. Design Data

Slab Thickness= 125mm
Storey Height=3.0m

Beam Size= 230x400mm
Column Size=230x400mm
Grade of Concrete= M20
Grade of Steel= Fe415 HYSD
Live Load= 2.5KN/m?

Floor Finish=1KN/m?

Wall Thick = 230mm

Density of Brick=20KN/m?
Density of Concrete= 25KN/m3
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Fig. 4: Tributary Load distribution (from slab to selected
frame)
29 51 KN-m 32.96 KN-m 29.18 KN-m
N N T Fig. 7: shows loading diagram in SAP2000
! ! ! Column End Moments In (KN-m)
Member
I 29.51 KN-m |/ 32.96 KN-m | 201BKN-m | SI.No End Manual SAP2000
Calculation. Results.
R S S e RS s e e s 1 Mas 357 4.50
2 Mga 7.14 8.99
-l S =L 3 Msc 126 15.24
Lo Ny Ny 4 Mcg 10.68 13.54
! ! ! 5 Mcp 12.57 16.11
F ) j J 6 Mpc 16.38 21.45
7 Mer 2.02 2.67
8 Mee 4.04 5.37
X 9 Mec 1.7 9.70
| 10 Mce 7.12 9.23
’ 1.()Al)[’.)’[S‘I‘RIBIZJ.:['I()N ()N"‘I‘HE{ I-'R».\MI-Z | 1; m:: ggz ggg
Fig. 5: Loading on frame 13 M 535 310
as_ somley ="l sal——1Mrn iR 14 M -4.7 -6.16
S Fr— ‘.'l.: 15 Mk -8.66 -11.00
10 s e B o oaw 30 e oam 20 16 Mg -7.67 -10.42
P 1 a0 bo9 47 17 MkL -8.35 -11.90
: 22 2 2 18 Mik -10.02 -14.48
. - I 19 Mwmn -3.11 -4.13
TRl e ey e 20 M -6.22 -8.14
1n 1 T e 21 Mno -10.77 -13.83
= al . L 22 Mon -9.54 -12.46
o : " 23 Mop -11.13 -14.82
. 24 Meo -13.95 -19.51
; Table 1: Column Moments Comparison between Manual
i ms I dne I e and Sap2000
e R £ Beam End Moment (KN- | Span Bending Moment
sl m) (KN-m)
No Mem | Manual SAP2 | Sp Manual SAP?
ber | Calcula Calcula
. 000 | an . 000
KANIS ITER ATIVE OV ES End tion tion
Fig. 6: Kani’s method iteration cycles 1 Mgr | -20.28 | -24.24
2 | M | 39.12 | 3523 | oF | 1626 | 16.23
3 Mg, | -51.63 | -50.30
4 | My | 50.73 | 49.73 | ) | 28:58 | 2760
5 My | -36.89 | -32.57
6 | Mw | 17.90 | 2t.97 | N | 1427 | 14381
7 Mce | -23.98 | -29.65 | C
8 Megc 36.76 30.76 | G 1559 1576
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9 Mek | -51.92 | -5045 | G 17 Rin 54.93 52.45
10 | Myo | 5L47 | 5022 | K | 2809 | 2726 18 Ru 43.69 26.18
11 | Mko | -34.00 | -27.89 | K 1416 | 1328 Table 4: Beam Shear Force Comparison with Manual and
12 | Mok | 21.01 | 2728 | O ' ' SAP2000
13 Mbpn -16.88 -21.45 D Column Axial Load In (KIN)
14 | Mwp | 41.72 | 3658 | H 16.66 | 16.95 ol ol -\I:ml:al_ SAP200
olumn olumn |calculafi £
15 | M | -S127 L4927 1, | 5906 | 28.77 Name |End  |on 0
16 | My | 50.13 | 48.46 Top 1 4505 1 2555
17 | Mip | -39.19 | -33.97 DC BOT | 5195 | 5425
18 | MpL 139 | 1951 LP| 1512 150 TOP | 100.42 | 106.02
Table 2: Beam Moments Comparison between Manual and CB BOT | 10732 | 112.52
SAP2000 TOP | 154.07 | 161.45
SI.No Member Coloumn Shear Force (KN) BA BOT | 163.27 | 170.12
' End Manual Calculation | SAP2000 TOP | 13189 | 12912
1 Ras 2.67 3.37 o | BOT [ ise7o f i35
2 Raa 2.67 3.37 GF BOT | 274.01 | 267.09
3 Rec -1.76 -9.59 TOP | 404.15 | 394.96
4 Res 7.76 9.59 FE BOT | 413.35 | 403.65
5 Rep -9.65 -12.52 TOP | 129.04 | 125.97
6 Roc 9.65 12.52 LK BOT | 13594 | 132.48
7 Rer -1.51 201 TOP | 26149 | 254 43
8 Rre 151 201 KJ BOT | 26839 | 26094
s | e RN
JI 404.82 | 3944
10 Ror 4.94 6.31 TOP | 4183 | 4498
11 Re 551 172 PO BOT | 4873 | 5148
12 Ruc 5.51 7.27 TOP | 942 | 10061
13 Ru 1.76 2.32 ON BOT | 101.1 | 107.11
14 Rui -1.76 -2.32 TOP | 14479 | 15325
15 Rk 544 714 NM BOT | 15399 | 16192
16 Rk 5.44 _7.14 Table 5: Column Axial Force Comparison with Manual and
17 RkL 6.12 8.8 SAP2000
18 Rik -6.12 -8.8
19 RvN 233 3.07 V. CONCLUSION
20 Rnm -2.33 -3.07 1) KANI’s method has got capability to analyze any
21 Rno 6.77 8.76 structural frame.
22 Ron -6.77 -8.76 2) The software used in the present work such as
23 Rop 8.36 11.44 SAP2000V17 is most user friendly.
24 Rro -8.36 -11.44 3) SAP2000V17 will give clear information about various
Table 3: column Shear Force Comparison between Manual structural elements.
and SAP2000 4) KANI’s method is best and much simpler than the other
Beam Shear Force (KN) method like moment distribution and slope deflection
SI:No | Member End G il Calculation | SAP2000 method.
1 Ron 45.05 47.80 5) By comparing the result obtained from manual analysis
2 Rio 5912 56.37 and SAP2000v15 are nearly same.
3 RuL 7277 71.60 6) For _cqmplex boundary conditions kani’s method can’t be
4 Rin 72,05 71.23 sufﬂ(_:lfant SAP2000v15 can be recommended for such
5 Rep 56.79 53.50 conditions.
6 RpL 41.83 45.04 REFERENCES
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