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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. 

II. 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. 

III. 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 

 
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 θA by a 

moment 2 M 'AB inducing a moment M 'AB at fixed end 

B. 

 Next rotating the end B only through an angle θB 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. 

MAB = MFAB + 2M AB + MBA 

MBA = MFBA + 2MBA + MAB………………………(1) 

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

far end. Similarly when we refer to moment MBA, 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 

 
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: 

MAB = MFAB + 2M '
AB + M'

BA 

MAC = MFAC + 2M '
AC + M'

CA  

MAD = MFAD + 2M '
AD + M'

DA 

MAE = MFAE + 2M '
AE + M'

EA 

For equilibrium of joint A, ∑ MA = 0 

∴ ∑ MFAB + 2∑ MAB + ∑ MBA = 0…………………….. (2) 

Where, 
∑ MFAB =Algebraic sum of fixed end moments at A of all 

members. 

∑ M ‘ 
AB = Algebraic sum of rotation moments at A of all 

members. 

∑ M’ 
BA = Algebraic sum of rotation moments of far ends from 

equation (2) 

∑ M’ 
AB = - 

1

2
 [∑ MFAB + ∑ MBA]……………………… (3) 

We know that 2M’ AB = 4EIAB/LABθA = 4EKAB θA 

Where KAB = IAB/LAB, relative stiffness of member AB 

MAB = 2E KAB θA …….…………….…………….….. (4) 

∴ ∑ M’
 AB = 2EθA ∑ KAB …………………..…….….... (5) 

(At rigid A all the Rotation θA) 

Dividing Equation (4)/(5) gives 

MAB/∑ MAB = KAB/∑ KAB 

∴MAB = KAB/∑ KAB (∑ M’
AB) ………………….…….... (6) 

Substituting value of ∑ M’
AB from (3) in (6) 

MAB = (-
1

2
) KAB/∑ KAB [∑ MFAB + ∑ MBA] = UAB [∑ MFAB + 

∑ MBA] ……….………………………………………. (7) 

Where UAB = -
1

2
 KAB/∑ KAB 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= 230×400mm 

Column Size=230×400mm 

Grade of Concrete= M20 

Grade of Steel= Fe415 HYSD 

Live Load= 2.5KN/m2 

Floor Finish=1KN/m2 

Wall Thick = 230mm 

Density of Brick=20KN/m3 

Density of Concrete= 25KN/m3 

 
Fig. 3: Plan 
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Fig. 4: Tributary Load distribution (from slab to selected 

frame) 

 
Fig. 5: Loading on frame 

 
Fig. 6: Kani’s method iteration cycles 

 
Fig. 7: shows loading diagram in SAP2000 

Sl.No 
Member 

End 

Column End Moments In (KN-m) 

Manual 

Calculation. 

SAP2000 

Results. 

1 MAB 3.57 4.50 

2 MBA 7.14 8.99 

3 MBC 12.6 15.24 

4 MCB 10.68 13.54 

5 MCD 12.57 16.11 

6 MDC 16.38 21.45 

7 MEF 2.02 2.67 

8 MFE 4.04 5.37 

9 MFG 7.7 9.70 

10 MGF 7.12 9.23 

11 MGH 7.69 10.47 

12 MHG 8.84 12.69 

13 MIJ -2.35 -3.10 

14 MJI -4.7 -6.16 

15 MJK -8.66 -11.00 

16 MKJ -7.67 -10.42 

17 MKL -8.35 -11.90 

18 MLK -10.02 -14.48 

19 MMN -3.11 -4.13 

20 MNM -6.22 -8.14 

21 MNO -10.77 -13.83 

22 MON -9.54 -12.46 

23 MOP -11.13 -14.82 

24 MPO -13.95 -19.51 

Table 1: Column Moments Comparison between Manual 

and Sap2000 

Sl.

No 

Beam End Moment (KN-

m) 

Span Bending Moment 

(KN-m) 

Mem

ber 

End 

Manual 

Calcula

tion 

SAP2

000 

Sp

an 

Manual 

Calcula

tion 

SAP2

000 

1 MBF -20.28 -24.24 
BF 16.26 16.23 

2 MFB 39.12 35.23 

3 MFJ -51.63 -50.30 
FJ 28.58 27.60 

4 MJF 50.73 49.73 

5 MJN -36.89 -32.57 
JN 14.27 14.31 

6 MNJ 17.90 21.97 

7 MCG -23.98 -29.65 C

G 
15.59 15.76 

8 MGC 36.76 30.76 
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9 MGK -51.92 -50.45 G

K 
28.09 27.26 

10 MKG 51.47 50.22 

11 MKO -34.00 -27.89 K

O 
14.16 13.28 

12 MOK 21.01 27.28 

13 MDH -16.88 -21.45 D

H 
16.66 16.95 

14 MHD 41.72 36.58 

15 MHL -51.27 -49.27 
HL 29.06 28.77 

16 MLH 50.13 48.46 

17 MLP -39.19 -33.97 
LP 15.12 15.11 

18 MPL 13.9 19.51 

Table 2: Beam Moments Comparison between Manual and 

SAP2000 

Sl.No 
Member 

End 

Coloumn Shear Force (KN) 

Manual Calculation SAP2000 

1 RAB -2.67 -3.37 

2 RBA 2.67 3.37 

3 RBC -7.76 -9.59 

4 RCB 7.76 9.59 

5 RCD -9.65 -12.52 

6 RDC 9.65 12.52 

7 REF -1.51 -2.01 

8 RFE 1.51 2.01 

9 RFG -4.94 -6.31 

10 RGF 4.94 6.31 

11 RGH -5.51 -7.72. 

12 RHG 5.51 7.27 

13 RIJ 1.76 2.32 

14 RJI -1.76 -2.32 

15 RJK 5.44 7.14 

16 RKJ -5.44 -7.14 

17 RKL 6.12 8.8 

18 RLK -6.12 -8.8 

19 RMN 2.33 3.07 

20 RNM -2.33 -3.07 

21 RNO 6.77 8.76 

22 RON -6.77 -8.76 

23 ROP 8.36 11.44 

24 RPO -8.36 -11.44 

Table 3: column Shear Force Comparison between Manual 

and SAP2000 

Sl.No Member End 
Beam Shear Force (KN) 

Manual Calculation SAP2000 

1 RDH 45.05 47.80 

2 RHD 59.12 56.37 

3 RHL 72.77 71.60 

4 RLH 72.25 71.23 

5 RLP 56.79 53.59 

6 RPL 41.83 45.04 

7 RCG 48.47 51.77 

8 RGC 55.70 52.40 

9 RGK 72.62 71.46 

10 RKG 72.40 71.36 

11 RKO 53.15 49.50 

12 ROK 45.47 49.31 

13 RBF 46.75 48.97 

14 RFB 57.42 55.20 

15 RFJ 72.72 71.54 

16 RJF 72.30 71.28 

17 RJN 54.93 52.45 

18 RNJ 43.69 46.18 

Table 4: Beam Shear Force Comparison with Manual and 

SAP2000 

 
Table 5: Column Axial Force Comparison with Manual and 

SAP2000 

V. CONCLUSION 

1) KANI’s method has got capability to analyze any 

structural frame.  

2) The software used in the present work such as 

SAP2000V17 is most user friendly. 

3) SAP2000V17 will give clear information about various 

structural elements. 

4) KANI’s method is best and much simpler than the other 

method like moment distribution and slope deflection 

method. 

5) By comparing the result obtained from manual analysis 

and SAP2000v15 are nearly same. 

6) For complex boundary conditions kani’s method can’t be 

sufficient SAP2000v15 can be recommended for such 

conditions. 
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