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Abstract- The principle objective of this research is to
analyse and design a multi-storeyed building)] using
STAAD Pro. The design involves load calculations and
analyzing the whole structure by STAAD Pro. The
design methods used in STAAD-Pro analysis are Limit
State Design conforming to Indian Standard Code of
Practice. STAAD.Pro features a state-of-the-art user
interface, visualization tools, powerful analysis and
design engines with advanced finite element and
dynamic analysis capabilities. Initially we started with
the analysis of simple 2 dimensional frames and
manually checked the accuracy of the software with our
results. The results proved to be very accurate. We
analysed and designed a G + 3 storey building [2-D
Frame] initially for all possible load combinations
[dead, live, wind loads and seismic loads]. We
considered a building at PENAMALURU SITE, in which
the structure was designed for stlit+5 floors. The total
site area was 1500 sg.yds. Setbacks are provided to the
structure. Set back of 5m on north, 7m on east, 3m on
south, 4m on west were provided. Each floor consists of
5 flats. The structure was subjected to self-weight, dead
load, live load, and wind load under the load case
details of STAAD.Pro. The wind load values were
generated by STAAD.Pro considering the given wind
intensities at different heights and strictly abiding by
the specifications of IS 875. The materials were
specified and cross-sections of the beam and column
members were assigned. The supports at the base of the
structure were also specified as fixed. The codes of
practise to be followed were also specified for design
purpose with other important details. Then STAAD.Pro
was used to analyse the structure and design the
members. In the post-processing mode, after completion
of the design, we can work on the structure and study
the bending moment and shear force values with the
generated diagrams. We may also check the deflection
of various members under the given loading
combinations. The design of the building is dependent
upon the minimum requirements as prescribed in the
Indian Standard Codes. The minimum requirements
pertaining to the structural safety of buildings are being
covered by way of laying down minimum design loads

which have to be assumed for dead loads, imposed loads,
and other external loads, the structure would be required
to bear. Strict conformity to loading standards
recommended in this code, it is hoped, will ensure the
structural safety of the buildings which are being designed.
Structure and structural elements were normally designed
by Limit State Method. Complicated and high-rise
structures need very time taking and cumbersome
calculations using conventional manual methods.
STAAD.Pro provides us a fast, efficient, easy to use and
accurate platform for analysing and designing structures.

Index Terms- STAAD.Pro, G+4 storey, ISI
I. INTRODUCTION

Our research involves analysis and design of multi-
storeyed [G +4] using a very popular designing software
STAAD Pro. We have chosen STAAD Pro because of its
advantages like easy to use interface, conformation with the
Indian Standard Codes, versatile nature of solving any type
of problem, accuracy of the solution. STAAD.Pro is the
professional’s choice for steel, concrete, timber, aluminium
and cold-formed steel design of low and high-rise buildings,
culverts, petrochemical plants, tunnels, bridges, piles and
much more. STAAD.Pro consists of the STAAD.Pro
Graphical User Interface and the STAAD analysis and
design engine. In this

a) Risk level;

b) Terrain roughness, height and size of structure and
Local topography.

Itcan be mathematically expressed as follows:

Where: V =V, * k * ky* ks

V,, = design wind speed at any height z in m/s;

k, = probability factor (risk coefficient)

k, = terrain, height and structure size factor k; =

topography factor

Il. MATERIALS AND METHODS

WIND  PRESSURES AND
BUILDINGS/STRUCTURES:
The wind load on a building shall be calculated for the

FORCES ON
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building as a whole, individual structural elements as
roofs and walls and individual cladding units
including glazing and their fixings. The pressure
coefficients are always given for a particular surface
or part of the surface of a building.

F= (Cpe — Cpi) APd

Where,

Cpe = external pressure coefficient, Cpi = internal
pressure- coefficient, A = surface area of structural or
cladding unit, and Pd = design wind pressure element

WORKING WITH STAAD.Pro: The GUI (or user)
communicates with the STAAD analysis engine
through the STD input file.

Fig 3.1:STAAD input file
[3
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GENERATION OF THE STRUCTURE: The
structure may be generated from the input file or
mentioning the co-ordinates in the GUI. The figure
below shows the GUI generation method.

(3] final - Whole Structure

T I T I
Beam 89

[T

The Plan of G+4 was created by creating nodes on
the x-z plane and the nodes are joined by using add
beam tool

Total no. of columns = 58

Column Dimensions:

There are two types of column dimensions

For all columns until ground floor=0.45m*0.23m
For columns in ground floor=0.45m*0.3m

Beam Dimensions:

Plinth beam=0.3m*0.23m

From first slab beams are of different dimensions
Type 1=0.38m*0.23m

Type 2=0.3m*0.23m

Internal beams are placed which transfers the wall
load to the columns

Dimension of internal beam=0.23m*0.23

All slabs = 0.15 m thick

After completion of plan all the node points are
selected and by using translation.Repeat paste the
nodes in the direction of y at a distance of -0.5m.
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By using translation repeat 4 repeated floors were
created with a distance between any two floors be
3m. Internal beams are created from 1st floor which
bears the wall load and transfers the load to the
columns.

(2 el - WholeSrcture =E

@ & & Bd i Bd & & &
I_LXI Beam: 69

Fig : elevation of the G+4 storey building
Physical Parameters of Building:
Length along x axis = 37.91m
Width along z axis
=18.42m (from 0-11.82m in x direction)
=9.53m (from 11.82m-25.02m in x direction)
=16.84m  (from25.02m-37.91m in X  axis)
Height along y axis = (0.5m for foundation + ((G+4)
height 15m)) = 15.5m
Live load on the floors is 3 kN/m2
Grade Of Concrete And Steel Used: Used M25
concrete and Fe 415 steel

GENERATION OF MEMBER PROPERTY::
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Fig : Generation of member property
Generation of member property can be done in
STAAD.Pro by using the window as shown above.
The member section is selected and the dimensions

have been specified. The plinth beams dimension was
0.3m*0.23m. The beams from the first floor have a
dimensions of 0.3m*0.23, 0.23m*0.23m, 0.38m*0.23
and the columns are having a dimensions of
0.45m*0.23 m until ground floor, for ground floor
0.45m*0.3m was specified.

LOADING: The loadings were calculated partially
manually and rest was generated using STAAD.Pro
load generator. The loading cases were categorized
as:

e  Self Weight

e Dead Load From Slab

e Floor Load

e Wind Lad

e  Seismic Load

e Load Combinations

Self-Weight: The self weight of the structure can be
generated by STAAD.Pro itself with the self weight
command in the load case column.

Dead load from slab: Dead load from slab can also be
generated by STAAD.Pro by specifying the floor
thickness and the load on the floor per sq m. The load
was found to be: 3.75 KN/m2

O XRANGE O ZRANGE tge

Define Y Range
@ YRANGE O Group 2 {3 =
Load o ) Mandmum Pg m
Pressure [3.75 | kN/m2 e
Darection Minimum [0 m

O Global X Maximum |0 m

@) Global Y — -

O Global 2 Miimum [0 | m
[]One Way Distribution S | =
Towards

Change Close Help
Fig : Input window of floor load generator
() finl - Whole Structure oo
[ 7 a
T
!j'," 7 / /,/T//
) z
)
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[
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@ /]
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F|g Dead floor load distribution
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Fig : structure under DL from slab

LIVE LOAD:

The live load considered in each floor was 3 KN/sq

m. The live loads were generated in a similar
manner as done in the earlier case for dead load in
each floor. This may be done from the member load
button from the load case column.

[#) fnal - Whole Structure s [@]%]

¥

Fig: Structure under live load

WIND LOAD: The wind load values were generated
by the software itself in accordance with IS 875.
Under the define load command section, in the wind
load category, the definition of wind load was
supplied. The wind intensities at various heights were
calculated manually and feed to the software. Based
on those values it generates the wind load at different
floors.

e————— ey’

Select Type: | Custom v

Intensity vs. Height

Int (kNim?) | Height (m) |
1 1.814999990  9.999999534
2 2.000000033 14.99999968
3 ]

Fig : Design wind pressure at various heights
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Fig: Wind load effect on structure in ELEVATION

Seismic Load: The seismic load values were
calculated as per IS 1893-2002. STAAD.Pro has a
seismic load generator in accordance with the IS code
mentioned.

Description: The seismic load generator can be used
to generate lateral loads in the X and Z directions
only. Y is the direction of gravity loads. This facility
has not been developed for cases where the Z axis is
set to be the vertical direction using the “SET Z UP”
command.

Methodology: The design base shearis computed by
STAAD in accordance with the IS: 1893(Part 1)-
2002.

V=Ah*W Where, Ah = (Z*1*Sa)/ (2*R*g)
General format:

DEFINE 1893 LOAD

ZONE f1 1893-spec

SELFWEIGHT

JOINT WEIGHT

Joint-list WEIGHT w

1893-Spec= {RF f2, | f3, SS f4, (ST 5), DM f6, (PX
f7), (PZ 8), (DT f9)}

Where, Zone f1 = Seismic zone coefficient.
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RF f2 = Response reduction factor, f3 = Important
factor depending upon the functional use of the
structures, characterized by hazardous consequences
of its failure, post-earthquake functional needs,
historical value, or economic importance, SS f4 =
Rock or soil sites factor (=1for hard soil, 2 for
medium soil, 3 for soft soil). Depending on type of
soil, average response acceleration coefficient Sa/g is
calculated corresponding to 5% damping. ST f5 =
Optional value for type of structure (=1 for RC frame
building, 2 for Steel frame building, 3 for all other
buildings). DM f6 = Damping ratio to obtain
multiplying factor for calculating Sa/g for different
damping. If no damping is specified 5% damping
(default value 0.05) will be considered corresponding
to which multiplying factor is 1.0. PX f7 = Optional
period of structure (in sec) in X direction. If this is
defined this value will be used to calculate Sa/g for
generation of seismic load along X direction. PZ f8 =
Optional period of structure (in sec) in Z direction. If
this is defined this value will be used to calculate
Sa/g for generation of seismic load along Z direction.
DT f9 = Depth of foundation below ground level. It
should be defined in current unit. If the depth of
foundation is 30 m or below, the value of Ah is taken
as half the value obtained. If the foundation is placed
between then ground level and 30 m depth, this value
is linearly interpolated between Ah and 0.5Ah.

Type : |1S 1893 - 2002/2005 v | [include Accidental Load
[J include 1893 Part 4

Generate

value |  Unit A
Zone|0.16
Response reduction Factor (RF) S
Importance factor (I)|1
Rock and soil site factor (SS) |2
* Type of structure (ST)|1
Damping ratio (DM) |0.05 i
* Period in X Direction (PX) [0.314 seconds
* Period in Z Direction (PZ) [0.219 "seconds
* Depth of foundation (DT) m
* Ground Level (GL)|2.64034e-015 m
*Spectral Acceleration (SA)|0 !
* Muttiolvine Factor for SA (DF)I0

rme Factor

Parameters

Fi'g - seismic load definition

R e e e

TR E N R

=
g
&F

Modeig Mo Lowd 1 L0\ pd Uns tem

Fig: structure under seismic load

LOAD COMBINATION: The structure has been
analyzed for load combinations considering all the
previous loads in proper ratio. In this combination
cases a combination of self-weight, dead load, live
load, wind load and seismic load was taken in to
consideration. Load combinations assigned for the
structure are mentioned in below figure.

10 : WL Z-VE A
11:1.5(DL+LL)

12 : 1.5(DL+EL+X)

13: 1.5(DL+EL-X)

14 : 1.5(DL+EL+2)

15: 1.5(DL+EL-2)

16 : 1.5(DL+WL+X)
17 : 1.5(DL+WL-X)

: 1.5(DL+WL+2)
19: 1.5(DL+WL-2)
20 : 1.2(DL+LL+EL+X)
21: 1.2(DL+LL+EL-X)
22 : 1.2(DL+LL+EL+2)
23:1.2(DL+LL+EL-2)
24 : 1.2(DL+LLsWL+X)
25: 1.2(DL+LL+WL-X)
26 : 1.2(DL+LL+WL+2)
27 : 1.2(DL+LL+WL-2)

EEEnaEEEEEEEREEaAaEE

a¢¢+++‘¢+'+'++++4+++4+

Load Envelopes v
New... Add... Edit Delete
[] Toggle Load

Assignment Method

Assign To Selected Entities

Jse Cursor To Assign
Assign To Edit List

|

Help

Close

Fig: Load combinations
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Fig 4.13: GUI showing the analyzing window Fig: Design specifications in STAAD.Pro
If zero errors were found in the analyzing Window, IV. ANALYSIS AND DESIGN RESULTS
then go to post processing mode for further design of
the structure. Some of the sample analysis and design results have
been shown below for beam number
I1l. DESIGN OF G + 4 RCC FRAMED BUILDING
USING STAAD.Pro BEAM NO.1 DESIGN RESULTS
M25 Fe415 (Main) Fe415 (Sec.)
The structure was designed for concrete in
accordance with IS code. The parameters such as LENGTH: 3260.0 mm SIZE: 230.0 mm X 300.0 mm
clear cover, Fy, Fc, etc were specified. The window COVER: 25.0 mm
shown below is the input window for the design SUMMARY OF REINF. AREA (Sg.mm)
purpose. Then it has to be specified which members
are to be designed as beams and which member are to SECTION 0.0mm 815.0mm 1630.0mm 2445.0mm
be designed as columns. 3260.0 mm
]
B A _ { TOP 35366 12672 12672 12672  379.95
ECDLEE;': REINF. (Sg.mm) (Sq.mm) (Sg.mm) (Sq.mm) (Sg.mm)
by BOTTOM 126.72 126.72 126.72 126.72 126.72
ESfSH REINF. (Sg.mm) (Sg.mm) (Sg.mm) (Sgq.mm)  (Sq. mm)
T Yeldserghturman 43680 | 2 e
i e SUMMARY OF PROVIDED REINF. AREA
Bowwoan || e e
E:S"‘Sﬁc mﬂmmﬁmﬂumm SECTION 0.0mm 815.0mm 1630.0mm 2445.0mm
| w02 3260.0mm
R veTHOD e,
E:Ix?@'c” TOP 2161 2161 2161  2-16i  2-16i
Emﬁ REINF. 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s)
| ren BOTTOM 2-12i 2-12i 2-12i 2-12i 2-12i
EEEX‘CS: J REINF. 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s)
= SHEAR 2 legged 10i 2 legged 10i 2 legged 10i 2 legged
(JAterCurent |~ Add Assn Cose Heb 101 2 legged 10i

Fig : Input window for design purpose.
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REINF. @ 100 mm c/c @ 100 mmc/c @ 100 mm c/c
@ 100 mm c/c @ 100 mmc/c

SHEAR DESIGN RESULTS AT DISTANCEd
(EFFECTIVE DEPTH) FROM FACE OF THE
SUPPORT

SHEAR DESIGN RESULTS AT  490.0 mm AWAY
FROM START SUPPORT

VY = 3059 MX = 0.20LD= 13

Provide 2 Legged 10i @ 100 mm c/c

SHEAR DESIGN RESULTS AT  490.0 mm AWAY
FROM END SUPPORT

VY = -3183 MX = 025 LD= 12

Provide 2 Legged 10i @ 100 mmc/c

#7 my project 1 - Beam X

JO 300

Geometry Property Loading Shear Bending Deflection Concrete Design

Beam no. = 1. Section: Rect 11.81x9.06

Length = 3.25999

Node | X-Coord | Y-Coord | z-Coord | UNIT:m
1 0 0 0
3.25999 0 i
Addtional Info Releases:
Beta Angle: 0 Cenge Beta Start:
End:
Fire Proofing
Radioe of Curvature Change Releases At Start....
Ganna Ao deg Change Releases At End ...
Print Close
Fig : Geometry of beam no. 1
&7 my project 1 - Beam X
Geometry Propety Loading ShearBending Deflection Concrete Design
Beam No =1
83.24
n
1L// 153 .
-83.65
Section Forces [[] Approximate 2nd order Effect
Dist Fy Mz
Dist. Fy | Mz A ® ot o
m kN Kip-in 5 7 g
2173329085 -5.784 2761 [0 o ‘ l 578 [ 8360 ]
2444995220 -5.784 41519 Selection Type
2716661356 -5.784 155.426 Load Case : [1.EL XeVE S
2988327492 -5.784 169.334 L
3.259993627 -5.784 83242 @ Bending - Z (O Bending - Y
5 (O Shear-Y (O Shear-Z
Print Close

Fig: Shear bending of beam no. 1

&7 my project 1 - Beam X

Geometry Propety Loading Shear Bending Deflection Concrete Design =
Beam no. = 1. Section: Rect 11.81x9.06

—_—
Length = 3.25999 0.230

Physical Properties (Unit: m)
Ax

0.0689997 3 0.000645948
Ay 0.0689997 ly 0.000304173 Assign/Ct P
Az 0.0689997 Iz 0.000517496
D 0.2g9999 w 023
Material Properties
Elasticity (kip/in2) | 3150.02 Density(kip/in3) | 8.68005¢-005 CONCRETE ~
Poisson 017 Alpha | 1e-005
Assign Material
Print Close

Fig: property of beam no. 1
]
I&MMMS’#HMMWWeM

} Beam No =1
0.005 0.005

T m—

]
Dist.
Deflection : D:p

Dist Displ ~ a1 I
= in i0.00() |0.005
2.173329085 0.005
Selection Type

2.444995220 0.005 <
[ELXVE  ~

2716861356 0.005
2988327492 0.005
: @ Global Deflection @ XDir
OYDr

3.259993627 0.005
v O Local Deflection Ozor

f Note: Displacements between end points are calculated based on first order effects only.
§ 3
| Print Close
Fig: Deflection of beam no. 1
® ' my project 1 - Beam x
Geometry Propetty Loading Shear Bending Deflection Concrete Design

Beam no. = 1 Design code : 1S-456
2#16 @ 267.00 0.00 To 2173.23

2#16 @ 267.00 2172.33 To 32€0.00

16 # 10 o/c 100.00 16 # 10 /c 100.00

2#12 @ 21.00 0.00 To 22€0.00

0 [ L

2t 0.000 at 1620.000 at 32€0.000
Design Load Design Parameter
Mz Dist. Fy(Mpa) [415
Kn Met | Met | . | Fc(Mpa) |25
1134 16 1 Depth(m) |0.299999394
-30.53 0 13 Width(m)_|0.229999525
-32.49 33 12 Length(m) | 3.259993627
Prir t Chse

Fig: concrete design of beam no. 1
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COLUMN NO. 103 DESIGN RESULT
M25 Fe415 (Main) Fe415 (Sec.)

LENGTH: 5000 mm CROSS SECTION: 300.0
mm X 450.0 mm COVER: 40.0 mm

GUIDING LOAD CASE:l END JOINT:1
TENSION COLUMN
REQD. STEEL AREA 1080.00 Sg.mm.

REQD. CONCRETE AREA: 133920.00 Sq.mm.

MAIN REINFORCEMENT : Provide 12-12 dia.
(1.01%, 1357.17 Sq.mm.)

(Equally distributed)

TIE REINFORCEMENT: Provide 10 mm dia.
rectangular ties @ 190 mm c/c

SECTION CAPACITY BASED ON

REINFORCEMENT REQUIRED (KNS-MET)

Puz: 184275 Muzl: 5552 Muyl: 3522
INTERACTION RATIO: 0.81 (as per Cl. 39.6,
1S456:2000)

SECTION CAPACITY BASED ON
REINFORCEMENT PROVIDED (KNS-MET)

WORST LOAD CASE: 1
END JOINT: 89 Puz: 192590 Muz: 73.12
Muy: 45621R: 0.76

# 1 my project 1 - Beam x

I Geometry Property Loading Shear Bending Deflection Concrete Design

Beam no. = 103 Design code : 1S-456

Design Load Design Parameter
Load 1 Fy(Mpa) 41S

Location End 1 Fc(Mpa) 2s
Pu(Kns) -100.25 As Reqd(mm?) [ 1080
Mz(Kns-Mt)|41.97 As (%) 1.005
My(Kns-Mt)|0.36 Bar Size 12
Bar No 12

0.200m

Print Close

Fig : Concrete design of columnno.103

BEAM NO.2 DESIGN RESULTS

M25 Fe415 (Main) Fe415 (Sec.)

LENGTH: 3580.0 mm
mm COVER: 25.0 mm

SIZE: 230.0 mm X 300.0

SUMMARY OF REINF. AREA (Sg.mm)

SECTION 0.0 mm 895.0 mm 1790.0 mm
2685.0 mm  3580.0 mm

TOP 382.62 126.72 126.72 126.72
408.96

REINF. (Sq. mm) (Sq. mm) (Sq. mm)
(Sq. mm)  (Sg. mm)

BOTTOM 126.72 126.72 146.40
126.72 126.72

REINF. (Sq. mm) (Sq. mm) (Sq. mm)
(Sg. mm)  (Sg. mm)

SUMMARY OF PROVIDED REINF. AREA

SECTION 0.0 mm 895.0 mm 1790.0 mm
2685.0 mm  3580.0 mm

TOP 4-12i 2-12i 2-12i 2-12i
4-12i

REINF. 1 layer(s) 1 layer(s) 1layer(s) 1
layer(s) 1 layer(s)

BOTTOM 2-12i 2-12i 2-12i 2-12i
2-12i

REINF. 1 layer(s) 1 layer(s) 1 layer(s) 1

layer(s) 1 layer(s)

SHEAR 2 legged 10i 2 legged 10i 2 legged 10i 2
legged 10i 2 legged 10i

REINF. @ 100 mm c/c @ 100 mm c/c @ 100 mm
c/c @ 100 mm c/c @ 100 mm c/c

SHEAR DESIGN RESULTS AT DISTANCE d
(EFFECTIVE DEPTH) FROM FACE OF THE
SUPPORT

SHEAR DESIGN RESULTS AT 490.0 mm AWAY
FROM START SUPPORT

VY = 3241 MX = -0.04 LD= 13

Provide 2 Legged 10i @ 100 mmc/c

SHEAR DESIGN RESULTS AT 490.0 mm AWAY
FROM END SUPPORT

VY = -3352 MX = -0.04 LD= 12

Provide 2 Legged 10i @ 100 mmc/c

BEAM NO. 3 DESIGN RESULTS
M25 Fe415 (Main)
LENGTH: 4980.0 mm

300.0 mm COVER: 25.0 mm
SUMMARY OF REINF. AREA (Sg.mm)

Fe415 (Sec.)

SIZE: 230.0mm X
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SECTION 0.0 mm 12450 mm  2490.0 mm
3735.0 mm  4980.0 mm

TOP 729.26 126.72 126.72 126.72
730.78

REINF. (Sg. mm) (Sq. mm) (Sq. mm)
(Sg. mm)  (Sq. mm)

BOTTOM 125.78 125.78 344.11
125.78 125.78

REINF. (Sg. mm) (Sq. mm) (Sg. mm)
(Sg. mm)  (Sq. mm)

SECTION 0.0 mm 12450 mm  2490.0 mm
3735.0 mm  4980.0 mm

TOP 7-12i 2-12i 2-12i 2-12i
7-12i

REINF. 2 layer(s) 1 layer(s) 1llayer(s) 1
layer(s) 2 layer(s)

BOTTOM 2-16i 2-16i 2-16i 2-16i
2-16i

REINF. 1 layer(s) 1 layer(s) 1layer(s) 1

layer(s) 1 layer(s)

SHEAR 2 legged 10i 2 legged 10i 2 legged 10i 2
legged 10i 2 legged 10i

REINF.@ 100 mmc/c @ 100 mmc/c @ 100 mm
c/c @ 100 mmc/c @ 100 mm c/c

SHEAR DESIGN RESULTS AT DISTANCE d
(EFFECTIVE DEPTH) FROM FACE OF

THE SUPPORT

SHEAR DESIGN RESULTS AT  490.0 mm AWAY
FROM START SUPPORT

VY = 5294 MX = 035 LD= 11

Provide 2 Legged 10i @ 100 mmc/c

SHEAR DESIGN RESULTS AT  490.0 mm AWAY
FROM END SUPPORT

VY = -5283 MX = 035 LD= 11

Provide 2 Legged 10i @ 100 mmc/c

COLUMN NO. 104DESIGNRESULTS
M25 Fe415 (Main) Fe415 (Sec.)
LENGTH: 500.0 mm CROSS SECTION: 300.0
mm X 450.0 mm COVER: 40.0 mm

GUIDING LOAD CASE: 2 END JOINT: 8
TENSION COLUMN

REQD. STEEL AREA 1080.00 Sg.mm.

REQD. CONCRETE AREA: 133920.00 Sgq.mm.

MAIN REINFORCEMENT: Provide 12 - 12 dia.
(1.01%, 1357.17 Sg.mm.)
(Equally distributed)

TIE REINFORCEMENT: Provide 10 mmdia.
rectangular ties @ 190 mm c/c
SECTION CAPACITY BASED ON

REINFORCEMENT REQUIRED (KNS-MET)

Puz: 184275 Muzl: 6514 Muyl: 4104
SECTION CAPACITY BASED ON
REINFORCEMENT PROVIDED (KNS-MET)

WORST LOAD CASE: 12

END JOINT: 90 Puz: 192590 Muz:
Muy : 83.42IR: 0.62

COLUMN NO. 105 DESIGN RESULTS
M25 Fe415 (Main) Fe415 (Sec.)

LENGTH: 500.0 mm CROSS SECTION: 300.0
mm X 450.0 mm COVER: 40.0 mm

GUIDING LOAD CASE: 2 END JOINT: 15
TENSION COLUMN

REQD. STEEL AREA : 1080.00 Sgq.mm.

REQD. CONCRETE AREA: 133920.00 Sg.mm.

135.10

MAIN REINFORCEMENT : Provide 12 -12 dia.
(1.01%, 1357.17 Sq.mm.)

(Equally distributed)

TIE REINFORCEMENT: Provide 10 mmdia.
rectangular ties @ 190 mm c/c

SECTION CAPACITY BASED ON

REINFORCEMENT REQUIRED (KNS-MET)

Puz: 184275 Muzl: 64.84 Muyl: 40.86
INTERACTION RATIO: 0.49 (as per Cl. 39.6,
1S456:2000)

SECTION CAPACITY BASED ON
REINFORCEMENT PROVIDED (KNS-MET)

WORST LOAD CASE: 12
END JOINT: 91 Puz: 192590 Muz:
Muy : 78.41IR: 0.66

126.04

V. CONCLUSION

STAAD PRO has the capability to calculate the
reinforcement needed for any concrete section. The
program contains a number of parameters which are
designed as per IS: 456(2000). Beams are designed
for flexure, shear and torsion. Design for Flexure is
maximum sagging (creating tensile stress at the
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bottom face of the beam) and hogging (creating
tensile stress at the top face) moments are
calculated for all active load cases at each of the
above mentioned sections. Each of these sections
are designed to resist both of these critical sagging
and hogging moments. Where ever the rectangular
section is inadequate as singly reinforced section,
doubly reinforced section is tried.

Design for Shear, hear reinforcement is calculated
to resist both shear forces and torsion moments.
Shear capacity calculation at different sections
without the shear reinforcement is based on the
actual tensile reinforcement provided by STAAD
program. Two- legged stirrups are provided to take
care of the balance shear forces acting on these
sections.

Beam Design Output is the default design output
of the beam contains flexural and shear
reinforcement provided along the length of the
beam. Column Design are designed for axial forces
and biaxial moments at the ends. All active load
cases are tested to calculate reinforcement. The
loading which vyield maximum reinforcement is
called the critical load. Column design is done for
square section. Square columns are designed with
reinforcement distributed on each side equally for
the sections under biaxial moments and with
reinforcement distributed equally in two faces for
sections under uni-axial moment. All major criteria
for selecting longitudinal and transverse
reinforcement as stipulated by IS: 456 have been
taken care of in the column design of STAAD.
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