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ABSTRACT

In these few decades use of software in structures in rapidly increases, as soon as
software came in structure analysis the continuous updates and new software starts giving

more better and accurate results then previous.

E-tabs in use for 30 years, & it is used to modal Bhuj Khalifa like tall structures. It is
very accurate while giving wind effects as well as seismic, dead and impose loads etc. 1t’ll
provide result better then Staad-pro if we talk about seismic effects. It’ll give a clear view of
2D and 3D diagram side by side so we can understand better what is going on and how
members are behaving and changes as well. The best part it’ll suggest the size and lodes

bearing values where we have to make changes.

In this we are going to model a typical structure by using E-tabs and then analyse and
design the structure with wind loads, seismic load, impose load, dead load etc. & going to
make a stable structure which can bear all type of loads with-out effecting the life span of the
structure and with-out any waste of materials or product like concrete structures, with less
time and money. The structure or modal is more challenging because the C.G. of the building
will not lie on its own axis it is a step structure so the maximum load is going to concentrate
at only end, so by providing different members and shear walls and after so many changes we

have to make it stable so that it can take all kind of loads with-out effecting any of its

property.

The structure is constructed 78 x 78m space and the total height of the structure is 50
story that is 175m from the ground, ground floor is of 3m height and the typical story height
is 3.5m each. The structure is varying from floor to floor and the C.G. is not lying at its

center.

KEYWORDS: Geometry of Building, Building Height, Ground Conditions, E-tabs.
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CHAPTER 1

INTRODUCTION

1.1) BACKGROUND

Steel i1s a metal which is found in earth, due to its tensile nature it is widely used in
construction. And with high temperature of heat it can be melted in order to provide a

different shape without losing any property.

Steel structures are making a great job in the role of typical structure and they are also

very good in.
1.2) PROPERTY

Steel is very good in tension so it is using as bar in concrete structures to provide tensile
strength and concrete itself a brittle material so it is good in compression and with this the life
span of the structure also increases. Also they are very good in absorbing heat also so the
expansion and contraction will also be taking while constructing. Stress strain curve will help

to understand the toughness of the material and bearing from elastic to plastic deflection.

Stress

. Ductility

-y
b

L 3

strain

Fig (1) Stress strain curve



1.3) HISTORY

Our civilization is started when the first life put steps on this earth and by every passing years
our technology and knowledge is getting improve and better now we have lot more option to
build more economical, precise and long durable life structure without effecting environment

they are called eco friendly structure or green structures.

Steel is nearly 4000 years old from the date of 1800 BC. In steel the percentage of carbon in
alloys is up to 2.1% of its weight & the property vary as the percentage is increases or

decreases.

Fig (2) preparation of steel

1.4) GENERAL

Construction with steel is better than the concrete structures it is easy to place and give faster
and better result and more durability against natural disasters. It is simply can join by bolt
joint, welded joints etc. So it can act as one. Retrofitting work is also very easy for steel

structures and they are very good in tension as well as compression.



Multi-story building when having a sudden collapse is called dynamic action.
Dynamic analysis of multi-story building when the C.G. of the structure is not lies on its axis.
An irregular steel structure when under go to seismic and dynamic analysis the changes of the

structure, and how to rectify and can design to with stand to the lodes with-out effecting the

property of structure.

General information
Type Commercial offices;
Hotel
Location Abu Dhahi, United
Arab Emirates
Coordinates u24.¢1853?“w
54.434692°E
Construction started September 2007
Topped-out 2010
Owner Ahu Dhabi National
Exhibitions Company
Height
Roof 160 m (520 ft)
Technical details
Floor count 35
Floor area 53,100 m?
(572,000s501)
Design and construction
Architect EMJIM Dubai
.| Main contractor Al Habtoor Engineering
Enterprises

Fig (3) Capital Gate (Abu dhabi)




1.5) OBJECTIVES OF STUDY

e To prevent life from any hazards.

e To increase the life span of the structure by making effective modal so that loads will
not effects the life span of structure.

e Constructing multi-story building so that less area can be occupied by more people.

e Effective and economical structure.

e Reducing wind and seismic effects as much as possible.

1.6) SCOPE OF THE STUDY:-

Dynamic analysis of 50-Story irregular structure using E-Tabs, and designing the
effective design with stand to the dynamic and seismic loads applied to it by member to
member. For specially analysis of seismic and dynamic action the E-tabs is very good and the

values of this software is more accurate then Staad-pro.

Dynamic analysis of structure will give us the final result of the disaster with stand
the structure or can bear. Steel members are easy to transport and can get faster result then
concrete. Concrete structures are very typical there we have to go for the every cheque
possible and then we get a final result in case of high rise we have to care full that mix design
was good, vibration should be not more not less, pumping, type of super plasticisers used etc.
& when the disaster occur if single member will fail then whole structure will come down &
there will be irreplaceable loss can happen. After failure it will create more problem to
environment it will hard to dump so most of the cases people dump this chemical or concrete
waste to water body’s & the water get polluted, if it is used to fill the open space the it’ll
effect the ground water so out of that we can only see the waste of time, money as well as
resources. Steel structure easily can be deign by using codes (for India IS 800) and if any
disaster will occur to any specific member then it can be easy to replace and it’ll not

completely collapse. The life span of the structure is also grater.



CHAPTER 2

LITRATURE REVIEW

2.1) PREVIOUS RESEARCH PAPERS:-

1.  Kai Hu et al. (2012) study of high rise structures with oblique columns.

I'able 1. Mam strectural indicators

Main structural ETABS SAP2000 SATWE

indicators

Period{s) I 26335 (0E3=0.17+0.00) 26384 (0.7H021+0000) 27237 (0850, 15+0.00)
T2 22572 (020H)L.TTHLOZ) 23039 (02650, 74+0.00) 22533 (0.15+H0.83H1L02)
I3 20052 (0001-+HE 16+ 83) 2053 (0.05+0.95+0.00) 17664 (0.01+0.02-+01.97)
T4 088728 (0680 32+0.00) 1974 (0.00+HD.01+H19%) 09188 (D.69HD. 30+0.01)
I3/T1 (.76 0.78 {06y
I3/12 (.85 0,84 0.8

Chverturning X Q46500 (32.108%) 1545632 (32.86%) 1347282 (57.91%)

moment {ratio)

of columns ¥ SGTT00 (24 80%%) 1324125 (534.77%) 1353829 (51.80%)

{kN-m)

Fig. 3. Overturnmg moment ratio of columns (a) X Direction; (b) Y Darection

Fig (4) Over turning moment graph

It can be effortlessly observed from the assumption that the anxiety conveyances figured by
these two projects are generally equivalent. In the mean time, because of the slanted sections,
incomplete chunks need to transmit and adjust the drive what’s more, distortion amongst
slanted and right sections, and after that bear a bigger in-plane load under gravity. This
demonstrates, for complex structures, it is important to take the chunks push examination at
debilitate positions. By far reaching examination of these two projects, ETABS has some
propelled capacities in preprocessing, for example, consequently line limitation and region
units division; while MIDAS/Gen has prevalent post-preparing capacities which could join

direct and shearing stresses and figure the important tractable worry of sections.



1l.

iil.

A.DEYLAMI & J.JROWGHANI-KASHANI et al. In this paper the entire strides of
divider configuration was depicted and it was found that one can plan the SPSW, just
by having the base shear of divider. At last the progressions of web plate thicknesses
in SPSW were assessed. Gotten comes about demonstrate that as moving towards
bring down stories in a building, the web plate thicknesses will increment. The
contrasts between web plate thicknesses are decreased at lower stories of a building.
The patterns of changes in web plate thicknesses are about the same in all the three

structures.

A.K. Al-Tamimi et al This paper displays an approach for correlation of various
development materials in three diverse structures. As per our information
accumulation, which depends on material testing, the properties of the three diverse
solid examples coordinate with the ones utilized for the plan. Along these lines, the
outcomes got from the information gathering are all legitimate. Thus, the qualities
were utilized as a part of the plan programming, for example, (ETABS, SAFE, ACI
LIFE 365) to acquire sensible outcomes in regards to volume of solid, cost, carbon
impression, and manageability over the long haul. To guarantee that our outcomes
were exact and the correlation was reasonable, the outer elements were killed, and in
this manner the tried environment was settled for every one of the three contemplates.
The examination between the diverse materials was done through two distinct
parameters: (Basic outline, solid volume, relative cost, and relative impression) and
ACI LIFE 365 which relies on upon the blend outlines and cost of the materials.
Taking everything into account, the general outcomes uncovered the unmistakable
varieties between the diverse development materials. Henceforth, the high quality
cement turned out to be the most economical, strong, down to earth, and cost
productive. This review plainly indicates how diverse development materials can be
thought about in light of particular criteria to pick the most maintainable and savvy

material in the development business.



CHAPTER 3

BUILDING DETAIL, LOADS & LOAD COMBINATIONS

3.1) GENERAL:-

The building is high rise steel structure of grid spacing 6m each side of the axis and 50 story
of height 174.5 m tall office type building. The building construction site is “Surat” (Gujrat)
Seismic Zone III wind speed is 44m/s

The structure is steel structure the design process is quite different from the general
RCC buildings the process is time consuming if we go to the accuracy like taking auto
selecting system where we define the bunch of steel members under that name and then
proceed to design.

TOP VIEW OF STRUCTURE
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3D VIEW OF STRUCTURE Fig (6)
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No. of section

6194

Type of section

Auto select list

Soil type Hard soil
Seismic zone I
Wind speed 44m/s
No. of Story 50 Story
Bottom height of story 3m
Typical story height 3.5m
Distance between grids 6m
Type of shear wall Shell thin
Slab type Deck slab

Table (1) Details of the structure
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3.2) DEFINITION:-

3.2.1) DEFINITION MATERIAL:-

The steel structure first has to define the material.

m Define Matenals

Materials Click to:

AP =i

AR15GErED
Fe3d5
M30 ModifyShow Matedal ...
Masonny

HYSD500

-Cann:el

fig (7) Define materials
The first three are the default materials based on American codes and the remaining are what
we define in the property of the structure or depending on the material available to complete
the task
1) Fe345 for steel
i1) M30 Concrete
i11) Masonry for brick work

iv) HYSDS500 for bars

11



3.2.2) SECTION PROPERTY DEFINITION:-After defining the material now it’s time to
define property of the material from the given property (all selection must done under the
respective code we are using for design).

General Data
Property Name abe
Auto Select Design Type Steal S
Motes Modify/Show Notes... A —
Shape
Section Shape Ao Selsct =
=1
Section Property Source
Source: User Defined
Choose Sections in Auto Select List
Available Sections
Type |A
Filter Auto Select List
ISNT100 ~
ISNT150
ISST10D
ISST150
ISSTZ200
I1SSTZ280
ISWE150
ISWB175
Show... ISWE200
ISWB225
ISWB250
ISWB300
ISWB350
ISWB400
ISWB450
ISWB500
ISWB550
ISWBS50-1
ISWBRDD-1
1SWBE00-2 v
Starting Section
Starting Section in Auto Select List Median Section by Arsa

Fig (8) Property definition

In the property define the auto select list is choose, the all sections are define under the same
name and the most adequate member is provided to resist against the applied force. First it’ll
provide the very basic or initial member in the group then after analysis the members or
sections are swap by the adequate member. It looks easy but the process of swapping take too
much time then we expect for me it take approx 48 days.

12



3.2.3) DECK SLAB:-

m Deck Property Data 4

General Data
Property Mame Dreckl
Type Fited i
Slab Material M30
Deck Materal Fa345
Modeling Type Membrane
Modifiers {Cumenthy Default) . Modify/Shiow ..
Display Color 1 |
Property Motes . Modify./Show...

Property Data
Slab Depth, to 100 mim
Rib: Depth, hr 75 mm
Rib Width Top, wrt 175 mm
Rib Width Bottom, wrb 125 mm
Ribr Spacing, sr 300 mim
Deck Shear Thickness 1 mm
Decle Unit Weight 11.23 kegf/m*
Shear Stud Diameter 19 mm
Shear Stud Height, hs 150 mm
Shear Stud Tensile Strength, Fu 407.85 begf s mm*

Fig (9) Deck Slab

Defining the Deck slab property contain the material used in it for filling is concrete M30 &
the deck material is Fe345 steel property and at the end the depth of the slab 100mm

13



3.2.4) SHEAR WALL.:-

I“i Wall Property Data *

General Data
Property Mame Wali2
Property Type Spechied
Wall Material M38
Madeling Tyvpe Shel-Thin
Madifiers (Cumenthy Default) Modify/Show ...
Clisplay Color

Property Motes Modify./Show...

Property Data

Thickness 250 mm

Cancel

Fig (10) Wall Property

The shear wall property is define in the define section for shear wall we are going to provide
in structure the material used for wall is M30 and the type of the wall is shell thin.

3.2.5) DIAPHRAGM:-

In order to act such loads like wind & earthquake at mid of the span diaphragm is assign. It
provide the center of the structure to act those loads at the center of the surface.

3.3) ASSIGN THE PROPERTY:-

After all the defining process the model is ready to assign the sections. For assigning the
sections or property which is previously defined, go to the select window and then select the
frame sections like beams & columns and assign from the assign window the auto select list
which we generated earlier. After the assign right click on any member to see the property
define and the loads applied etc.

Same process is continued with all the other things like deck slab & shear wall, first
select them and assign the property.

When the section property is assign the program will automatically pick the least strength
material in the group and assign throughout for the very first analysis. After the first analysis

14



is completed depending on the stress and loads the remaining members are assigning
automatically.

3.4) DEFINE LOADS:-

IE Define Load Patterns

Loads Click To:
Self Weight Auto
Load Type Muttiplier Lateral Load

Dead Dead 1

Dead e [

Live Live ]

B0 Seismic 0 1518593 2002

eqy Seismic 0 151853 2002

wind Wind ] Indian |5875:1587

windy Wind 0 Indian 15875:1587

Cancel

Fig (11) Define loads patterns

3.4.1) DEAD & LIVE LOAD:-

Dead & Live load is by default in the load patterns is defined. All we have to do is
just assign the extra dead load that part I’ll cover in assigning the loads.

3.4.2) SEISMIC LOAD:-

The seismic load is define from two direction
1) Earthquake in x-direction

Selecting the code with respect to design the structure that is IS1893-2002 for the
seismic design now after adding the loads modifying the lateral loads and uncheck the all y-
direction and the values of the property should be change like time period zone etc.

i) Earthquake in y-direction

Same process should be continued here also the only difference will take place is
uncheck the all x-direction column and the remaining values will be same as in previous.

15



3.4.3) WIND LOAD:-
Wind load also be define for two directions that is
1) Wind in x-direction

Select code for the wind to design the structure that is IS875 Part3-1987 add the load
now click on modify lateral load for the defining the speed of the wind at the particular place
and the terrain factor etc and check the shell object.

i1) Wind in y-direction
Repeat the process same for the y-direction no changes at all.

3.5) ASSIGN THE LOADS:-

Now assign the loads what we just defined.

3.5.1) DEAD & LIVE LOAD:-

The members dead load is automatically pick by the program, only extra loads we have to
assign by our side loads like wall partition load, flooring load, sealing loads etc.

To assign such loads first select the slab and now go to assign window to assign them
uniformly under dead load that is 3.14KN/m?. And for the live load that is 3KN/m>.

Now the dead load like members load and the wall loads can be applied on the frames
to do that first select the entire beam except the top floor beams and then the dead load is
applied under distribution column that is 6KN/m* & for the top floor the load will be 1KN/m?
for slab.

3.6) MASS SOURCE DATA:-

IJ‘I Mass Source Data

Mazz Source Name MsSrr_‘.'T

bomicars lﬁ|—
Ly 0.5

Mass Options

Cancel

Fig (12) Mass Source Data

16



In the define window define mass source check the specified load patterns and add loads like
dead with multiplier 1 and the live load multiplier 0.5.

3.7) MODAL CASE DATA:-

Modal case data allows to maximum number of modes for floors. The maximum number of
modes for this structure is 100

hTI Modal Case Data ot

General

Eigen e

I Maodal Caze Name Design...

| Modal Case SubType Motes. ..

Exclude Objects in thiz Group | Net Applicable

Mass Source MsSre

P-DeltasMonlinear Stiffness

(® Use Preset P-Delta Settings Mone Modify/Show .

{7 Use Monlinear Case {Loads at End of Case NOT Included)

Nonlinear Case

Loads Applied

Advanced Load Data Does NOT Bdst [ﬂ \dvanced

Other Parameters

Masdrmum Mumber of Modes

Minimum Mumber of Modes

Frequency Shift {Center)
Cutoff Frequency (Radius)

Convergence Tolerance

cyc/sec
CyC/seC
ED9

| [a][all=][=
=]

Allow Auto Frequency Shifting

oK Cancel

Fig (13) Modal Case Data

3.8) DYNAMIC FORCES:-

3.8.1) DEFINE FUNCTION:-

To assign the dynamic loads or to define it firs we have to define the functions from
the define window select the respected code and the graph and value is display for the zone
we are defining the function for response spectrum.

17



;E Response Spectrum Function Definition - |5 1893:2002 4

Function Name

Parameters
Seismic Zone Factor, Z

Soil Type

Convert to User Defined

Function Graph

Function Damping Ratio

Defined Function

Period Acceleration

I A

~ | 016 ~
0.4

0.4

0.334

0.2672

0227

0.1909

0.167

v 01484 M

Ga @

R =1 —

to o e b

Plot Options

i®) Linear X - Linear Y
() LinearX-Log Y
() Log X - Linear Y

() LogX-log Y

Cancel

Fig (14) Response Spectrum Function

3.8.2) DEFINE RESPONSE SPECTRUM FOR SEISMIC:-

Open the define window & click on “load case” then go to add new case and name it
as “rx” (response spectrum for x-direction) change the load case type to Response Spectrum,
now go to loads applied and click add to define change load name Ul, function u defined
previously in functions & the scale factor 1000, same process will be carryout for the “ry” for

y-direction.

18




4% Load Case Data >

Gieneral
Lomd Cass MNams = ] | Design.. |
Load Case Type | Response Spectrum ~| | Notes... |
Exclude Objects in this Group |N°¢ Applicable
Mass Source | Previous [(MsSrc1)

Loads Applied

Load Type Load Mame Function Scale Factor | L i

1000 Sudd

[1 Adwvanced

Other Parameters

Modal Load Case | Modal ~|

Modal Combination Method [cae ~]

Fregusency. 1

[ Include Rigid Response

Frequency, 12 T 1

Perodic = Rigid Type [

Earthqusake Durstion , td = ]

Directional Combination Type SRASS ~]

Absolute Dirsctional Combination Scals Factor ]
Modal Damping [Constart =t 0.05 iy R

Disphragm Eccentricity |0 for All Diaphragms Modify Show... |

T R

44 Load Case Data >
General
Load Case Name 'E | | Design... |
Load Case Type | Response Spectrum ~ | | Motes... |
Exciude Obiects in this Group | Mot Applicabls
Mass Source | Prewvious {MsSrcl)

Loads Applied

Load Type Load Mame Function Scale Factor | o
1000

Crher Parameters

Modal Load Case Modal ~ |

Modal Combination Method lexe ~ |
[ Include Rigid Response Figid Frequency, £1 ]
Figid Frequency, f2 [

Perodic = Rigid Typs [ ——

Earhgualke Duration, td I—
Directional Combination Type SRSS o |
Absolute Directional Combination Scale Factor I—
Modal Damping | Constart =t 0.05 Moy Show |

Diaphragm Eccentricity |ufor All Diaphragms Modify Showe. ..

ok | [ Gmen |

Fig (15) Response Spectrum for Seismic (x,y)

3.8.3) DEFINE LINEAR STATIC FOR WIND:-

Define response spectrum for wind also carry the same procedure as we discuss in the
case of defining the seismic response spectrum. To define them add new case and name it as
“wx” (for x-direction) load case type is “Linear Static” then select the add in loads apply and
only select the “windx” from the load name “windy” for the y-direction in next case.
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|44 Load Case Data >
General
Load Case Mame | Diesign...
Load Case Type |Lﬂ'1earStatlc Vl | Motes . |
Exclude Objects in this Group [ Mot Applicable
Mass Source | MsSecl
P-Delta Monlinear Stiffness
(@) Use Preset P-Dela Settings. Mone Modify/Show ..
3 Use Monlinear Case {Loads at End of Case MOT Included)
Monlinear Case
Loads Applied
Load Type Load Mame Scale Factor a
wwiriche 1 Add
| Delete |
| Concel |
|44 Load Case Data >
General
Load Case Name | Diesign
Exclude Objects in this Group [ Mot Applicable
Mass Source | M=Sec
P-DehkasMonlinear Stiffness
(@) Use Preset P-Delta Settings Mone Modify/ Showe .
i Use Monlinear Case {lLoads at End of Case MOT Included)
Monlinear Case
Loads Applied
LiJ

Load Type Load Mame Scale Factor |

Fig (16) Linear Static for Wind (x,y)

3.9) LOADS COMBINATION:-

1.5*dead

1.5*%dead + 1.5*live

1.2*dead + 1.2*live + 0.6windx
1.2*dead + 1.2*live + 0.6windy
1.2*dead + 1.2*live + 0.6wx
1.2*dead + 1.2*live + 0.6wy
1.5*dead

1.5*dead + 1.5*live

1.2*dead + 1.2*live + 0.6windx
1.2*dead + 1.2*live + 0.6windy
0.9*dead + 1.5*rx

0.9*dead + 1.5*ry

1.0*dead
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1.0*dead + 1.0*live

1.5*dead

1.5*dead + 1.5*live

1.2*dead + 1.2*live + 1.2*windx
1.2*dead + 1.2*live + 1.2*windy
1.2*dead + 1.2*live + 1.2wx
1.2*dead + 1.2*live + 1.2wy
1.5*dead + 1.5*windx
1.5*dead + 1.5*windy
1.5*dead + 1.5wx

1.5*%dead + 1.5wy

0.9*dead + 1.5windx
0.9*dead + 1.5windy
0.9*dead + 1.5wx

0.9*dead + 1.5wy

1.2*dead + 1.2*live + 1.2eqx
1.2*dead + 1.2*live + 1.2*eqy
1.5*dead + 1.5%eqx

1.5*dead + 1.5*eqy

0.9*dead + 1.5*eqx

0.9*dead + 1.5*eqy

1.2*dead + 1.2*live + 1.2%rx
1.2*dead + 1.2*live + 1.2%ry
1.5*dead + 1.5%rx

1.5*%dead + 1.5*ry

0.9*dead + 1.5*rx

0.9*dead + 1.5*ry



CHAPTER 4

ANALYSIS OF THE STRUCTURE

4.1) GENERAL:-

The analysis of the structure will give the behavior of the property under the loads applied,
this is also called a check point where we have to go through different check to ensure the
stability of the structure for different-different loads.

The analysis of the structure will allow you to study the structure under various loads
like moments, deflection, story drift, torsion, overturning etc. to analyze the structure go to
analyze window and click the “Run Analysis”.

4.2) CHECK MODEL.:-

Model check is 1 of essential part of the model. It check the model throughout for any defect.
To run the model check simply click to analyze window and click check model, a new
window will open select all the box and run the process it’ll tell us if any miss fortune or any
defect happen while modeling the structure.

4.3) RUN ANALYSIS:-

To run the analysis of the structure click on analyze window and click on run analysis (it can
be done after particular loads for better understand or after all forces generated). It’ll take few
min. to show the result.

v Display Colors

4.4) CHECK FOR STORY DRIFT:- T B o
(Global Y B Fed
Maximum Story Drifts
Story50
o
Storyan | , —
I ——— i

Story35 -
Story30 -
Story25 -
Story20 -
Story15 -
Story 10

Storys

Base % T T T T T T T T T 1
000 0.50 1.00 1.50 200 2.50 3.00 3.50 4.00 4.50 S.00 E-6
Drift, Unitless

Max: (0.000004, Between Story40 and Story45); Min: (0, Base)

Fig (17) Maximum Story Drift
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v Display Colors

4.5) MAXIMUM STORY DISPLACEMENT:- Giohal X M G
(lobal Y B Red

Maximum Story Displacement

Story50
Story4s
Story40
Story35
Story30
Story25
Story20
Story15 -
Story10

Storys

Base T T T T T T T T T 1
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 320 36.0 40.0 E-3

Displacement, mm

Fig (18) Story Displacement

4.6) OVERTURNING MOMENT:-

% Display Colors
Global X I G-
Global Y B Red
Story Overturning Moment
Story50 -
Story45 -
Story40 -
Story3s -
Story30 -
Story25 —
Story20 -
Story15 -
Story 10 -
Story5 —
Base — : : I : p , : : 1
-080 -0.60 -0.40 -0.20 0.00 020 0.40 0.60 0.80 1.00 1.20
Moment, tonf-m
Fig (19) Overturning Moment
4.7) DISPLAY:-

Display option shows the various deformation graph & table for the loads. Go to the display
window & and click on story response plot for the graph of the deformation and for the whole
details. In the display option show table window will show the analysis tabular form for the
values at every story and for each and every loads that we applied.

Changes can be made after unlocking the model for the better result every time when
we run analysis.

23




CHAPTER 5

DESIGN & DETAILING

5.1) GENERAL:-

The design of the building will design the each and every member we selected and shows the
members will pass or not and design them once the design is done the modal is ready for
detailing.

Form the design option we can design the any kind of frames like “Steel, Composite
Beam, Composite Column, Concrete frames can be design it can also design shear wall and
the connections design for steel frame.

5.2) DESIGN STEEL FRAME:-

5.2.1) VIEW/REVISE PREFERENCE:-

To design the steel structure start from the steel frame design and click on view/revise
preference and see the all details and code preference and also can be overwrite them.

5.2.2) DESIGN LOAD COMBINATION:-

The design combination is combination of loads for which we are going to design the
building majorly like seismic loads or wind loads. The major problem in the high rise
building is wind loads.

For my model the dominating load is wind loads so if we design for the wind load
then it will automatically give stability to rest of the loads we applied. These are the few load
combination for wind load design.

e 1.2%dead + 1.2*live + 0.6*windx
e 1.2*dead + 1.2*live + 0.6*windy
e 1.2%*dead + 1.2*live + 0.6*wx

e 1.2*dead + 1.2*live + 0.6*wy

e 1.2*%dead + 1.2*live + 0.6*windx
e 1.2*dead + 1.2*live + 0.6*windy
e 1.2*dead + 1.2*live + 1.2*windx
e 1.2*dead + 1.2*live + 1.2*windy
e 1.2%*dead + 1.2%live + 1.2*wx

o 1.2*dead + 1.2*live + 1.2*wy

e 1.5*%dead + 1.5*windx

e 1.5*dead + 1.5*windy

e 1.5*%dead + 1.5%wx

e 1.5*%dead + 1.5*wy

e 0.9*dead + 1.5*windx
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e 0.9*dead + 1.5*windy
e (.9*dead + 1.5*wx
e 0.9*dead + 1.5*wy

5.2.3) START DESIGN/CHECK:-

This option deal with design as well as check for the defined members previously it
will directly go for the design but for my members I choose the “Auto select” (as we discuss
previously) so it will go for check for each and every member 1 by 1 & swap the most
adequate member to that section. After the check it’ll design the building and shows the no.
of members failed in check & stress/capacity check, repeat the process until it shows all
members pass.

After the design process click on the verify analysis vs. design check to see the
member that is swap from the analysis sections.

[ 3§ Steel Stress Check Information (1S 800:2007) b4
- = =
Story .Storyﬁﬂ Analysis Section ISLES0D
i SRR
Beam | B3ES Design Section | ISWBED0-2
COMBO STATION f———————= MOMENT INTERACTION CHECK-———————- S f-MaJ-5SHR-—-MIN-SHE-/
ID LOC RATIO = A¥L + B-MAJ + B-MIN RATIC RATIO
DSt1537 0.7158 0.259(C) = 0.000 + 0.259 + 0,000 0.154 0.00d ~
D5t1537 1.1856 0.258(C) = 0.000 + 0.259 + 0.000 0.1268 0.0040
DSt1537 1.68554 0.259(C) = 0.000 + 0.259 + 0,000 0.098 0.000
DSt1538 0.24480 0.261(C) = 0.000 + 0.261 + 0.000 0.183 0.000
D5tl538 0.7158 0.261(C) = 0.000 + 0.261 + 0,000 0.155 0.000
DStl538 1.1856 0.261(C) = 0.000 + 0.2681 + 0.000 0.127 0.000
D5cl1S38 1.6554 0.261({C) = 0.000 + 0.281 + 0.000 0.093% 0.0040
DSt153¢9 0.2460 0.323(C) = 0.000 + 0.323 + 0.000 0.228 0.000
D3t153%9 0.7158 0.323(C) = 0.000 + 0.323 + 0.000 0.182 0.0040
DStl1539 1.1856 0.323(C) = 0.000 + 0.323 + 0.000 0.157 a.00d
D5t1539 1.68554 0.323(C) = 0.000 + 0.323 + 0.000 0.122 0.000
DStl1540 0.2460 0.328(C) = 0.000 + 0.328 + 0,000 0.230 0,000
D5tl540 0.7158 0.328(C) = 0.000 + 0.328 + 0.000 0.194 0.000
D5c1540 1.1856 0.328(C) = 0.000 + 0.328 + 0.000 0.159 0.000
i} = + + 0 ha
Overwites | Details
(®) Strength
() Deflection | Cancel

Fig (20) Stress check information
Here you’ll find the design section is different from the analysis one.

After all section pass make auto select section null for no further changes.
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5.3) DETAILING:-

Detailing will give us the detailed design of the structure & drawing just go to the
start design and click on it the software will automatically generate the word file of values
and drawing of every section and slab.

After done detailing go to the file & click on create report for creating report file for the
design structure.
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CHAPTER 6

CONCLUSION & FUTURE SCOPE

6.1) CONCLUSION:-

In this model the steel structure is can be build with so many changes like bracings
and the connection and lateral bracings also using column bracing for load transfer which
reduces stress and increases bearing capacity of the section or more accurately structure. The
structure also requires more triangular section at the joints of members for transferring loads.

For 50 stories structure the no. of sections used,

e ISHBI150-1
e [SHBI150-2
e ISHBI150-3
e ISHB200-1
e [ISHB200-2
e [SHB225-1
e [ISHB225-2
e ISHB250-1
e [SHB250-2
e ISHB300-1
e [ISHB300-2
e ISHB350-1
e [SHB350-2
e ISHB400-1
e [SHB400-2
e ISHB450-1
e [ISHB450-2
e ISJIBI5O0

e ISIB175

e ISJB200

e [SJB225

e ISLB75

e ISLBI100

e ISLBI25

e ISLBI50

e ISLBI175

e ISLB200

e ISLB225

e [SLB250

e ISLB275
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e ISLB300

e ISLB325

e ISLB350

e [SLB400

e [SLB450

e ISLB500

e ISLBS550

e ISLB600

e ISLB600-1
e ISMBI100
e ISMBI125
e ISMBI150
e ISMBI175
e ISMB200
e ISMB225
e ISMB250
e ISMB300
e ISMB350
e ISMB400
e ISMB450
e ISMBS500
e ISMBS550
e ISMB600
e ISWBI50
e ISWB200
e ISWB225
e ISWB250
e ISWB300
e ISWB350
e ISWB350
e ISWB400
e ISWB450
e ISWB500
e ISWB550
e ISWB550-1
e ISWB600-1
e ISWB600-2

These are the no. of beams which I have been used in the structure by auto selection method
the whole structure is circulating around these sections only.
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The structure stands to the overturning moment story drift & the modal participation mass
ratio like results that given in IS1893-2002. The structure is good enough to stand in seismic
& wind load also because of its circular or semi-circular surface but due to its C.G. issue it
must design for wind load.

6.2) FUTURE SCOPE:-

1.  The work can be further extended for the better idea of modeling and for more
accuracy.

ii. It can also construct in high seismic zone because of its model and can be add more
stories.

iii.  This structure is steel structure so after its age or collapse it can also be recycled.

iv.  The model can be use as residential, hotels as well as office type structure.
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