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Abstract : The structural design is an art and science of designing the structural members with economical,
serviceable and durable structure. This project generally based on theoretical design and analysis of structural
frame buildings. The entire process of structural designing of this office building is done by using IS code
method. Analysis of entire structure having completed by manual design and verified by STAAD-pro
software. All the drafting and designing was done by Auto CAD, also serve as a base of transfer of structure

for analysis and design in STAAD-pro

Index Terms — STAAD.pro, office building, economical, codes, Auto cad.
I.INTRODUCTION

A library is a place where books and source of information are stored. Here in this report, the design
of each structural element is done on the basis of the clauses given by Indian standard to ensure safety
and economy In this present study all the concerned drawings of AUTOCAD and STAAD Pro are
given. Firstly, the architectural drawings of the buildings are studied, and then depending upon the
calculated amount of Dead Load and Live Load combination, the sectional sizes and reinforcement
are designed. The aim of this project is to design a District library building (G + 1) for people reading
purpose. The plan for district library is recommended with the reading capacity of more than 100
people. The plan contains space for reading, stock room, librarian &deputy librarian room, committee
room, Group discussion room, visitor room, Exhibition room and other required rooms as per the
recommendations of 1S 1553. In this library building the loads from walls are transformed to beams,
Rotation of beams take place Since beams are rigidly connected to column, the rotation of column
also take place. Thus any load applied anywhere on beam is shared by entire network of beam and

columns.
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1.1 OBJECTIVE OF THE PROJECT.

Planning the public building such as district library Building.Carrying out a complete analysis and design of
the main structure of district library Building including foundation. To establishing manual and software
design (STAAD PRO).Compare the result with software.

1.2 RULES AND REGULATION REGARDING PUBLIC BUILDING AS PER NBC

The National Building code of India is a single document in which, like a network, the information contained
in various Indian Standards is woven into a pattern of continuity and cogency with the interdependent
requirements of sections carefully analyzed and fitted into make the whole document a cogent continuous
volume. A continuous thread of ‘preplanning is woven which, in itself, contributes considerably to the

economies in construction particularly in building and plumbing services.

1.3 PROCESSES INVOLVED

To visit the site and analyze the general site conditions and its orientation. To prepare the plans using
AutoCAD. Analyzing the frame, using standard analysis software STAAD Pro for load conditions as per IS
456-2000. Identifying the critical frame. Comparing the critical beam and column with the manual calculations

designed using IS 456-2000. Designing the slab, footing, staircase as per IS 456-2000 and SP16 design aids.

1.4 SUMMARY

In this chapter specifications of District library Building are discussed. The above specifications are derived
from NBC. Software used are Autocad, Staadpro. A specification often refers to a set of documented
requirements to be satisfied by a material, design, product, or service. A specification is often a type of
technical standard. There are different types of technical or engineering specifications, and the term is used

differently in different technical contexts.

II.RESEARCH METHODOLOGY

Design methodology is the broader study of method in design principles, practices and procedures of
designing. Conventional procedures of design, such as drawing, can be regarded as design methods, but since
the 1950s new procedures have been developed that are more usually grouped together under the name of

"design method”
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IHLEXPERIMENTALANALYSIS
3.1 Type of the slabs are mentioned here Two

way — One short edge is continuous
Two way — Two adjacent edges discontinuous
Two way — One long edge discontinuous

Two way — Interior panels
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3.1.1ITWOWAY-ONE SHORT EDGE CONTINUOUS

Provide 10mm dia bars
@300mm c/c spacing

A

Provide 1C’mm dia bars
@160mm c/c spacing

6.08
SLAB REINFORCEMENT

3.1.2 TWO WAY - TWO ADJACENT EDGES DISCONTINUOUS

Provide 10mm dia bars
@300mm c/c spacing

i

Provide 10mm dia bars
@170mm c/c spacing

6.08
SLAB REINFORCEMENT

3.1.3 TWO WAY — ONE LONG EDGE DISCONTINUOUS

Provide 10mm dia bars

@300mm c/c spacing
Provide 10mm dia bars
@170mm c/c spacing
5.88
SLAB REINFORCEMENT
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3.1.4 TWO WAY - INTERIOR PANEL

Provide 10mm dia bars
@300mm c/c spacing

Provide 10mm dia bars
@230mm c/c spacing

SLAB REINFORCEMENT

3.2 BEAM
3.2.1T-BEAM
&llﬂdll‘;-‘m(zczw hmm*h‘ 2nos of 18mm dia as hanger bar
e e — — IFY/‘[I Irl-l T e e ot e Ifrf e e e e o P ﬁ:{ = }g
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3.3 COLUMN
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Provide 2nos of
8mm dia bars

l Provide 4nos of
—— 20mm dia bars

e O.3 |

CROSS SECTION

3.4 FOOTING

> Colum

Footing

j—— 16mm dia bars of
200mm c/c spacing

3

Footing Cross Section
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3.4 LINTEL
Provide 4nos of 20mm dia bars Provide 2nos of 8mm dia bars
HlSERVSEEEEEEEEEEEEEEEEEEEPEEEEEEEEEEEEEE iuuu T

77 Z CROSS SECTION
7

/ Provide 8mm dai of 2 legged stirrups

/ @150mm C/C spacing /
Z Z
Lo, - Lozl

LONGITUDINAL SECTION
3.5 SUNSHADE

3noofl6 mmdia _____

main bars i —\\ 4 no of 8 mm dia main bars

~ (@ 180 c/c spacin
300 " ?ﬂ%‘ | - - ‘
’ \ 757
\____ 8 mm dia bar stirrups
\/ (@ 200 c/c spacing
- 230
3.6 STAIRCASE
[ ). i

e

[ - Main reinforcement
4 of 16mm dia bar
nm c/c Q9

STAIRCASE SECTION
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IV. STAAD PRO ANALYSIS

4.1 ANALYSIS

The analysis of the structure that is determination of the internal forces like bending moment, shear force, etc.
in the component members, for which these members have to be designed, under the action of given external
loads. This process requires the knowledge of structural mechanics which includes mechanic of rigid bodies
(i.e., mechanics of forces), mechanics of deformable bodies (i.e., mechanics of deformations) and the theory
of structures (i.e., the science dealing with response of structural system to external loads). A brief review is

taken of structural analysis to refresh the basic principles. 4.2 Analysis Report

4.2.1 Rendering View

# STAAD.Pro V8i (SELECTseries 5) - [nirosh project - Rendered View] — =1 *
T File Edit View Tools Select Results Report Mode Window Help B
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£ Type here to search

4.2.2 Beam Stress Contour
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ﬂ]
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4.2.3 Bending Moment
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4.2.4 Shear Force
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4.3 ANALYSIS OF BEAM

nirosh project - STAAD Output Viewer

m]

File Edit View Help
w0 8 M ER
= A=l ~
, RESULTS \ BEAM N O. 146 DESIGN RESULTS
TOTAL APPLIED LOAD 1
TOTAL REACTICN LOAD 1 M20 Fe4l5 (Main) Fe4l5 (Sec.)
TOTAL APPLIED LOAD 2
Ll oL i b LENGTH: 3100.0 mm SIZE: 300.0 mm X 300.0 mm COVER: 25.0 mm
CONCRETE DESIGN
SUMMARY OF REINF. AREZA (Sg.mm)
SECTION 0.0 mm 775.0 mm 1550.0 mm 2325.0 mm 3100.0 mm
TOP 0.00 0.00 165.29 248.00 401.37
REINF. (Sg. mm) (Sg. mm) (Sg. mm) (Sg. mm) (Sg. mm)
BOTTOM 412.70 258.29 165.29 0.00 0.00
REINF. (Sg. mm) (Sg. mm) (Sg. mm) (Sg. mm) (Sg. mm)
-------------------------------- < PAGE 380 Ends Here >———-—-—————————————-————————
STAAD SPRACE —— PAGE NO 381
SUMMARY OF PROVIDED REINF. AREA
SECTION 0.0 mm 775.0 mm 1550.0 mm 2325.0 mm 3100.0 mm
TOP 2-161 2-161 3-16i 3-161 3-161
REINF. 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s) 1 layer(s)
i WARNIN &
\ NOTES |< >

Total Page: 754 |CAP [NUM |

00:59

) EN
) ENG 28-03-2019

H AL Type here to search

- Structurel - Beam

Geometry Property Loading Shear Bending Deflection Concrete Design

Beam no. = 38 Design code : 1S-456

Q Q Q Design Load Design Parameter
Load | Fy(Mpa) 415 H
Location Fc(hipa) | 20 :
> CH|[o20e  Pumknsy s “As Regd(mme) | 1462
. M=(Kns-ht) | 17.39 As (%) 1.78 :
My (Kns-hit) : H Bar Size |38 .3
& <« ¢ yGmemn|see | BarsE 22
0.200 m
Print Close
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4.4 ANALYSIS OF COLUMN
Structurel - STAAD Output Viewer — X
File Edit View Help

& MEI EN

=i ~
RESULTS COLUMN N O. 383 DESIGN RESULTS

TOTAL APPLIED LOAD 1
TOTAL REACTION LOAD 1 M20 Fe4l5 (Main) Fe4lS (Sec.)

TOTAL APPLIED LOAD 2
TOTAL REACTION LOAD 2

LENGTH: 3660.0 mm CROSS SECTION: 300.0 mm X 300.0 mm COVER: 40.0 mm
CONCRETE DESIGN
*% GUIDING LOAD CASE: 2 BRACED LONG COLUMN
————————————————————————————————— PAGE 158 Ends Here >——————————————————————————
STARD SPACE —— PAGE NO. 1595
REQD. STEEL AREA H 1402.47 Sg.mm.
REQD. CONCRETE AREA: 88597.53 Sg.mm.
MATN REINFORCEMENT : Provide 16 — 12 dia. (2.01%, 1805.56 Sg.mm.)
(Equally distributed)
TIE REINFORCEMENT : Provide 8 mm dia. rectangular ties @ 150 mm c/c

SECTION CAPACITY BASED ON REINFORCEMENT REQUIRED (ENS—-MET)

Puz : 1233.90 Muzl : 95.73; Muyl : 55.73

INTERACTION RATIO: 1.00 (as per Cl. 39.6, IS456:2000)

SECTION CAPACITY BASED ON REINFORCEMENT PROVIDED (ENS—-MET)

WORST LOAD CASE: 2
Puz : 1356.94 Muz : €7.68 Muy : €7.68 IR: 0.82
WARNING
L IO A v
Total Page: 161 |CAP |INUM
ﬂ £ Type here to search i ~ & D) ENG 23-213:-223019 L]

V. RESULTS AND DISCUSSION
o The design of the structure is done by limit state method. According to which the structure is safe and

reliable drawings showing plan are drawn. And also after the completion of the project, we gathered
knowledge about "Planning, Analysis and Designing” of DISTRICT LIBRARY
BUILDING & other structures

o The building act as a three dimensional space frame. All the drawings presented in this project report
were drafted by using AutoCAD 2016 software and designed as per codal provisions.

o The two way slab have been designed manually.

o Beams are designed as T beams. o Beams are been analyzed by using STAAD PRO Software. o
Columns are designed as a short column based on condition o The soil here is alluvial and for

that reason foundation is designed as shallow.

V1. CONCLUSION
The design of the structure is done by limit state method. According to which the structure is safe and reliable

drawings showing plan are drawn. And also after the completion of the project, we gathered knowledge about

"Planning, Analysis and Designing” of DISTRICT LIBRARY BUILDING.
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