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DESIGN OF A 2-STOREYED STEEL STRUCTURE WITH 20000LTR OHT
ON IT USING STAADPRO SOFTWARE @

Kiran Sharma T*1, Nawaz Sherief M*2, Gokulram H'3, Geethakumari D*4
"1PG Student, Department Of Civil Engineering, CSI College Of Engineering, Tamilnadu, India.
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ABSTRACT

This research paper aims to Design of a 2-storeyed steel structure with 20000ltr OHT on it and find the
approximate cost for its construction. At first, we assumed the basic data close to a real-life scenario. Using this
data, we designed the Steel elements of this structure using StaadPro software and also referred to various IS
codes, books, research papers, etc. This structure to designed to sustain various loadings, i.e., Dead Load, Live
Load, Wind Load, and Earthquake loads. Various load combinations are taken into consideration to make this
structure resistant to all the above loads.

Keywords: Steel Sections, Loads, Staadpro, Commercial Building, 1S Codes.
I.  INTRODUCTION

Nowadays, large-span, super-high, over-weight, vibration, airtight, high-rise, and light-weight engineering
structures are generally steel structures. One of these segments is industrial buildings where steel structures
are widely witnessed. The reason being their added advantages over the concrete structures. Steel structures
can take heavy loads despite of being light weight. Also, steel structures can be fabricated easily, hence
consumes less time in constructionand also has higher scrap value.

* Structure Geometry

The details of the geometry of structure are as follows:

« Typeofstructure: Commercial building

» Location: Truvandapuram

= Superstructure: Structural Steel

¢ Substructure: Reinforced Concrete

» Number of storey: 2

» Height of each floor: 3.6 meters

« Number of bays in longitudinal direction: 3 {5.6m,5.5m, 4.5m)
» Number of bays in lateral direction: 2 (3.7m,6.9)

« Purlinspacing: 1.5 meter

» Roofing sheet: Asbestos cement sheet

» Flooring: 6mnm Steel grating

» Foundationlevel: 3m

e Preliminary Drawings

The elevation and section of structure is shown in fig-1. The column layout and thearrangement of members at
different levels where the equipment rest is shown in the fig 2, fig-3, lig4 & (ig-5.
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ABSTRACT

In present the results of an analytical aimed to
develop and study the axial load bearing
performance of damaged columns using cast-in-situ
(HCP) Hybrid Composite Panels. The effectiveness
of prefabricated hybrid Composite plates (HCPs) as
a seismic retrofitting solution for damaged interior
RC beam- column joints is analytically studied.
HCP is composed of a thin plate made of strain
hardening  cementation ~ composite (SHCC)
reinforced with CFRP sheets/laminates. Two full-
scale severely damaged interior beam-column
joints are retrofitted using two different
configuration of HCPs. The effectiveness of these
retrofitting solutions mainly in terms of hysteretic
response, dissipated energy. According to these
criteria, both solutions resulted in superior
responses regarding the Ones registered in their
virgin states. To study the axial load bearing
performance of reinforced column under various
deficiencies — 20%,40%, 60%... parameters taken
for study are different deficiencies of the columns,
number of layers and number of bolts and their
pattern output research like ultimate axial load,
ultimate deflection, load vs deflection comparison,
Percentage of strength are studied.

Keywords: Column damage ,HCP,Column joint
,Repair ,Interaction ,Confinement ,CFRP

I.  INTRODUCTION
Composites are now common materials in
retrofitting existing under-designed RC slructures,
The use of Fiber Reinforced systems has been on
the focus of many studies since the early 70s even
though a broad use of the technique started much
later. Until lately, composite materials used for

rehabilitation of concrele or masonry struclures
Pl Al

were generally applied through organic matrix
(epoxy-based), ~ guaranteeing @ significant
improvement for both resistance and ductility
properties of the strengthened element.
Confinement is one of the main techniques
used to retrofit axially loaded elements. Fiber
Reinforced polymer (FRP) systems permit to easily
confine existing RC elements by wrapping
continuously or partially FRP strips, enhancing
their axial strength and ductility without a
significant increase in weight or lateral stiffness.
Confinement by FRP systems has proven to be
effective also for repairing RC elements damaged
due to excessive axial loading or seismic events.
Several research works have been carried out to
investigate repair effectiveness of FRP confinement
both on plain and reinforced concrete.
Saadatmanesh et al investigated the effectiveness of
repairing carthquake-damaged RC columns with
FRP wraps. Four different specimens were tested
under lateral cyclic loading to simulate the seismic
effect on the elements, which were then repaired
through FRP wraps and retested under the same
protocol. In general, all repaired specimens
performed well under the cyclic loading test,
showing an increase in lateral strength varying
from 1 to 38%. Li et al. conducted an experimental
campaign on 24 RC specimens tested under
uniaxial compression that were formerly damaged
through split tensile tests. On the other hand,
Faleschini et al. investigated experimentally the
effectiveness of FRP composites to repair severely
damaged exterior RC beam-column . joints
verifying also the contribution of the FRPZS
on the overall shear cn_pacilj} of the joi
some analytical models, Some. resed
also experimentally investigated the g
combined FRP-steel confinement on t
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FINITE ELEMENT MODELLING OF SMART
STRUCTURES

Rajkumar.N, Gokulram.I1, Geethakumari.D Nawaz Sherief.M

DEPARTMENT OF CIVIL ENGINEERING,
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INTRODUCTION

Health monitoring is the continuous measurement of the loading environment and the critical responses of a
system or its components. Health monitoring is typically used to track and evaluate performance, symptoms of opera
tional incidents, anomaliesdue to deterioration and damage as well as health during and afler an extreme event (Aktan
et al, 2000). Health monitoring has gained considerable attention in civil engincering over the last two decades. Althoug
h health monitoring is a maturing concept in the manufacturing, automotive and acrospace industrics, there are a numbe
r of challenges for effective applications on civil infrastructure systems. While successful real-
life studies on a new or an existing structure are critical for transforming health monitoring from research to practice, la
boratory benchmark studies are also essential for addressing issues related to the main needs and challenges of structura
I health monitoring. Health monitoring offers great promise for civil infrastructure implementations. Although it is still
mainly a research area in civil infrastructure application, it would be possible to develop successful real-
life health monitoring systemsif all components of a complete health monitoring design are recognized and integrated.

A successful health monitor design requires the recognition and integration of several compenents. Identific
ation of health and performance metric is the first Component which is.a fundamental knowledge need and should dicta
te the technology involved. Current status and future trends to determine health and performance in the context of dama
ge prognosis are reported by Farrar et al. in a recent study (2003).

New advances in wireless communications, data acquisition systems and sensor technologies offer possibili
ties for health monitoring design and implementations (Lynch et al, 2001, Spencer, 2003). Development, evaluation and
use of the new technologies are important but they have to be considered along with our “health” and “performance” e
xpectations of the structure. Yao (1985) defined the term damage as a deficiency or deterioration in the strength of the s
tructure, caused by external loading or environmental conditions or human errors. So far visual insp‘ectiqn”has been
the most common tool to identify the external signs of damage in buildings, bridges and industrial strj_l_.lctﬁi'es. These i
nspections are made by trained personnel. Once gross assessment ofthe damage location_,is"rhadc,--‘lbqulized technique
s such as acoustic, ultrasonic, radiography, eddy currents, thermal, or magnetic field can:be used for a more refined ass
essment of the damage location and severity. If necessary, test samples may extrac;__t,frc")'mr'.t_he'*'s‘tryqnire and examined in
the laboratory. One essential requirement of this approach is the accessibility ofithe location to be inspected. In many ¢
ases critical parts ofthe structure may not be accessible or may need remoyal of finishes: This procedure of health moni
toring can therefore be very tedious and expensive. Also, the reliability of the.visual. inspection”is dependent, to large
extent, on the experience of the inspector. Overthe last two decades number of studies*have been reported which striv
e to replace the visual inspection by some automated method, which"enable more reliable and quicker assessment of the
health of the structure. Smart structures was found to be the alternative to the visual inspection methods from last two
decades, because of their inherent *smartness’, the smart materials exhibit high sensitivity to any changes in environme
nt. :

STRUCTURAL HEALTH MONITORING (SHM): AN OVER VIEW

Increase in population necessitated the more civil infrastructural facilities in every country. Wealth of the nati
on can be represented by well conditioned infrastructure. Civil engineering structures under go damage and deterioration
with age and due to natural calamities. Nearly all in-
service structures require some form of maintenance for monitoring their integrity and health condition. Collapse of civi
I engineering structures leads to immense loss of life and property. Appropriate maintenance prolongs the lifespan of a
structure and can be used to prevent catastrophic failure. Current schedule-
driven inspection and maintenance techniques can be time consuming, labor-
intensive, and expensive. SHM, on the other hand, involves autonomous in-
service inspection of thestructures. The first instances of SHM date back to the late 1970s and early 1980s. The concept
of SHM originally applied to aerospace and mechanical systems is now being extended to civil structures.
Objectives of health monitoring are as follows.

a) To ascertain that damage has occurred or to identify damage
b) To locate the damage
¢) To determine the severity of damage.

d) To determine the remaining useful life of the structure.
SHM consists of both passive and active sensing and monitoring. Passive sensing and monitori
¢ location and force—time—
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