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Traits are analysed in terms of their structure
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ABSTRACT

This article compares and contrasts the many types of computational structural analysis research. Trusses play a critical role in the
building process, hence our investigation focuses on this particular component. An active truss design with two piezoelectric devices
coupled was studied using the d-SPACE control system. Another way to say it is: The experiments reveal that active and passive trusses
work in distinct ways. Two piezoelectric components make it possible to accurately adjust the frequencies, modes, and damping ratios of
an active truss. Because of this, an active structure has a larger lower-order damping ratio than a passive one. Structural vibrations may
be reduced by increasing the damping ratio of the strut transfer functions. An active truss structure's dynamic performance may be

enhanced by correct construction.

embedded steel frames and FTTD experiment mode analysis are discussed. Perovskite Stack Actuator

INTRODUCTION

Truss construction is increasingly turning to
composite materials. Composite trusses have found
use in construction due to their superior strength
and performance. Research has been done
extensively on the use of concrete and steel in the
building of trusses. Various structural components,
such as the materials and truss joints, have been
thoroughly examined. These composite trusses,
which are distinct from civil structures with regard
to their materials and strength, stiffness and weight,
were investigated in the seventeenth century.

An investigation was conducted on the impact of
pre-stressed cables on a composite structural
system. To build composite space trusses, the use
of pre-stressed steel cables and concrete
compression members has increased recently. [5]
For their performance and features, several designs
have been analysed [7, 8]. Pre-tensioned cables
have been researched in the past, but further
research is needed to fully understand its systemic
design and analysis. When it comes to aeronautical
structures, this research concentrates on composite
trusses rather than civil buildings. Internal activities
such as forces and moments, as well as design
assessments for acceptable strength, are part of the
current steel-design process.. Component-based
architecture may be made more efficient by
removing unnecessary complexity. It is possible to
predeterminedfrequency
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Inquiry into the Literature

Due to their lack of bulk and damping, truss
constructions are difficult to manage for
researchers. As a technique to maintain structures
safe and secure, an active structural control was
developed. The term "active truss structure"
describes a truss structure that can be controlled.
Control laws, smart materials, and sensor and
actuator configuration optimization are all being
explored in active truss structures right now [4—7].
In order to have a clear picture of the structural
properties of the active truss construction, it is
important to analyse it in a certain way. Other than
a few research by a few scientists, nothing is
known about the active truss structural modes.
Additionally, Preumont and Zhang [9-11] have
examined how to comprehend the modal principles
that underpin active truss designs [8-11]. A
combination of theoretical reasoning and computer
simulations, however, led to these results.

SAP software is used to do finite element analysis
on the structure in this research. Finite element
analysis is utilised to calculate the bending, shear,
and deflection of beams in this application SAP is
used to manually compute the load once the
structure's load has been defined. 44 metres long,
with a span of 10 metres, 15 metres, and 20 metres
and an eave height of 10 metres, this shed has a lot
of storage space. The howe truss, spine castellated
beam system, and tapering cell beam system were
all forms of spine cellular beam systems that were
investigated in this research. The study of dead
load, wind load, and various combinations has been
done in accordance with 1S: 875-1897. The process
of deciding on a suitable candidate. An e truss is
shown in this figure with its usual design and loads.
The experiment's outcomes are shown in Table 1.
The weight of a structure Spine cellular beams are
shown below in their many configurations, as well
as the loads they can bear.

Spine Cellular Beam Spine Castellated Beam Tapered Cellular Beam

Spn
of
Beam Lmdinj;
(m) | (kNm)

Depth of
Depth of Noof ]_oad‘mg Depth of Beam (mm)

Beam | aat | Beam
(mm) Opmings | (Vi) (mm)

Noof
Openings

Noof Loadln‘g
Openings | (W) e

ond | center

10| 4611 | 250 10| 4611 | 250 10| 3018 |250| 450 10

15| 964 | 30 W N6 [ 30 4| B05 (30| 650 | M

0 | 964 | 400 I8 | 264 [ 400 1§ | 1804 (500 750 | I8

As seen in Table 2, there are a number of different
beam arrangements.

Each of these three types of beams is compared in
terms of their deflections, their weights, and their
costs.
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Span (m) 10m 15m m
Conventional truss 294 6.203 1074
Spine cellular beam 1345 114 1015

Spine castellated beam 1458 1109 1526
Tapered cellular beam §.306 1783 3064

Table 3 compares deflection for Howe Truss, Spine
Cellular, Spine Castellated, and Tapered Cellular
Beams (mm).
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Chart -1: Deflection Comparison of Howe Truss, Spine Cellular, Spine Castelated and Tapered Cellular Beams.

Using the Deflection Comparative Table and Chart,
the following findings were found: Spine Cellular
and Spine Castellated beam deflections are almost
same.

Using the Spine Cellular beam, the deflection of a
10m span is reduced by 54.25% to 88% for a 15m
span and 94% for a 20m span.

When compared to a standard Howe Truss, the
deflection of Spine Castellated beam is reduced by
50% for 10m span, 87% for 15m span, and 92% for
20m span.

To put it another way, the deflection is increased by
64.60 percent for 10 m, 48.38 percent for 15m, and
355.77% for 20m.

Spine Castellated and Tapered Cellular Beams
aren't similar in terms of weight (kg).

Span (m) 10m 15m 20m
Conventional truss 238.32 75843 150791
Spine cellular beam 20381 691.509 1284.976

Spine castellated beam 203.81 691.509 1284.976
Tapered cellular beam 343.12 81734 1676.84

Howe Truss vs. Spine Cellular, Spine Castellated
vs. Tapered Cellular Beams in terms of weight

(kg).



Chart -2: Weight Comparison of Howe Truss, Spine Cellular, Spine Castellated and Tapered Cellular Beams.
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Comparison findings are shown in Table 2 and
Chart 2. Due to the use of sections, the weight of
Spine Cellular Beams and Spine Castellated Beams
is the same because of this. Compared to Spine
Cellular Beams, the typical Howe Truss is 14.48
percent heavier, 8.82 percent heavier, and 14.78
percent heavier for a 10-meter span.

Over 10- to 15- to 20-meter spans, Spine Cellular
and Spine Castellated beams weigh 40.60 percent
less than Tapered Cellular beams.

In terms of weight, Spine Castellated and Tapered
Cellular Beams are not comparable (kg).

Span (m) 10m 15m 20m

Conventional truss 95328 303372 603164

Spine cellular beam 81524 27660.36 51399.04

Spine castellated beam 81524 27660.36 51399.04

Tapered cellular beam 137248 32693.6 67073.6

Howe Truss vs. Spine Cellular, Spine Castellated
vs. Tapered Cellular Beams in terms of weight kg).

COST (RS)
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Chart-3: Cost Comparison of Howe Truss, Spine Cellular, Spine Castellated and Tapered Cellular Beams.

Using Cost Comparison's Table 3 and
Chart 3, we found the following results:
Due to the same components used in the
construction of Spine Cellular and Spine
Castellated, the cost of both beams is the
same.

For a 10m span, the Spine Cellular beam
is 14.48 percent more expensive than the
Spine Castellated beam, and for a 20m
span, it is 14.78 percent more expensive.

It costs 40.60 percent less per metre of
span to use Spine Cellular beams and
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Spine Castellated beams than Tapered
Cellular beams.

Following a thorough examination of the
evidence, it has been determined.

In comparison to the standard Howe truss,

cellular and spine castellated beams
provide significant weight and cost
savings.

Using the spine castellated beam and spine
cellular beam, the usual Howe truss was
reduced 14.48 percent, 8.82 percent, and
14.88 percent.

For ten-meter spans, tapered cellular
beams reduce the weight and cost by
40.60 percent, 153.9 percent, and 23.37
percent; spine cellular beams are lighter
and more cost-effective.

Compared to the spine cellular beam, the
traditional Howe Truss is illustrated in %
deflection.

It is reduced by 54.25 percent for 10-meter
spans, 88.87 percent for 15-meter spans,
and 94 percent for a 20-meter span of
spine cells.

Deflection of spine-castellated beams is 50
percent, 87 percent, and 92 percent less
than deflection of standard Howe trusses
when spans are 10 metres, 15 metres, and
20 metres, respectively.

Deflection in the tapered cells is more than
64.60 percent in the 10m span, 48.38
percent in the 15m span, and 35.57 percent
in the 20 m span.

When compared to the spine castellated
beam, the shear stress concentration is
reduced by 25.82 percent for 10 metres,
36.83 metres, and 61.6 metres of span.”

It is 15.15 percent more for 10m spans,
13.66 percent for 15m spans, and 76.08
percent less for 20m spans under
compression with spine cellular beams
than spine castellated beams.

Bending stress is 7.58 percent more, 26.78
percent greater, and 28.42 percent less for
a 10m span, compared to spine castellated
beams, in this case.

Using spine cellular beams, shear stress is
decreased by 89.41% for 10m span,
91.111% for 15m span, and 95.73% for
20m span.

For a span of less than 10 metres, the
spine cellular beam has a higher bend
stress than the Tapered Cellular beam,
which is lower at 15 metres and higher at
20 metres.

The Spine Cellular beam system is
obviously superior than the regular Howe
truss system and the Tapered Cellular



beam system in terms of both performance
and cost.

12 1

M =2 & @

%.B 0B85 08 085 1

ANALYSIS OF SEISMIC PERFORMANCE
OF THE STRUCTURE

1.06 1.4

More than 80% of seismic shear stress is
transmitted via the core wall of a twin frame-core
wall system.. Stainless-steel posts of
HM340250914 were inserted into four corners and
intersections of longitudinal and transverse shear
walls such that a rare earthquake would not cause
the core wall to collapse due to considerable
concrete cracking. The steel column also supports
the floor truss/beam. In order to increase the
inelastic deformation capacity of the longitudinal
coupling beams and to safeguard the integrity of
the longitudinal core wall, embedded steel frames
were constructed inside the longitudinal core shear
walls.

Changes in a system's attributes and
members.

Thickness

Thickness decreases the capacity of a part to handle
internal pressures induced by loading. As a general
rule, all four sides of a component were to be the
same in thickness, however this project saw this as
random. The thickness of HSS members was
recently gathered for a report to AISC on the
dimensional variation of American-made HSS
members  (Christopher M. Foley, personal
communication, February 7, 2011). Due to its vast
range of other metrics, thickness data was included
in this experiment. The thickness of the cross
sections given by the three US HSS suppliers
varied from 5/8" to 3/16". A total of 28 samples,
ranging in length from 11 to 13 inches, were used
in this study. Three measurements, one on each
face and one on each corner, were taken at a
distance of 1 inch from both ends to estimate the
specimens' thickness.

An HSS wall thickness histogram in PDF
format.

Yield stress and Young's modulus are examined in
this study. Deformability of structures may be
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modified by materials with different Young's
modulus E and yield stress Fay.

Thought-based models

When simulating the chord and web member
thicknesses, Young's modulus, and vyield stress,
Latin hypercube sampling was employed in every
simulation. In the 2D models, it was observed that
all of the chord and web members were linked.
Chords and webs might include members of the
same batch. All n members' variability would be
lower than any single member's variability,
according to the coefficient of variation (Eq. 3.1).
(V).

Izj.u e

Iz" =

Ty JE (3)

No connectivity between trusses was found in the
3D models, which showed that the chord and web
components were all connected together. Using the
3D model as a standalone system, we were able to
study the system's behaviour.

An evaluation of the structure of plane trusses

Truss structures that are 72 feet long have a height
of 18 feet. Steel and aluminium are used to build
the truss framework. As an example, aluminium
has an elastic modulus of 10,000 kg/cm2 and steel
29,000 kg/cm2. Fig. 1 depicts the proposed
structure's structural layout.

29,000 ksi

10,000 ksi

The truss design may be found here.

Analytical representations are possible for
structures like the one shown in the image below.
MATLAB takes as inputs members, loads, and
cross-sectional characteristics. In terms of data,
these are only a few examples. Each truss joint's
global coordinates and planned joint count NJ are
shown below. Six joints make up the truss
structure.
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Its Analysis of the Proposed trusses.

The cross-sectional area sizes are 8 inches, 12
inches, and 16 inches. Three alternative cross-
sections are available for each area. There are NM
(members) for each member and beginning and
ending joint numbers for each, as well as the
number of material and cross-sectional types for
each member. The truss is made up of ten parts, all
of which must be assembled. A member data
matrix is included in the MPRP of order NM 4 for
these members' information. Joint counts and
magnitudes, as well as the number of joints
exposed to external stresses, are given. The
numbers of the loaded joints may be found in the
JP integer vector. Both JP and NJL have the same
number of rows. The suggested structure's three
joints are exposed to an external force of 75, 25 and
60 kg apiece. NJL The magnitudes of forces and
load components in the X and Y directions are
stored in a load data matrix of order NJL NCJT.

Remaining stressors are analysed and dealt
with.

Cold-formed hollow sections have a complex
distribution of residual stresses. The parts are made
by unrolling and levelling steel sheets. The last
phases of the process include seam-welding, rolling
into tubes, and preparing for cutting (Li at al.,
2008). Cut off the circular cross section of the sheet
first and then the rectangle from it. Alternatively
you may do both (Li et al., 2009). During uncoiling
and levelling, residual pressures are created in the
longitudinal and circumferential axes (Kato and
Aoki, 1978). In order to model residual stress,
longitudinal and transverse data have to be
separated. The remaining stress distributions were
generated using models and data from the
literature.

Longitudinal

In the case of HSS's longitudinal residual stress,
many models could be found in the literature.
Davison and Biremes (1982) devised a simple
equation to describe the distribution. As a
consequence of its foundation in reality and theory,
this model accurately depicts the findings of those
studies. Davison and Birkemoe found longitudinal
and cross-sectional residual stress gradients (1982).
In other than the tube face and thickness, the tubes
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are similar. Stress gradients along the membrane's
perimeter are distinct from stress gradients along
the membrane's thickness (bending). They were
Davison and Birkemoe (Davison and Birkemoe,
1982). Figure 5-1 depicts the distribution of
residual stress over the thickness of a membrane,
with tension on the outside and compression on the
interior (b). According to testing, corner coupons
have lower residual stresses than the flats (Davison
and Birkemoe, 1982). Corner residual stresses, on
the other hand, were only half as important as flat
residual stresses. The numerals are seen in cross-
section in Figure 5-2. Membrane tension and cross-
sectional area are shown in Figure 5.3. (b). The
graph shows that corner stress levels are much
greater than flat stress levels (Davison and
Birkemoe, 1982). A net force is not generated by
the distribution of bending residual stress (b) and
membrane residual stress (m).

J‘[Uﬁ+o‘m )4 =0
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longitudinal membrane stress distribution and

bending cross-over

Transverse

Until recently, nothing was known about the long-
term repercussions of high levels of chronic stress
among HSS members. Figure 5-1(c) shows how
Key and Hancock (1993) explained transverse
residual stresses using a distribution with tension
on the outside and compression on the inner
surfaces. Conditions of no net force were used
while calculating relationships between data at
outer surfaces and plateaus. The stress level on the
plateau rose by a factor of 0.61 as a consequence.
Li et al. (2008) found that the transverse residual
stresses at corners were three times higher than
those found in flats.

(")

6 4

>

Finally, in Figure 5.2, the square HSS numbered
cross sections are displayed.



Figures 7.1 and 7.2 illustrate the two typical layouts
for composite trusses: The implementation of finite
element simulation is comparable to the
implementation of prior approaches.  This
programme may be used to model compression-
tension-bending components, bars, and cables
(tension-only elements). Only the ANSYS LINK10
element type, which is capable of handling the
cables' tension-only property, may be used to
simulate cable structures. There are no material
distinctions  between  structural ~ members.
Orthotropic materials include honeycomb sandwich
panels, for example. These components need to be
attached to one other with great care. Only tension-
only components will be included in the model
when utilising ANSYS' nonlinear solvers. The
identification of a solution to convergence
difficulties is made possible by specifying the
substep  parameters.  After  resolving the
displacement issue, displaced and non-deformed
shapes may be created. (Figure7.3).

Schematic of a 2D truss

/ beam
cable
(K |
K /

Schematic of a 3D composite truss
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Twisted and distorted shapes.
The truss's construction was examined.

Due to their lack of bulk and damping, truss
constructions are difficult to manage for
researchers. As a technique to maintain structures
safe and secure, an active structural control was
developed. The term "active truss structure"
describes a truss structure that can be controlled.
Many researchers are focusing on control laws,
smart materials, and sensor and actuator
configuration optimization in the area of active
trusses. In order to have a clear picture of the
structural  properties of the active truss
construction, it is important to analyse it in a
certain way. Other than a few research by a few
scientists, nothing is known about the active truss
structural modes. The translation and interpretation
of active truss structure modal ideas has also been
done by Zhang. A combination of theoretical
reasoning and computer simulations, however, led
to these results.

Piezoelectric stack actuators will be used in this
project to perform an experimental mode analysis
on a 78-bar space truss. In this experiment, we will
study the differences between an active and a
passive truss when it is subjected to external
stimuli.

The structure of an active trench may be simulated.

There is a six-span, seventy-eight-bar, angle
aluminium alloy space truss, except for members
54 and 70, represented in Fig.1. Let's have a look at
it.

Software for Experimentation

Modal analysis and vibration generators are shown
in the figure.

The active truss node 15's z-direction vibrating
generator may generate random stimulation. To
operate the actuators, transmit electrical impulses
to the d-A/D SPACE interface, which is coupled to
sensors and amplified by the system. Mode analysis
systems like DIFA SCADS-X3 are used to analyse
the data. In this loop, the active truss is in charge of



controlling itself. An on-site snapshot may provide
a deeper look at the process.
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The truss was activated at a test location.

The dynamic reaction of trust systems is examined
in this study.

Mobile communications, land sensing, military
surveillance, and deep space exploration all benefit
from the space-deployable antenna's versatility. A
few examples of deployable antennas are
AstroMesh, spring-back, and tension trusses. The
deployable antenna is a standout among the
different forms of deployable structures because of
its versatility and diversity.

The antenna is stowed in the payload compartment
at the time of launch. Ground control gently
deploys the antenna as soon as the spacecraft
reaches orbit. Some dynamic issues may arise
during the antenna's attitude adjustment and orbit
operation, such as interference between the antenna
and satellite, vibration caused by space debris, or
other issues. Due to periodic and impact loads on
the antenna, dynamic response factors must be
studied in order to minimise resonance and fatigue.

Seven modules of equal length have been offered
for the first time in this study.

By using ANSY'S, the harmonic response analysis
and transient dynamic analysis are carried out,
respectively. The organization of this paper is as
follows. The structure of deployable truss antenna
is shown in section 2. Section 3 concerns how to
analyze the steady-state response of truss structure
under the periodic load. Then in section 4,
structural transient response under impact force is
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analyzed. The paper is concluded in section 5,
summarizing the present work.

STRUCTURE OF
ANTENNA

DEPLOYABLE TRUSS

Fig. 1 shows the antenna's construction. All of the
surrounding modules must be interchangeable for
the antenna to have a high degree of modularity,
enabling the antenna to be constructed in a short
and at a

time cheap cost.

The deployable antenna shown in Fig. 2 has a mesh
surface and a truss construction for each of its
modules. The mesh surface of the antenna's
deployable truss is designed to have a parabolic
shape. The building blocks for modules are the six
main truss structures placed around the central
vertical beam. The basic structure may be folded up
and stowed when not in use. When the truss
structure is deployed, the locking mechanism
enhances rigidity. Crossing a cable may increase
the structure's stiffness and strength.

Mesh surface

Module

Basic frame
{ Chord
A, Vertical beam

Beat] ' \ # Diagonal beam
eam lened SRRt
- Crossing cable

Fig. 2 Structure of module

Behaviors that are in harmony

An investigation of the structure's periodic response
under a periodic harmonic load may be utilised to
analyse both the structure's stable periodic response
and its constant periodic response. The harmonic
response analysis relies on an accurate finite
element model, but a truss structure's many beams
and joints make this difficult.

As a result, a simpler design is required. Since all
of the antenna's seams were sealed, it is more
durable after deployment. A solid connection is
formed as a consequence of the beams. We
replicate the joints at the top and bottom of the
central vertical beam and sliding block by using
focused mass.



Assessment of Fine Elements TRUSSES

STRUCTURAL OPTIMIZATION

In industrial projects like warehouses, bridges, and
transmission towers, trusses are the most frequently
utilised building material by far.. Trusses come in a
variety of shapes and sizes for use in building.
Trenching is essential for industrial structures,
warehouses and bridges, where cost and durability
are critical. Using static analysis and optimization,
the researchers hope to find the most efficient and
cost-effective arrangement of trusses.

The cost of a building is influenced by the amount
of material utilised in the skeleton. Truss static
analysis utilising the "Finite Element Method™" and
"Topology Optimization™ will be carried out in
MATLAB using the energy stored in each
component. MATLAB programming was used to
analyse a 13-bar truss, and the findings were
mixed. When these facts are properly analysed, the
safest and most cost-effective solution will be
found. Various loading scenarios have been
included to the static analysis of the transmission
tower.

METHODOLOGY

Manually calculating the matrix for planar trusses
(2-D) with two degrees of freedom (DOF) at each
node is quite impossible. This research uses
MATLAB's Finite Element Analysis (FEA) to
investigate a planar truss. Planar trusses with 'n’
members and boundary conditions may be analysed
using the software. Further optimization is carried
out on the basis of the program's results. Structural
weight may be reduced by optimising the cross-
sectional area (Ai) values of truss components (W).
Stress and displacement are employed to improve
the topology.

min W(A) = 21200, A; Ly with A= (A, ... Ay)
Amin A =Apay fori=1...n
Omin =0; S0maxy fori=1,...n
Upin SUj SUpae  for)=1...k

There are k nodal points or nodes in the structure, u
is the displacement of the nodal points, and Ai is
the cross-section area (c/sq in.) and its length (lin).
j- The geometric layout of the truss is shown in the
fourth plane truss modelling Fig. 2. Here, you may
see all of the components of a structure, including
the truss loads and nodes that link them. Also, there
are nodes and links. When a vertical displacement
occurs, the yield stress () is restricted to 250 MPa
and the displacement () is limited to 11.1 mm. It's
60 kN in weight (P). Characteristics of materials
include:
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C/s area = 1000 mm*
Modulus of Elasticity (E) = 2 x 10° Mpa
FOS=1.1, p=7850 Kg/ m?

60 KN

Bl £
T T o8

Fig. 2. Benchmark Problem of Truss Structure

THE RESULTS OF THE EXAMINATION

Mathematical representations (1st Iteration) Nodes
1 and 3 are completely restricted and subjected to
support conditions in MATLAB code for a six-
node truss construction with a load of 60 kN at
nodes 2 and 3. Fig. 3 shows the MATLAB
simulated structure.

Truss Structure

y coordinates

x coordinates

Fi

g. MATLAB Model of Truss Structure

Initial

Member| Stress  |Axial Force| Energy Weight [Node NofDeflection

(Nfmma2) | (kM) | (Joules) (Kg) (mim)

-99.4119 | -99.4119 [ 347068 8002 0

-42.8297 | 428397 | 4.586 8002 1]

-24.2342 | -24.2342 | 14683 |Removed| 8002 -0.4571

53.7531 | 53.7531 | 7.2235 8002 -L0458

104.0053 | 104.0053 | 220427 E.002 -0.7112

0 0 0 |Removed| 8002 -2.4619

-21.0254 | -21.0254 [ 13062 |Removed| 113166 0.7888

R ENRE-N () BN [P N

-63.0829 | -63.0929 | 14.0739 17.8931 -2.5831

w|oa = o i | e fu | ra =

w

548769 | S4.8769 | 10.6472 113166 0.52

-
=]

-25.1425 | -25.1425 | 2335 |Removed| 002 -1.151

-
=

[
=

7.9744 79744 | D248 |Removed| 113166

,_.
=
-]

-
]

-40.2209 | -40.2209 | 9.0433 113166

,_.
=]
=

-
]

41.5807 | 415807 | 9.6652 17.8931

Total | 137.0666

TABLE. 1. OUTPUT OF FEM CODE

Red colored boxes indicate that the strain energy
stored in the member is very less as compared to
other members, hence it contributes less in load
transfer mechanism, which in turn is removed from



structure. Sometimes the c/s area of member is also
reduced so that the work done by the member is
more and stores maximum energy.

B. MATLAB model of structure (2nd Iteration)
Members 3, 6, 7, 10 & 11 are removed from
structure and the program is re-run.

Truss Structure

o
Y

y coordinales
o
a

o
ha

02

02 04 06 0.8 i 12 14 16 1]
x coordinaies

Fig. MATLAB Model of Truss Structure

Member| Stress  |Axial Force| Energy Weight [Node NojDeflection
{Wfmm2)| (KN} | oules) {kg) {mm)
1 a g O Removed) B.O02 1 0
2 0 0 U Removed| B.002 2 0
3 120 120 3 8.002 3 0
4 180 180 Bl B.002 4 0
g -B4.8528 | -B4.B528 | 25.4558 11,3166 3 ]
] 1 0 B Removed| 17.8931 g 0
7 | -1341641 | -134 1641 1006331 11 3166 7 15
] "] 0 0N Removed| 178531 -] 6.3541
9 09
10 =1 7485
11 0
12 0
Total | 90.4273

TABLE. OUTPUT OF FEM CODE

Again in Table. 2. Red colored boxes show that the
strain energy stored in the member is zero hence it
is zero force member in truss structure and hence it
is removed. C. MATLAB model of structure (3rd
Iteration) Member 1, 2, 6 & 8 is removed from
structure and the program is  re-run.

Displacement of Truss Structure

y coordinales

o oz 04 [T} 0.8 1 12 14 16 18
x coordinates

Fig. Deformed Shape & Deflection
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Member| Stress ~(Awial Frce | Energy [Arealreq) [ Weight |Node No Deflection
(Nfmm®)  (6N) | (oules) | (mme) | (Ke) {mm)
1 {13640 | 1341640 | do0easd) S0t | 71| 1 0
|| W) %) wojam| o2 0
ILW | W omojam| 3|1
I | -BABSIR | BARSH | 4S8 | M| 16| 4 | -3
5| 09

b | -1

] 0

§ 0

Tofal | 5237

FEM OUTPUT CODE TABLE

There has been a halt to the optimization of the
topology as all members have achieved a
significant amount of strain energy In order to save
money and maximise the material's strength, the
design’s ultimate stress capacity is pushed to the
maximum. Size optimization follows.

Investigating and Determining What Is Causing the
Collapse of an Organization.

As per ASCE standards, the term "progressive
collapse" is used when an initial local failure
spreads to further components, finally leading in
the collapse of the whole structure or a substantial
portion thereof. A lot of research has been done
since the 1970s on delayed collapse. Since the
Oklahoma City bombing in 1995 and the
September 11 assaults on the World Trade Center
in 2001, there has been a rise in anti-terrorism
sentiment in the United States. Structural collapse
investigations have produced a number of general
principles.

The European Committee for Standardization
(ECS) released ASCE 7-02 in 2002, which
provides advice on the analysis and design of
progressive collapse in several of the contemporary
building codes, including GSA, UFC, Eurocode 1,
and the National Building Code of Canada. The
UFC 4-023-03 rules are now the most
comprehensive set of design criteria.

Direct, alternative route, and local resistance are all
options in ASCE standards [1] for a gradual
collapse. Structural analysis is used to examine if
the structure can bear new loads that have been
redistributed as a consequence of the initial
collapse. To account for earthquakes, building
regulations all across the globe use a similar
strategy.



In order to solve a problem, non-linear methods of
analysis might be used. Methodologies for
conducting a slow collapse research have been
agreed upon. Structures responded more strongly to
nonlinear dynamic approaches than to linear static
ones [3].

Steel Grinder Grinders' Interactive Factors..
In Fig. 1, ANSYS was used to design it, and the
results are displayed in Fig. 2; 8-meter chords are
linked to an 11-meter-deep girder. They were
around 5.76 metres apart.

The bridge's steel truss-girder girder is modelled
using a finite element method.

Only four lower joints on either side of the truss
maintained the structure in place. Pin-ended joints
were the standard between the members. The usage
of portal frames ensured the building's structural
integrity. An upper pinedpine wood crossbeam
supports each lower crossbar. One metre separated
two symmetrically supported stringers at the
crossbeams. However, stringer weight was taken
into account in order to reduce the model's
computational load. To depict the major trusses and
beams, Link8 and Beam4 were employed, while
Beam4 was used for the portal frame components
Through the joints where the stringers were
supported, both the truss' self-weight and 45kN live
loads were applied.

PF1 vl Va2 VM3 VM4

OMla DMIE M2a DML DMz DM3h Mea DMSH

Shockingly, a mass exodus

Collapse monitoring innovations that are more
advanced than ever before.

The cross-sectional area of the end span chord was
doubled as a result of the new bridge design. As
indicated above, a second investigation was carried
out. As a consequence of the removal of TC4, the
internal force of the surrounding chord members
decreased from 94.1 percent to 93 percent. A
gradual collapse may be avoided by increasing the
capacity of the chords. These are the most
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important elements of the steel truss structure. It is
also possible to strengthen the system's resilience
by using redundancy. Vertical bars, for example,
would have to bear the weight if a vital component
was missing. It is less likely that a corrupted or
otherwise inefficient structure would be conveyed.

CONCLUSIONS

There may be a more efficient way to achieve a
certain objective. Because of the lack of
consideration for material and geometrical
qualities, a linear analysis may be considered
conservative. This is the most time- and money-
saving option. Linear alternatives were employed
to build a hypothetical steel structure in this study.
An increase in internal pressure is possible when
chord or diagonal web members break.

The steel truss bridge is made up of several parts.
Ending the span with chords may help prevent
further collapse. According to the study, preventing
progressive collapse may be as simple as
overdesigning the chord members at the end of the
span. Increasing your redundancy may help you
prevent a catastrophic failure.
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