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Abstract-We has reviewed the different-different 

papers like A New Method for Optimal Truss 

Topology Design and A Sequential Parametric 

Convex Approximation Method with Applications to 

Non-convex Truss Topology Design Problems. In 

Paper “A Sequential Parametric Convex 

Approximation Method with Applications to Non-

convex Truss Topology Design Problems” they have 

analyzed at the starting point the weight was 3000 

(equally distributed between 25 bars). It was reduced 

after 200 iterations (CPU: 6 minutes) to 1010.9. From 

there, no significant progress in the objective value 

was observed and the algorithm was stopped. The 

stopping rule (2.3) based on the Karush–Kuhn–

Tucker (KKT) conditions was valid with " = 10
-4

. In 

paper “A New Method for Optimal Truss Topology 

Design” they have analyzed Small variations in the 

cross-sectional areas of the bars in the optimal 

topology and even the addition or deletion of thin bars 

have very little influence on the stiffness of the truss, 

as measured by compliance. Also, multiple solutions 

seem to exist, especially in cases with possible 

symmetry. 
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optimization,Structural optimization,Topology design, 
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I. INTRODUCTION 

Optimum design of structures is an area which brings 

always new challenges to appliedmathematicians. Its 

goal is to fully automatize the design of 
civil/mechanicalengineering structures such that the 

final structures are optimal for particular 

application.This area combines tools of mathematical 

modeling and optimization and it is the combination 

which makes things difficult. In the modeling part, 

wetry to take into account all the aspects and 

phenomena of structural and materialbehavior. This 

usually leads to a complicated mathematical model. 

Butfrom the optimization viewpoint, the model should 

be possibly simple; otherwisewe are not able to use 

powerful tools of modern numerical optimization and 
tocompute real-world problems. This is even more 

complicated by different technologicalconstraints [3].  

A truss is an assemblage of pin-jointed uniform straight 

bars. The bars are subjected toonly axial tension and 

compression when the truss is loaded at the joints. With 

a givenload and a given set of joints at which the truss 

is fixed, the goal of the designer is tofind a truss that is 

as light as possible and satisfies the equilibrium 

conditions. In thesimplest, yet meaningful, approach, 

the number of the joints (nodes) and their positions are 

kept fixed. The design variables are the bar volumes 

and the only constraints are theequilibrium equation 
and an upper bound on the weighted sum of the 

displacements ofloaded nodes, so-called compliance. 

Let’s find out which ones are the most popular and 

what distinct features in trusses [8]. 

 

King Post Truss 

 

This particular truss is made out of wood most of the 

time, but it can also be built out of a combination of 

steel and wood. It all comes down to the architect and 

the building structure. The King Post Truss spans up to 
8m, which makes it perfect for multiple types of 

houses, especially the smaller ones. 

 

Pratt Truss 

 

This is one of the most popular steel roof truss type and 

it is quite economical. This particular type of truss 

offers some interesting features mainly thanks to the 

fact that the vertical members provide tension, while 

the diagonal ones are bringing in compression. It’s 

important to note that these trusses can be used for 

spans that range between 6-10m. 
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Fig 1: Types of Trusses
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Queen Post Truss 

 

The Queen Post Truss is designed to be a very reliable, 

simple and versatile type of roof truss that you can use 

at any given time. It offers a good span, around 

10m,and it has a simple design which makes it perfect 

for a wide range of establishments. 

Howe Truss 

 

This type of truss is a combination of steel and wood, 

which makes it elegant, while also offering a very 

appealing design. Almost everything is made out of 

wood; however, the tension members or the vertical 

members are manufactured out of steel in order to offer 

extra support and reliability. One thing that makes the 

Howe Truss extraordinary is the fact that it has a very 

wide span, as it can cover anything from 6-30m. This 

makes it versatile and very useful for a wide range of 

project types. 
 

Fan Truss 

 

Just like you can see from many roof truss types 

pictures, the Fan Truss comes with a very simple design 

and it’s made out of steel. In this particular situation, 

the trusses form a fink roof truss. On top of that, the 

main characteristic here is that the top chords are split 

into smaller lengths, as this allows the build to obtain 

purlin support. Also, you get a medium span with this 

type, around 10-15m, which is more than enough for 
most projects. 

North Light Roof Truss 

The North Light Roof Truss is suitable for the larger 

spans that go over 20m and get up to 30m. This 

happens because it’s cheaper to add a truss that has a 

wide, larger set of lattice girders that include support 

trusses. This method is one of the oldest, as well as 

most economical ones that you can find on the market, 

as it allows you to bring in proper ventilation.The roof 

has more resistance too because of that. 

If you are looking for types of roof trusses design that 
bring in durability and versatility, this is a very good 

one to check out. You can use it for industrial buildings, 

but this truss also works for drawing rooms and in 

general those spaces that are very large. 

Quadrangular Roof Trusses 

These are used for large spans, and this is why you can 

encounter then in larger spaces, which include 

auditoriums or even railway sheds. 

Parallel Chord Roof Truss 

These types of trusses are created specifically for those 

of us that want to engage in a roof construction without 

having a large budget to begin with. These are made out 

of wood and the best part about using them is that they 

don’t require any beam OR bearing wall. Instead, they 

adopt for full pieces of wood and thus lower the amount 
of labor necessary for working with them. It does 

require more space in the top story and the span might 

not be the best, but the price might justify opting for it 

if you are on a budget. 

Scissor Roof Truss 

A Scissor Roof Truss can particularly be found in 
cathedrals. It doesn’t require beams or bearing walls, 
however it doesn’t leave that much space for insulation 
which makes its energy efficiency very poor. On the 
other hand, the upside here is that the ceiling gets 
vaulted and you receive more space in the attic. 

Raised Heel Roof Truss 

This is one of the most efficient types of timber roof 
trusses, mostly because it brings a very good room for 
insulation, but at the same time it also provides you 
with a very good system for structural support. It might 
require some additional materials in order to make it 
bring the best results, not to mention that the costs can 
be a little higher when compared to other truss types, 
but it does help you lower the energy bill value, so keep 
that in mind. 

II. LITERATURE REVIEW 

MP Bendsøe et.al in (1994)analyzed how 
displacements only aswell as stresses only formulations 

can be obtained using duality principlesand non-smooth 

and discussed theimplications these formulations have 

for the construction and implementationof efficient 

algorithms for large-scale truss topologydesign. The 

analysis covers min-max and weighted average 

multipleload designs with external as well as self-
weight loads andextends to the topology design of 

reinforcement and the topologydesign of variable 

thickness sheets and sandwich plates. Onthe basis of 

topology design as an inner problem in a 

hierarchicalprocedure, the combined geometry and 

topology design of trussstructures is also considered. 

Numerical results and illustrativeexamples are 

presented [1]. 

K Deb et.al in (2001)proposed genetic algorithm (GA) 

uses a fixed-length vector of design variables 

representing member areas andchange in nodal 
coordinates, a simple member exclusion principle is 

introduced to obtain differing topologies.Moreover, a 
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practical consideration, such as inclusion of important 

nodes in the optimized structure istaken care of by 

using a concept of basic and non-basic nodes. Stress, 

deflection, and kinematic stabilityconsiderations are 

also handled using constraints. In a number of 2-D and 

3-D trusses, the proposed technique finds intuitively 

optimal or near-optimal trusses, which are also found to 
have smaller weight thanthose that are reported in the 

literature [4]. 

M Kočvara et.al in (2002)analyzed to find a 

computationally tractable formulation of the optimum 

truss design problem involving a constraint on 

theglobal stability of the structure. The stability 

constraint is based on thelinear buckling phenomenon. 

They formulated the problem as a non-convexsemi-

definite programming problem and briefly discuss an 

interior pointtechnique for the numerical solution of 

this problem. They further discussedrelation to other 

models. The paper is concluded by a series of 
numericalexamples [6]. 

MP Bendsøeet.al in (1989)described various ways 

ofremoving this discrete nature of the problem by the 

introductionof a density function that is a continuous 

design variable.Domains of high density then define the 

shape of the mechanicalelement. For intermediate 

densities, material parameters givenby an artificial 

material law can be used. Alternatively, the densitycan 

arise naturally through the introduction of 

periodicallydistributed, microscopic voids, so that 

effective material parametersfor intermediate density 
values can be computed throughhomogenization. 

Several examples in two-dimensional elasticityillustrate 

that these methods allow a determination of 

thetopology of a mechanical element, as required for a 

boundaryvariations shape optimization technique [2]. 

F Jarre et.al in (1998)presented a primal-dual 

predictor-corrector interior-point method for 

solvingquadratic ally constrained convex optimization 

problems that arise from truss design problems.They 

investigated certain special features of the problem, 

discuss fundamental differences of 
interiorpointmethods for linearly and nonlinearly 

constrained problems, extend Mehrotra's 

predictorcorrectorstrategy to non-linear programs, and 

establish convergence of a long step method. 

Numericalexperiments on large scale problems 

illustrate the surprisingefficiency of the method [5]. 

A Ben-Tal et.al in (1997)presented and motivate a new 

model of the Truss Topology Designproblem, where the 

rigidity of the resulting truss with respect bothto given 

loading scenarios and small \occasional" loads is 

optimized.It is shown that the resulting optimization 

problem is a SemidefiniteProgram. They derived and 

analyzed several equivalent reformulations ofthe 

problem and present illustrative numerical examples 

[3]. 

M Kočvara et.al in (2006)presented a new formulation 

of the truss topology problem that results in 
uniquedesign and unique displacements of the optimal 

truss. This is reached by adding anupper level to the 

original optimization problem and formulating the new 

problem asan MPCC (Mathematical Program with 

Complementarity Constraints). They derived 

optimalityconditions for this problem and present 

several techniques for its numericalsolution. Finally, 

they compared two of these techniques on a series of 

numerical examples [7]. 

III. OPTIMAL TRUSS TOPOLOGY DESIGN 

Truss topology optimization formulated in terms of 

displacements and bar volumes results ina large, non-

convex optimization problem. For the case of 

maximization of stiffness for a prescribed volume,this 

paper presents a new equivalent, an unconstrained and 

convex minimization problem in displacementsonly, 

where the function to be minimized is the sum of terms, 

each of which is the maximum of two convex,quadratic 

functions. Existence of solutions is proved, as is the 

convergence of a non-smooth steepest 

descenttypealgorithm for solving the topology 

optimization problem. The algorithm is computationally 

attractive andhas been tested on a large number of 

examples, some of which are presented. 

IV. NON-CONVEX TRUSS TOPOLOGY DESIGN  

They have describe a general scheme for solving non-

convex optimization problems, wherein each iteration 

the non-convex feasible set is approximated by an inner 

convex approximation. The latter is defined using an 
upper bound on the non-convex constraintfunctions. 

Under appropriate conditions on this upper bounding 

convex function, amonotone convergence to a KKT 

point is established. The scheme is applied to 

TrussTopology Design (TTD) problems, where the 

non-convex constraints are associatedwith bounds on 

displacements and stresses. It is shown that the 

approximate convexproblem solved at each inner 

iteration can be cast as a conic quadratic 

programmingproblem, hence large scale TTD problems 

can be efficiently solved by the proposedmethod. 
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V. CONCLUSION 

In this paper, we have reviewed various types of truss 

structures. The analysis of trusses often assumes that 

loads are applied to joints only and not at intermediate 

points along the members. The weight of the members 

is often insignificant compared to the applied loads and 

so is often omitted; alternatively, half of the weight of 

each member may be applied to its two end joints. 

Provided that the members are long and slender, the 

moments transmitted through the joints are negligible, 
and the junctions can be treated as "hinges" or "pin-

joints". Every member of the truss is then subjected to 

pure compression or pure tension forces – shear, 

bending moment, and other more-complex stresses are 

all practically zero.We have reviewed the different-

different papers like A New Method for Optimal Truss 

Topology Design and A Sequential Parametric Convex 

ApproximationMethod with Applications to Non-

convex TrussTopology Design Problems. In Paper “A 

Sequential Parametric Convex Approximation Method 

with Applications to Non-convex Truss Topology 

Design Problems”they have analyzed at the starting 
point the weight was 3000 (equally distributed between 

25 bars).It was reduced after 200 iterations (CPU: 6 

minutes) to 1010.9. From there, no significantprogress 

in the objective value was observed and the algorithm 

was stopped. The stoppingrule (2.3) based on the 

Karush–Kuhn–Tucker (KKT) conditions was valid with 

" = 10-4. In paper “A New Method for Optimal Truss 

Topology Design”they have analyzed Small variations 

in the cross-sectionalareas of the bars in the optimal 

topology and even the addition or deletion of thin 

barshave very little influence on the stiffness of the 
truss, as measured by compliance. Also,multiple 

solutions seem to exist, especially in cases with 

possible symmetry. 
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