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Abstract
This work considers an e�ective analytical method based
on Displacement Potential Function (DPF) for solving
3-D thick and multi-layered transversely isotropic lin-
early elastic cylindrical shells (non-homogeneous in ra-
dial direction) with simply-supported end boundary con-
ditions. Axisymmetric radial loads are applied on the
inner and outer faces of the cylindrical shell. Three-
dimensional elasticity equations are simpli�ed using dis-
placement potential function result in one single linear
partial di�erential equation of fourth order as govern-
ing di�erential equation in term of displacement poten-
tial function. The governing equation is solved via the
separation of variable method with exact satisfaction
of two end boundary conditions including stress and
displacement boundary conditions, stresses on the in-
ner and outer surfaces of the shell, and the continuity
conditions of the displacement and tractions on the in-
terfacial surfaces of the multi-layered cylindrical shell.
After determining displacement potential function, all
other functions such as stresses and displacements can
be obtained at each point of the examined shell. Com-
parison of the results with existing analytical results
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h show excellent agreement at di�erent thickness ratios
and aspect ratios of the shells. Some practical prob-
lems are solved for one-layered and three-layered cylin-
drical shells. For this purpose, three types of materi-
als are de�ned for a one-layered cylindrical shell such
as composite material (Graphite epoxy), metallic sub-
stance (e.g. Zinc), and isotropic material (Aluminum).
Also two combinations of materials are considered for
three-layered cylindrical shell so that the inner and outer
layers of the shell are made of transversely isotropic ma-
terial (Graphite epoxy), while the middle layer of the
isotropic material is made of aluminum and foam. The
values of the non-dimensional functions containing stress
and displacement components are calculated for these
problems to demonstrate the e�ect of thickness ratio and
anisotropy of the shell on the distribution of the stresses
and displacements.

Key Words: Displacement potential function, analyt-
ical solution, transversely isotropic material, multi-layered
cylindrical shell.
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Abstract
Concrete canvas rolls have several unique properties have
made it a strategic material. A major property is rapid-
ness of installation that can be considered in the con-
struction of accelerated shelters of protection against
threats. The use of concrete canvas in the construc-
tion of the shelter is also expanding worldwide due to
its economic bene�ts and the speed of its installation,
as experience has shown that a two-person team can
build a shelter with an area of 25 square meters of con-
crete canvas in less than an hour. Increasing attention to

this function of concrete canvas requires studying prod-
uct behavior against incoming loads, and the need for
a deep understanding of the material and components
of aerated concrete leads to a better understanding of
this product and the possibility of improving product
quality. Therefore, the properties of two-phase concrete
canvas, including fabric and mortar that have structural
performance, were studied using Abacus �nite element
software. The results of �nite element simulation on
macro and Meso scales were compared with the labora-
tory results of di�erent samples, showing the accuracy
of the study. The results illustrate that the use of �bers
with higher tensile strength and high Young's modulus
and sti�ness has a better performance against the ap-
plied loads. The shelter behavior is evaluated against
di�erent probable attack scenarios. The designed shel-
ter is capable of withstanding slag up to a height of 70
cm of soil, which also makes it resistant to mortar at-
tacks. The use of a concrete canvas shelter without any
slag also makes it resistant to the 5 kg TNT threat at
a distance of 3 meters. Using products against larger
threats or loads strengthens the shell with appropriate
materials or several layers of concrete canvas shells.

Key Words: Concrete canvas, Meso-Scale, ABAQUS
�nite element software, Four-Point bending.
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Abstract
Build Operate Transfer (BOT) contracts in Public Pri-
vate Partnership process have two important features:
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hlarge budget and long life cycle. For these two reasons,
these contracts are sensitive to the environment and face
many problems in complex environments, such as the
project environment in Iran. The structure of freeway
partnership contracts in Iran does not �t a highly com-
plex environment and so, performance targets are not
achieved. The main purpose of this study is to identify
the e�ective environmental factors, challenges, contex-
tual obstacles, strategies, and outcomes in association
with freeway partnership contracts. Therefore, with the
help of this knowledge, a theoretical model can be de-
veloped. Case study strategy, qualitative approach, and
data analysis by grounded theory are the main features
of the research methodology. The �ndings of four free-
way cases showed that the partnership contracts were
developed without considering the long life cycle. Then,
in the course of the construction, despite the e�ort in
gathering many di�erent opinions and expertise, satis-
factory performance criteria were not established due to
weak understanding of contractual obligations and risks.
Also, in the operating period, the return on investment
remains ambiguous due to increased costs, insu�cient
revenue, and high environmental complexity. In general,
these contracts are de�ned as immature with dissatis�ed
parties. Therefore, according to the obtained facts, few
investors express interest in public-private partnership
contracts and are less desirable to investors. The pri-
vate sector does not view infrastructure projects as ide-
alistic and task-oriented but rather hunger for economic
interests, mainly. Thus, in order to advance its goals,
the public sector must have a di�erent view of such in-
vestments. Also, the existing contract system, which
is based on the employer-contractor experience, in order
to �t the complex environment and achieve development
goals, must prioritize structural reforms and normative
changes in the contracts and strategies of the parties.

Key Words: Built operate transfer (BOT), environmen-
tal complexity, case study, grounded theory.
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Abstract
Due to the problems caused by personal car use, de-
mand management policies have been developed, which
result in reduced use of personal vehicles. It is gen-
erally accepted that demand management policies are
classi�ed into two types: hard or soft. In the case of
soft politics, people tend to be receptive, while being
combative to hard policies. In the case of Tehran's odd
or even zone, the purpose of the paper is to examine
the role of latent components in the acceptance of de-
mand management policies. To address the issue and
measure the resistance of individuals to accept the car
reduction policy, we designed a stated preference ques-
tionnaire and measured the acceptance rate in terms of
behavior change. Changes in behavior patterns and the
choice of private car mode are methods used to deter-
mine acceptance rates. The acceptance of policies can be
assessed by identifying their hidden nature via the value-
belief-norm theory. In this theory, value inuences the
norm through belief. So, people who know that they
should cut down on the use of the private car are more
inclined to accept the use of private cars. Examina-
tion of the adoption of private car prohibiting policies
under changing behavior in di�erent periods of imple-
mentation of a private car is debatable. In this study,
more than 500 questionnaires were distributed randomly
among Tehran citizens including couples or single indi-
viduals considering the scope of the tra�c plan traveled
by transit vehicles. Using the multiple logit model, this
study investigates the changes in people's behavior to-
ward accepting the policies of reducing the use of private
cars in two short-term and long-term periods. Results
show that individual values and norms are e�ective fac-
tors in changing users' behavior over short- and long-
term periods.

Key Words: Value-belief-norm theory, demand man-
agement, latent variable, behavior changing.

DEBONDING DAMAGE DETECTION
AND ASSESSMENT IN A CFST
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Abstract
Structural damage detection is one of the primary goals
of structural health monitoring. Minimum safety can
be provided upon timely identi�cation of the damaged
elements and appropriate decisions (repairing or replac-
ing the damaged elements). Today, the use of concrete-
�lled steel tube composite columns in the construction
industry, especially high-rise buildings, is increasing. In
these columns, the concrete core debonding from the
steel tube is considered a prevalent type of damage.
This study discusses the impact of such debonding on
dynamic modal properties (natural frequencies and vi-
bration mode shapes) and the detection of debonding
damage area based on wavelet analysis. Debonding to
a depth of 3 mm is de�ned as reduction of concrete
sti�ness in connection with the steel tube, and the col-
umn was subjected to frequency analysis. Modal infor-
mation, including frequency values and vibration mode
shapes, were extracted. Di�erences in frequency values
and Modal Assurance Criterion (MAC) smaller than one
were observed between primary and secondary shapes
of vibrational modes due to the presence of debonded
areas. The results showed that with the addition of a
new debonding damaged area, the rate of reduction of
frequency values increased. The damage index was pro-
posed based on the detail coe�cients obtained from dis-
crete wavelet analysis of primary and secondary shapes
of vibration modes to identify the area of detachment
damage. The results demonstrated that the relative
minimum and maximum values of the damage index for
all modes occurred in debonding damaged areas. More-
over, the damage index values for di�erent damaged ar-
eas were independent of each other. Indeed, the damage
index values for other debonding damage situations did
not change when a new debonding damaged area was
added. This is a positive point in the damage detection
process with multiple debonded areas because in this
case, the inability to detect a debonding damaged area

cannot a�ect the detection of other debonding damage
situations.

Key Words: Structural health monitoring, debonding
damage detection, frequency analysis, modal assurance cri-
terion (MAC), wavelet analysis.
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Abstract
The Multiquadric Radial Basis Function (MQ-RBF)
method, despite its advantages, has not yet been de-
veloped to be used for Dam-Reservoir-Foundation In-
teraction (DRFI) problems. In this study, this mesh-
less method was developed for solving the DRFI sys-
tems in the frequency domain. A new domain decom-
position technique was also used for analyzing dynamic
interaction problems for the �rst time in MQ-RBF. In
this regard, the computational domain is divided into
dam, reservoir, and foundation subdomains. Then, the
MQ-RBF method is separately applied to each subdo-
main. For applying the dynamic interaction between
two adjacent subdomains, two Multiquadric shape func-
tions must be considered for each computational center
on their interaction boundary. Besides, each shape func-
tion is also de�ned using the computational centers in
the subdomain. One of the important challenging issues
in RBFs is the determination of the Optimal Shape Pa-
rameter (OSP). Thereafter, some new relations in terms
of the earthquake frequencies are proposed for the OSPs
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hin di�erent cases of the interaction systems. In this re-
gard, a few frequency magnitudes were considered and,
consequently, di�erent relations were presented for all
frequencies using the obtained OSPs. It is found that,
the OSP does not depend on the shear modulus of nei-
ther the dam nor the foundation. Moreover, the OSP
value are not sensitive to the uid compressibility and
do not depend on the number of subdomains. Appar-
ently, these properties reduce the computational costs
and facilitate the MQ-RBF application. In order to val-
idate the capabilities of the approach, nine numerical
examples are solved in which the Roots Mean Square
Error (RMSE) criterion has been evaluated for compar-
ing the results with those of the exact and FD methods.
Results show that the proposed method is of acceptable
accuracy, i.e. more accurate than FD even with much
more FD computational nodes. Also, it is shown that the
errors increase by increasing the earthquake frequency
value while the FD errors seem to be unacceptable in
frequency values close to the resonance frequency, un-
like those of the MQ-RBF.
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Abstract
In this paper, the performance of box steel columns with
corrosion is investigated. Thus the steel columns are
made with di�erent defect locations (6 modes) and are
subjected to temperatures of 20�C and 700�C. Then,
two retro�tted methods (CFRP composites and steel
plates) are used in the defect area in order to improve
the performance of columns. Afterwards, bearing capac-
ity of all column specimens (38 specimens) has been ob-
tained. The results indicate a decrease in the bearing ca-
pacity of the columns and weakness in their performance
due to the two factors of defect and heat so that the
greatest decrease in the column compression strength is
about 32% and 35% due to defect and high tempera-
ture, respectively. Also, the comparison of retro�tting
methods indicates that the use of composite is more ef-
fective in improving the performance of steel columns.
Finally, For further investigation, 5 specimens are mod-
eled in ABAQUS �nite element software and the results
are compared with similar experimental results.

Key Words: Steel columns, defect, �re, CFRP compos-
ites, bearing capacity.
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h Abstract

Wood is one of the oldest materials that has always been
known as a construction material. Despite its widespread
application and unique properties, it has weaknesses such
as relatively brittle behavior, especially in bending. In
order to improve its performance and boost its features
or strengthen wooden structural members, one solution
is to employ FRP component, which is widely used as a
rehabilitation tool. The lightness and ease of application
for di�erent materials such as concrete, wood, and steel
have made it possible to increase the strength and ductil-
ity of structural elements. In this study, the few models
that were available for the wood-FRP system were col-
lected, and the uncertainty of six variables, as the most
e�ective parameters in the strength of this system, was
selected for reliability analysis. Also, during the steps,
three live to dead load ratios equal to 0.75, 1, and 1.25
were assumed as the design loads. What was achieved
during this research was that during the design process
of wood-FRP, uncertainties had a signi�cant impact on

the reliability of existing models. Some models could be
reliable enough to be applied for design purposes; how-
ever, uncertainties seriously a�ect the reliability of some
models. Accordingly, the average reliability index of all
six available models decreased from 4.88 in case one fails
to consider uncertainties to 2.71 with uncertainties of
the models. Among the �ve existing models presented
in previous studies, the Palizi and Tou�gh model with an
average reliability index of 3.61 was the best-proposed
model, which is in good agreement with the acceptable
index of existing structural design criteria. It is worth
noting that various variables a�ect the reliability of this
system. However, in this study, only the uncertainty
of the six variables of modulus of elasticity, thickness,
length, and width of FRP, along with wood width and
its compressive strength, was considered. Other sources
of uncertainties may be considered while analyzing this
system in future studies.

Key Words: Reliability, strengthening, wood, FRP, �-
nite element model.
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