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problematic soils (e.g., dispersive soils) can be utilized
after amendment. The amended soil is supposed to not
show its problematic behavior before treatment. It is
conventional to treat dispersive soils by the addition of
the most used one being lime. However, the addition
of lime may cause a considerable reduction in the plasticity index of the mixture that, in turn, can produce
other problems. An important consequence caused by
the low plasticity index of the amended soil used in
earth dams is an arching phenomenon, which can nally lead to failure of the dam. In this research, lime
and bentonite are used to amend dispersive soil samples taken from Mirzakhanloo-Dam site located in Zanjan Province. The aim was to treat the dispersivity of
samples and, also, to avoid the arching problem. For
this reason, a set of laboratory tests was conducted on
the prepared samples. Lime was used in samples with
amounts of 0.6, 1, 1.5, 3, 5 percents of dry weight of the
soil. Moreover, bentonite was used with amounts of 3,
5, 10, 15, and 20 percents. Pinhole test, double hydrom-
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eter test, crumb test, and chemical test were performed
on the pure soil and additive-soil samples to evaluate
the dispersivity of soil samples. Moreover, Atterberg
limits, particle size, and hydraulic conductivity of samples were examined. The result showed that the combination of 5% lime and 15% bentonite can solve the
problem such that, on the one hand, the dispersivity of
soil is treated and, on the other hand, the arching problem is controlled. Almost all previous research studies
have recommended the lime and other additives for the
amendment of dispersive soils regardless of the arching
problem. This paper strongly recommends considering
this problem. Since the creation of a small crack in dams
can lead to failure with regard to the piping problem, it
is important to carefully assess the outcome of soil improvement programs and control the plastic index of the
amended soil.

Key Words:
plasticity.
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an accurate, ecient and robust numerical solver with
low computational cost. The DQ method has been used
for solving free vibration, dynamic analysis and so on.
This method can be used for solving structural elements
alone or in conjunction with the other analytical or numerical methods. In this study, the method is used for
free vibration analysis of functionally graded beams on
two parameter elastic foundation. The elastic foundation has linear and shearing layers. The governing equations are derived based on the rst order shear deformation theory (FSDT). The governing equations and the
related boundary conditions are discretized using the
DQ method. Then by employing method of separation
of variables, the obtained equations are transferred from
temporal domain to frequency domain and the frequency
of the beam is calculated. Applicability, rapid rate of
convergence and accuracy of the proposed method are
demonstrated via solving some examples. In uences of
di erent parameters such as linear and shearing layers,
boundary conditions and height-to-length ratio on frequency of the beams are investigated.
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Abstract

Todays, modern materials are widely used for construction of various structural elements such as beams, plates,
shell and the other elements. One of these modern materials is functionally graded materials (FGMs). The uses
of these materials are due to their mechanical properties
and thermal conductivity. During the two past decades
structural elements made from these materials have received wide applications in aerospace, mechanical and
civil engineering. Material properties of the functionally
graded materials vary continuously from metal on one
surface to ceramic on the other surface. The distribution makes these materials applicable in di erent elds
of engineering, especially in environments subjected to
high thermal change. For obtaining the governing equations of the structural elements di erent theories of elasticity can be used. For solving the problems di erent
analytical, numerical and semi-analytical methods can
be applied. Among the numerical methods nite element, nite di erence, nite volume, di erential quadrature and the other methods may be used for solving the
problems. The di erential quadrature (DQ) method is
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Abstract

Problematic soils are sometimes needed to be used in
dam construction. This usually occurs when appropriate materials are located far from the dam site and cannot be used for economic reasons. In this case, available
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Abstract

A study of shear strength and compressibility characteristics of soils considering anisotropy phenomenon is
essential to the accurate design of foundations and stability analysis of earth structures. The directional dependency of physical and mechanical behavior of soil is
referred as anisotropy phenomenon. The sedimentation
process in soil formation arranges the soil particles in a
special direction, known as the bedding direction. Due
to this pattern, changing loading direction relative to
strati cation changes the soil behavior, which is known
as inherent anisotropy. On other hand, the construction
of high-rise buildings has developed at the north and
northwest of Tabriz city. Subsurface materials of this
area have formed from yellow and olivaceous marl. With
regard to the construction of building foundations and
the necessity of stability of excavations in this area, it
is the most important characteristics of these soils with
considering anisotropic behavior. In this research, a series of triaxial tests were conducted to evaluate the mechanical behavior of a ne-grained soil and the e ect of
inherent anisotropy on the behavior of ne-grained soils
located in Negin-Park and Marzdaran regions in Tabriz
city. To this end, a special soil sampler was designed to
coring soil with capability in di erent directions. Then,
cylindrical triaxial samples were prepared with 38 mm
in diameter and 76 mm in height and saturated by passing distilled water and applying back pressure up to the
B-value of 0.97. The samples nally were isotropically
consolidated under e ective stresses of 200, 300 and 500
kPa, and loaded at a rate of 0.05 mm/min. The results
showed that the shear strength and compressibility of
the samples intensively depend on the sampling direction
so that the shear strength and pore water pressure reach
the minimum and maximum values at a given anisotropy
angle, respectively. The reason for this behavior can be
related to change failure surface as compared with bedding orientation.
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Abstract

The Iranian plateau is one of the seismic active zones of
shallow crustal earthquakes in the world so that annually thousands earthquake occurs in the Iranian plateau.
Meanwhile, due to the e ect of topographic and geological characteristics of its relief, the Iranian plateau is
subjected to di use phenomena of landslide, especially
in Alborz and Zagros mountains, which are exacerbated
by the high seismic activity. The earthquake-induced
landslides have reportedly caused major human fatalities and economic losses in Iran. The prediction of sliding displacement can decrease landslide hazards to the
civil engineering strcutures. The semi-empirical models
have recently received more attention from the geotechnical earthquake engineering practitioners because of
their applicability, simplicity, and reasonable performance in large displacements. The rigid block-rotation
approach was developed based on the increase of critical acceleration caused by the downward movement of
sliding soil mass. This paper represents a semi-empirical
model for the earthquake-induced displacement of Iran's
Key Words: Inherent anisotropy, triaxial test, undrained slopes using the rigid block-rotation approach. A collection of 3954 strong motion records was used to generate
behavior, compressibility, ne-grained soils.
the model based on the results of sliding analyses. The
semi-empirical model is presented based on more than
138,000 rigid block-rotation analyses using several input
parameters. The model predicts sliding displacement
in terms of yield coecient (ky ), slip length of sliding
mass (L), and Arias Intensity (Ia ) . It is shown that
slip length of sliding mass has an important role in the
A SEMI-EMPIRICAL MODEL FOR
prediction of seismic permanent displacement, which is
PREDICTING SEISMIC
generally ignored in the semi-empirical models. The proPERMANENT DISPLACEMENT OF
posed model can be simply used to estimate the seismic
SLOPES BASED ON IRAN
displacement of slopes and earthquake-landslide hazards
EARTHQUAKE RECORDS
in seismic prone regions of the Iranian plateau.
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Abstract

In this paper, the e ect of multi-walled carbon nanotubes on the properties of concrete was evaluated in the
post-heat treated condition. Following this, a number
of cylindrical specimens (10 x 20 cm) including multiwalled carbon nanotubes in di erent percentages of 0.5,
1 and 1.5% by weight of cement were cast. Later on,
concrete specimens in the electric furnace were exposed
to temperatures of 25, 100, 250,500 and 7000 C and after cooling down, compressive and tensile strength tests
were carried out on them. The results showed that by
increasing multi-walled carbon nanotubes in concrete,
compressive and tensile strengths of concrete were increased up to 138% and 88%, respectively. In addition,
dissipation of energy and modulus of elasticity of concrete specimens were up to 2 times more than that of
control concrete specimens. The SEM test results indicated that a strong bond between concrete particles
exists at the room temperature and upper than that.
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numerically. Two techniques are available for the numerical simulation of the reinforced soil masses. In the rst
method, the soil and inclusion are considered separately
in a layered or discrete analysis. This procedure is very
time consuming. The second approach is a homogenization method by which reinforced soil is replaced with
an equivalent homogeneous, yet anisotropic, medium.
Layer-by-layer modeling is not needed in the homogenization methods; therefore, the modi cation of the arrangement of inclusions is easy. The two-phase model is
the extension of classical homogenization methods and
has developed in the recent two decades. This approach
is actually a mechanical framework based on the virtual
work method. It is a macroscopic description of a composite medium, which is the superposition of individual
continuous media (phases). The matrix phase (soil) and
reinforcement phase (inclusion) are geometrically coincident at any given point in the multiphase material.
The proposed model introduces a two-phase model to
simulate the nonlinear dynamic behavior of geosynthetic
reinforced soil walls. A modi ed generalized plasticity
model for granular materials was used in the proposed
two-phase model. The approach was validated by the
comparison of the results and those of eight reducedscale reinforced soil walls subjected to seismic loading
in shaking tables. The predicted lateral displacement
showed good agreement with the test results. The twophase model predicted critical acceleration amplitudes
similar to those observed in the experiments. The predicted potential failure surfaces in the two-phase model
were consistent with the observed deformation patterns.
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to loading UFC instructions. Furthermore, the results
of the progressive collapse analysis show that increasing
the number of structural members leads to a reduction
in progressive failure potential. It is observed that the
use of base isolation system has a signi cant impact on
the localization of the failures under seismic loads and
prevention of their expansion in the structure.

Key Words:

LRB base isolation, seismic progressive
collapse, intermediate steel moment frames.

2018; accepted 22 July 2018.

Abstract

Progressive collapse is de ned as a local failure that may
occur due to various factors in structural members; then,
it can spread to adjacent members and ultimately result
in the total collapse of the structure or a large portion of
it. Though the abnormal loads could cause progressive
collapse, many structures have experienced progressive
collapse due to seismic actions in our modern history.
Recently, some code speci cations and guideline requirements such as Uni ed Facilities Criteria (UFC) have introduced di erent analysis methods for the assessment
of progressive collapse in buildings based on increasing
strength, ductility, and continuity. Many research works
have been conducted in relation to the phenomenon of
progressive collapse almost considering the gravity loads
and, in recent years, seismic progressive collapse has attracted much attention and is an open research area for
researchers. Lead Rubber Bearing (LRB) is considered
as one of the most conventional isolation systems that
has been studied and examined theoretically and developed widely in practice.
This study investigates the potential of LRB base isolation under progressive collapse. For this purpose, the
behavior of intermediate steel moment frames in the two
cases of xed and with the LRB seismic isolator with
4, 8, and 12 number of stories under progressive collapse is compared using nonlinear static and dynamic
analysis in di erent situations of the column removal.
At rst, two xed and isolated 3D structures were designed by SAP2000 software according to Iranian codes;
then, analysis was performed under gravity load (consist of nonlinear static and dynamic analysis) according to UFC guild-lines and seismic loading (by nonlinear
time history analysis) using Perform-3D software. The
base isolation is modeled with an isolator element in the
Perform-3D software, and these separators provide hysteresis damping through the sink of lead core.
The addition of seismic base isolation system to structures averagely reduces the response of the frames under
earthquakes by 61%. The progressive collapse potential
of xed and base isolated structures in the middle and
corner column removal conditions is the same as the results of nonlinear static and dynamic analysis according
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Abstract

High exibility and stability of reinforced soil walls make
them very useful structures and cause their extended applications as retaining structures at side embankments
of roads and slopes and as abutments, especially in regions with high seismic risk. Therefore, such structures
could be recommended for Iran as a country with high
seismic risk. Reinforced soil structures may present signi cant deformations under strong earthquake motions. In this regard, they will not provide expected
functionality. Therefore, the necessity of extension in
the application of reinforced soil walls, especially high
geosynthetic reinforced soil walls, and the signi cance
of plastic displacement in these structures motivated researchers to give special attention to the prediction of
reinforced soil walls' displacements experimentally and

code of displacement-based design (DBD12) is adopted
as the basis for studying and modifying a methodology. In this code, there are equations that take into
account the involvement of torsional e ects in the structural analysis. It is pointed out that the main weak
point of the mentioned relationships is the consideration
of nonlinear behavior only in the earthquake direction,
while a linear behavior is considered in the perpendicular
direction when calculating the torsional sti ness. Therefore, it is required to evaluate and modify these relations.
For the purpose of this study, three buildings with 4, 7,
and 10 oors are selected. Eccentricity in the buildings
is assumed to be equal to 0, 5, 10, 15, 20, and 30%
of the plan dimension in the transverse direction. The
structural system is selected to be steel moment-resisting
frames, and the diaphragm of the oors is assumed to
Key Words: Triaxial test, sand-EPS beads mixture, be rigid. Studying the accuracy of the design equations
reinforcement, geotextile, sandy lens.
for torsion and implementation of the necessary corrections is done using the nonlinear time history analysis.
In this analysis, by utilizing the OpenSees software, the
structures are subjected to 11 consistent records that
are properly scaled. After obtaining the results of exact nonlinear analysis and the displacement-based design method, the equation of the code for calculating
story twist angle is corrected against the average
DISPLACEMENT-BASED DESIGN OF the
values determined by the nonlinear dynamic analysis.
TORSIONAL BUILDINGS
The accuracy of the corrected relationships in compariCONSIDERING TWO-WAY
son with the exact values is evaluated. It is shown that
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Abstract

One of the most important and, at the same time, unpredictable types of lateral loads is earthquake load.
Extensive research on the safe and economical seismic
design of structures has been carried out in this eld.
The research works can be divided into two general categories: force-based design and performancebased design. Displacement-based design is among the
performance-based methods. In this paper, it is purposed to investigate a major drawback in this approach,
namely the lack of precision in the estimation of the torsional response of buildings. For this purpose, the model
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to mix with sand seems appropriate. To increase the
strength of the sand-EPS beads mixture, geotextile layers and sandy lens layers were used. The test results indicate that the geotextile layers encapsulated with sandy
lens layers have an in uential impact on increasing the
strength of mixture. For example, the use of four geotextile layers encapsulated with four sand lens layers gives
a 123% increase in the strength compared with the unreinforced sand-EPS beads mixture. Thus, the combination of these two methods signi cantly increases the
resistance of the mixture. On the basis of the study,
the concept of sand-EPS beads mixture reinforced by
geotextile layers encapsulated with soil lens layers could
be used to improve the performance of back ll over soft
soil.
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Abstract

In present study, the behavior of ring footing subjected
to repeated loading has been investigated by several experimental tests. These tests have been done by ring
footing with outer diameter of 300 mm and optimum inner to outer diameter ratio of 0.4 based on unreinforced
bed, rubber-reinforced bed, geogrid reinforced bed and
geogrid-rubber reinforced bed. Three levels of repeated
loading (240, 560 and 840 kPa) have been applied. The
results showed that the residual plastic settlement is reduced about 48% and 17.9% for the reinforced bases with
rubber particles and with geogrid layer, respectively,
compared to the unreinforced bed, but this reduction is
about 63.5% for reinforced base with combination of rubber particles and geogrid layer. Also simultaneous use of
rubber particles and geogrid reinforcement can be more
e ective in increasing the portion of resilient settlements
compared to using each of them alone. The resilient settlement ratio increased from 5.95% in unreinforced soil
up to 24.2% in geogrid-rubber reinforced beds. In fact
using reinforcements in soil bed can decrease the plastic
deformations of footing bed during few numbers of loading cycles. This behavior is a result of shakedown phenomenon which could lead to steady-state condition and
the system behave more resilient in reinforced beds compared to unreinforced bed. Also the results of tests indicated that in both rubber-reinforced bed (without any
geogrid layer) and geogrid-rubber reinforced bed, the optimum value of the thickness of rubber-soil mixture layer
to improve the behavior of ring footing, is equal to 0.5
times the outer diameter of ring footing. The enhancement of the thickness of rubber-reinforced layer beyond
its optimum value can lead to negative e ects (increase
in plastic settlement or decrease in the portion of resilient settlement) due to increase in compressibility of
the bed. Although the adding of geogrid layer could activate the positive reinforcing e ects of deeper layers of
rubber-soil mixture; but these positive e ects are not
big enough to withstand the negative e ects of using a
thick layer of rubber-soil mixture.
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Abstract

Nowadays, the use of di erent materials in combination
with the soil has been grown in geotechnical applications. One of these materials is the expanded polystyrene
beads (EPS) that are used to reduce the density and provide lightweight ll. To investigate the possibility of the
strength enhancement of soil-EPS beads mixture, the
number of 34 standard triaxial compression tests with a
diameter of 100 mm and a height of 200 mm have been
conducted on the soil alone, as well as unreinforced and
geotextile reinforced soil-EPS beads mixture with and
without sandy lens layers. In addition, 0.5%, 1%, and
2% of EPS beads in weight mixed with sand, four layers of geotextiles, and four layers of sand lens with a
thickness of 20 mm were used to prepare the samples.
The tests were carried out at three di erent con ning
pressures of 100, 200, and 300 kPa up to 15% of axial
strain. Test results show that although EPS beads produce lightweight material, their low rigidity and large
volume strain lead to the loss of mixture strength. It
can be seen that the ultimate strength of the mixture
(at a strain rate of 15%) decreases 42%, 65% and 78%
for 0.5%, 1% and 2% of EPS beads, respectively, as compared with soil alone. To make a balance between weight
loss and loss of strength, the use of 0.5% of EPS beads

Abstract

Transportation networks are essential infrastructures of
the present societies and are progressively growing in
importance. Therefore, the network should develop in
accordance with the society's needs. Transportation network expansion is a costly process and often is not returnable. Usually, there are not enough resources to
satisfy the hole future demand; therefore, available resources must be utilized in an ecient manner. It has
been shown that classic transportation planning approach
and decision theory should be revised and a more exible planning approach must be taken to deal with the
uncertainties and the internal or external changes. The
concept of exibility has been used in many scienti c disciplines including transportation planning. Most of the
studies of network exibility have focused on the concept of capacity exibility. Network exibility can be
considered as an e ective factor in network reliability.
A network should be exible enough to be considered as
a reliable one. In this study, a model of transportation
network design has been developed based on increasing the exibility, especially increasing the survivability of the network facing daily variations including daily
crashes or rush-hour blockings. Network survivability
is the ratio of the demand that will be answered after
the occurrence of a failure in a network. Improving the
properties of a network will a ect the ow pattern all
around the network. In most studies, utility theory has
used to model user answer to realize the model to
Key Words: Skewed highway bridge, simpli ed model been
a
greater
degree. It has been shown that utility theof skewed bridge, dynamic analysis, rotation modes, natural
ory
faces
basic
shortcomings and regret theory has been
frequencies.
introduced as an alternative way to handle the users'
behavior. In this study, a stochastic user equilibrium
has been developed based on regret theory to model the
user reply to the network expansion. Results show that
the network improves based on the survivability model,
which has better performance when a link is blocked.
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strate while seismic excitation is of great importance.
Identifying the parameters a ecting seismic vulnerability enables the designer of a skewed bridge to consider
a proper understanding of various aspects of selecting
the geometry and distribution of sti ening factors in a
skewed bridge in the design process. Based on the geometric conditions, skewed bridges are coupled with mode
shapes and signi cant rotation around the vertical axis
is observed in certain conditions in earthquakes. In order
to investigate and acquire the parameters a ecting the
domination of rotation modes in these structures, the
present study employed a 3D model with three degrees
of freedom whose accuracy had already been con rmed.
Results of the numerical calculations revealed that effective parameters in the domination of rotation mode
include the ratio of transverse sti ness to longitudinal
sti ness of the columns, the ratio of length of the deck
to its width, the ratio of the entire bridge mass to the
mass of the pavement, the ratio of torsional sti ness of
each column to the multiplication of longitudinal sti ness of the bridge by squared width of the bridge deck,
the ratio of columns' eccentricity from the center of the
mass to the width of the deck and skewedness. For further numerical calculations, a nite element model of
the Foothill Boulevard Skewed Bridge was created, and
a time history analysis was conducted on it. The results of the analyses of this nite element model were
investigated and generalized to other skewed bridges.
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in the country, including consulting services and construction services, were investigated. Main causal loops
formed as results of current settings of these uniform
contracts were extracted and analyzed. As a result of
this analysis, assigned roles in these uniform contracts
to the public project owners and project designers were
challenged and adjustments to the assigned roles were
recommended.

up to 0.5% have no appreciable e ect on compressive
strength. With regards to tensile strength, the e ect of
bers up to 0.5% was similar to that described for compressive strength. However, at the dosage of 1%, the
use of steel bers increased the tensile strength while
macro polymeric ber slightly decreased this parameter. Free shrinkage test results indicate that the e ect
of bers on free shrinkage was negligible. The e ect of
micro and macro polymeric bers at the dosage of 0.25%
Key Words: Technical and executive system, public in decreasing the cracking potential of concrete is low,
projects, dynamic system analysis, design-bid-build method, and cracking potentials are classi ed as \High". At this
standard-form contract.
dosage, steel ber showed a slightly better performance
and the cracking potential was \Moderate to High". By
increasing the dosage of bers to 1%, the cracking potential for macro polymeric bers and steel bers were
determined as \Moderate to Low" and \Low" respectively. Crack width measurements showed that macro
COMPARISON OF THE
polymeric ber and steel ber at a dosage of 0.25% dePERFORMANCE OF
creased crack widths by about 35% relative to the conMACRO-POLYMERIC FIBERS AND
trol mix. At ber contents of 1%, the maximum crack
STEEL FIBERS IN CONTROLLING
opening for the macro polymeric bers showed a decrease of about 60% compared to the control mix. The
DRYING SHRINKAGE CRACKS OF
steel ber showed the best performance at this dosage
CONCRETE
and was able to completely prevent shrinkage cracking.
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Abstract
International Institute of Earthquake
This study investigates the e ect of polymeric and steel Engineering and Seismology
bers in controlling drying shrinkage cracking of con- DOI:10.24200/J30.2018.5373.2242
creteby the restrained ring test according to ASTM C1581
and determines the cracking potential of various mixes.
In addition the e ect of various bers on physical and
mechanical properties of concrete such as a compressive and tensile strength and free shrinkage was investigated. Fibers used include macro polymeric ber of
single-strand type, spun multi-strand type and a hooked
end steel ber, which were used at dosages of 0.25, 0.5
and 1 %. Furthermore a micro polymeric ber at dosage
of 0.25% was investigated. The results showed that the
use of steel bers up to 1% and macro polymeric bers
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This study investigates the behavior of skewed bridges
based on the vulnerabilities that these structures demon-
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Abstract

Currently, many public construction projects in Iran
are facing time delays, cost overruns, and poor quality. Many research e orts have been conducted to identify the root-causes of the problems these projects are
facing. Most of these research e orts, though, have
adopted survey and interview-based methods to investigate the contributing factors. Financial resource short-

age, project management weakness, and contractual disputes are among the commonly identi ed contributing
factors. In a systemic view of the root causes of problems in public construction projects, projects organization and related regulations can be responsible for
the main parts of the root causes. Meanwhile, uniform or standard-form contracts set by Iran's government have major contributions to the structure of the
public construction projects organization. Uniform contracts, developed by dedicated groups of experts, save
project owners' time and prevent many possible critical
issues from the complexity involved in public construction projects. However, in-advance development of the
uniform contracts poses the risk that any possible shortfall in the uniform contracts can get populated among
all public projects implemented across the country. To
address this issue in this research a conceptual system
dynamics-based analysis approach was adopted. This
approach was used to analyze the complex dynamic interactions of di erent stakeholders formed as results of
the pre-determined instructions of uniform contracts in
the public construction projects. The main focus of this
research is on the dynamics of the public construction
projects implemented under the design-bid-build project
delivery method. Two uniform contracts commonly used
for the implementation of the design-bid-build projects
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