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Internal erosion and scouring have always created many
problems for earth dams. Since half of the world’s earth
dams damages result from internal erosion, this process
has been recognized as the second reason for the fracture
of these dams and has raised major concerns. Although
there have been many proven methods to control this
phenomenon for over 50 years, this problem has not yet
been completely resolved. It includes different processes
such as piping and suffusion. The study of these phe-
nomena is an important topic in many different fields
such as hydraulic and geotechnical engineering. One of
the ways to alleviate this phenomenon is soil remedia-
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tion, which requires adding different percentages of ad-
ditives to the soil. Since these additives may damage
the environment or cost a lot, we need to find optimum
quantities that reduce cost and environmental problems.
In this study two additive substances like cement and
nanoclay were added to the soil and according to re-
search, cement and nanoclay were not environmentally
and economically suitable in large volumes, respectively.
In the present study, low percentages of these materials
were used and the Hole Erosion Test (HET) was run to
control the phenomenon of internal erosion. Given that
the soil used in this study was silty sand, we added 0.25,
0.5, 1, 2, and 3 percent cement and 0.5, 1 and 1.5 percent
nanoclay to the soil and after passing the curing time (1,
7, 14, and 28 days), the soil was compressed by the com-
pression hammer and tested. According to the results
after 28 days, the erosion rate index increased more than
threefold in 1.5% nanoclay and 1% cement compared to
the control soil, which changed the soil group from rel-
atively fast to very slow and leads to the reduction of
erodibility. Moreover, at all the percentages and inter-
vals, critical shear stress of soil samples with cement was
higher than that of nanoclay.
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sequence. To this end, different types of steel structures
with 3, 5, 7, 10, 15, and 20 stories were designed and
analyzed based on Iranian codes with and without seis-
mic sequences using Perform-3D software. The fragility
curves from non-linear analysis at different performance
levels under FEMA356 were obtained and the seismic
vulnerabilities were evaluated. The results showed that
the effect of earthquakes on higher structures was at-
tenuated as a result of a decrease in the magnitude of
the earthquake spectrum within longer periods, leading
to a reduction in vulnerabilities. Moreover, the struc-
tures performed well at the performance level of Life
Safety (LS), intended by the design codes; therefore, de-
signs produced based on such levels in the earthquakes
and seismic sequences near-field were assumed to be re-
liable. According to the results presented in this study,
the second earthquake, whose PGA is more than the
first earthquake, affects the structural response in the
seismic sequence. The probability of the exceedance
damage at the performance level (I0) in the far-field
earthquakes and seismic sequences is more than that
of the near-field earthquakes, while the probability of
exceedance damage at the performance levels (LS) and
(CP) in 10-, 15-, and 20-story structures in the near-field
earthquakes and seismic sequences is higher than that of
far-field earthquakes. On average, by applying the sec-
ond earthquake to the first earthquake scenario with the
intensity of 0.6g, the vulnerability of structures under
near-fault and far-fault repeated earthquakes caused an
increase in the single-earthquake ratio by 15% and 20%
at the performance level of (LS), respectively.

Key Words: Concentrically braced frames, near-field
and far-fault earthquake, seismic sequence, seismic vulner-
ability, non-linear dynamic analysis, fragility curve.
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The present study investigates the punching shear be-
havior of flat slabs strengthened by ECC concrete. In
addition, it studies the effect of magnetic water in a mix-
ture of ECC concrete. In the experimental part of the
study, nine reinforced concrete slab specimens with the
dimensions of1000 x 1000 mm with the same reinforce-
ment ratio were constructed and tested. The reinforce-
ment ratio of the slabs was . The slab thickness varied
in different specimens. One specimen with mm thick-
ness was made of plane concrete. Six specimens were
made by combining the plane concrete and ECC con-
crete layers with different thicknesses of and mm. Two
of the specimens were made by ECC concrete with mm
thickness. The mixture of plane concrete incorporated
an ordinary Portland cement with a water-cement ma-
trix ratio of . This ratio was for ECC Concrete. In some
specimens, the U-shaped shear studs were used for a
better connection between the ECC concrete and plane
concrete layers. ECC concrete has been used on the ten-
sion side of the slabs. Both punching shear strength and
displacement of each specimen were measured by a Lin-
ear Variable Displacement Transducer (LVDT). During
the punching shear tests, the load and maximum de-
flection were recorded by a data acquisition system and
consequently, the load-displacement curves were drawn.
The tests were conducted using a testing machine to ap-
ply the load at an average rate of kg/sec. A hydraulic
jack was fixed to the frame and used to apply the con-
centric load on the column stub. The hydraulic jack had
a maximum capacity of kN. The results of the tests in-
dicated that the ECC concrete enhanced the punching
shear strength of slabs. The magnetic water improved
the ECC concrete flow and load-carrying capacity of the
slabs. U-shaped shear studs increased the load-carrying
capacity of the specimens.
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Ship collision is one of the most significant marine acci-
dents that threatens the safety of vessels, especially in
the straits, waterways, and coastal waters. Since it is
quite difficult to assess ship collision based on previous
statistics due to the lack of data, the near miss ship col-
lision as an alternative was evaluated. Near miss ship
collision refers to those vessels in an encounter course
where collision would happen if no maneuver was per-
formed or such a maneuver was not successful. In other
words, even though there was no injury or damage in
such incidents, a potential impact was still expected that
could be transformed into an accident and cause dam-
age or injury. Near miss ship collision for cargo ships
or tankers can be assessed using the data obtained from
Automated Identification System (AIS). However, there
are a number of small vessels devoid of this system; in
addition, due to the lack of available data, a few re-
searchers have conducted studies on near miss collision of
such vessels. To this end, this paper focused on the traf-
fic simulation of Non-AIS vessels and proposed a model
based on one of the methods of Monte Carlo Simulation
called Slice sampling method and weighted summation
method based on Newton’s rules. Furthermore, to deter-
mine near miss collision, a model was established based
on fuzzy ship domain theory. Finally, the number of near
miss ship collision in two states was determined without
and with considering the non-conventional vessels. The
results showed that the consideration of Non-AIS vessels
had a significant effect on the increase in the number of
near miss ship collisions in the case study area, which
is about 20% for the situation with low conflict severity,
23% for the situation with medium conflict severity, 15%
for the situation with high conflict severity, and 11% for
the situation with the highest conflict severity.

ATALA)

Key Words: Near miss ship collision, ship domain,
non-conventional vessels, automatic identification system
(AIS), monte carlo simulation.
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In the seismic active zones, structures are likely to be
subject to multiple earthquakes due to the complex stress
interactions among the tectonic plates. A large earth-
quake is usually followed by numerous aftershocks within
ashort period. Although aftershocks are normally smaller
in magnitude, their ground motion intensities are often
large and have different energy contents, compared to
the mainshock. These aftershocks have a strong poten-
tial to cause additional cumulative damages to struc-
tures that have been already damaged by the main-
shock and threaten life safety even when only minor
damage has remained from the mainshock. Seismic de-
sign codes provide a design process based on a ”design
earthquake” and do not take into account the effects of
the aftershocks on this design. In the present study,
by investigating the effect of seismic sequences on struc-
tures with different lateral resisting systems, the exist-
ing gap within the design guidelines and codes can be
filled. In this regard, the performance of steel structures
consisting of dual moment-resisting frames and concen-
trically braced systems was investigated in the seismic



this study. The soil samples were prepared with dif-
ferent water contents ranging from 8.5 to 14.5% with a
similar dry unit weight of 19.3 kN/m3. The direct shear
test device with a modified shear box used to perform
the interface shear tests under 50, 100, and 150 kPa
of vertical stresses with 1mm per minute shearing rate.
For unidirectional CFRP sheets, two series of parallel
and perpendicular and for bidirectional CFRP sheets,
two series of diagonal and parallel interface shear tests
with different water contents of the sand were conducted.
The results of these investigations showed that the in-
terface behavior of sand and CFRP was anisotropic and
was dependent on the direction of the shear displace-
ment. For both unidirectional and bidirectional CFRP
sheets, the interface friction angle was maximum when
the shear direction was perpendicular to the fibers direc-
tion. The variation in the interface friction angle in the
direction of the shear force in the unidirectional CFRP
sheets was more considerable when compared to bidi-
rectional CFRP sheets. The interface friction angle be-
tween sand and bidirectional CFRP sheets was larger
than that between unidirectional sheets. Increasing the
moisture content reduced the interface friction angle for
both types of CFRP sheets; however, its reducing effect
was much more considerable for unidirectional CFRP
sheets.

Key Words: Shear strength, sand, FRP, friction angle.
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Vertical drops reduce the flow velocity and increase the
energy loss in steep-slope areas. In subsurface networks,

the upstream channels in vertical drops are generally cir-
cular and the flow regime is supercritical; thus, the flow
characteristics are significantly different from those of
the rectangular vertical drops with upstream and down-
stream rectangular sections and subcritical flow. The
present investigation aims to numerically and experi-
mentally model a vertical drop with an upstream pipe
and a downstream rectangular channel. A vertical drop
with the height 0.345 m was built at the Hydraulic Lab-
oratory, Department of Civil Engineering, Isfahan Uni-
versity of Technology, Isfahan, Iran. The diameter of the
upstream pipe was 0.19 m and the width of the down-
stream channel was 0.4 m. A jet box was installed on the
upstream pipe to create free surface flow with different
Froude numbers and to make the upstream flow fully de-
veloped. The flow was also numerically simulated using
OpenFOAM software. The interFOAM solver was uti-
lized to solve the two-phase flow. This solver is a two-
phase algorithm based on the Volume of Fluid (VOF)
method. The brink, pool, and downstream depths and
energy dissipation in the supercritical flow with Froude
numbers ranging from 1 to 3.8 and relative discharges
from 0.25 to 0.5 were investigated. In the numerical
model, the fixed velocity was taken into account for the
inlet flow at the upstream boundary. For the bottom
and sidewalls of the channel, the non-slip boundary con-
dition was considered. At the upper boundary of the
simulation domain, the boundary condition of the at-
mospheric pressure was taken into account. The down-
stream boundary condition was set to zero gradients for
all parameters. The free surface was supposed to be an
isosurface with a volume fraction of 0.5. Given that a
number of parameters were calculated in numerical sim-
ulations, a code was written in the Octave programming
language to facilitate calculations. The results showed
that the brink depth was approximately 80% of the up-
stream depth and the difference increased as the Froude
number increased. The pool depth was less than that of
the rectangular vertical drop. Moreover, by increasing
the relative discharge, both pool and downstream depths
would increase. The relative head loss of the present
model ranged from 50 t0 70% and was approximately
50% higher than that of the rectangular vertical drop.
The numerical simulation results are in good agreement
with the laboratory observations.

Key Words:  Vertical drop, super critical flow, pipe
outlet structure, energy head loss, openFOAM software.
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The main objective of the present study is to investi-
gate the effects of incorporating the low ratios of dif-
ferent Nanosilica types on concrete resistivity against
bars corrosion embedded in High-Performance Concrete
(HPC). Three ratios of water to binder are considered
in the experiment: very low, low, and moderate ratios
equal to 0.25, 0.30, and 0.35, respectively. In addition to
implementing different ratios of w/b, different types of
nanosilica were applied, a coarser and a finer one, respec-
tively, with specific surface areas of 200 and 380 . More-
over, two low ratios of nanosilica 0.75% and 1.50% were
considered to replace with cement according to previous
studies. Compressive strength test, electrical resistivity,
and non-destructive ultrasonic test were conducted in
this study. In addition, the workability of the mixtures
was kept constant by adjusting the superplasticizer. Al-
though the performance of different types and ratios of
nanosilica were variable due to its great activity, it was
significant that nanosilica with a lower specific surface
area outperformed the control specimen and the speci-
men with finer one. It should be noticed that due to very
much fine size of pyrogenic nanosilica used in this study,
it was highly agglomerated. Thus, by using a high shear
speed mixer, nanosilica was mixed with partial mixture
water. It was shown that a lower water-to-binder ratio
had more compressive strength and also, more electrical
resistivity was addressed indicating more durability due
to lower water-to-binder ratios. It was also noticeable
that using nanosilica in mixtures made the HPC more
durable and increased compressive strength. Nanosilica
of Coarser grade sounded quite better in terms of dura-
bility characteristics and also, showed more corrosion
resistivity based on ACI222r01. As a result, mixtures
of lower water-to-binder ratio with higher replacement
of cement (1.5%) with coarser nanosilica (lower specific
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surface area) had the most compressive strength, elec-
trical resistivity, and non-destructive ultrasonic pulse
velocity, indicating the best concrete resistivity against
corrosion of deformed bars.

Key Words: High-performance concrete (HPC), nanosil-
ica, compressive strength, electrical resistivity, corrosion re-
sistivity.
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Carbon fiber polymer reinforcement sheets are available
in two types of unidirectional and bidirectional woven
sheets. Since the carbon fibers are one-directional ten-
sile elements, any material produced from fibers will be
anisotropic material. In this research, the anisotropy of
the interface behavior between Carbon Fiber Polymer
Reinforcements (CFRP) and sand was investigated at
the laboratory. The main objective of this study was
to evaluate the effect of the moisture content of the soil
and the direction of the shear force on the interface be-
havior of sand and CFRP. The soil used in this study
was a sandy silt collected from Joupar road in Kerman.
Two types of CFRP sheets including unidirectional and
bidirectional woven carbon fiber polymers were used in



In the construction industry, much of the focus is on
the design and construction phase, while the most ex-
tended and costly phase of building life cycle is related
to the operation of the building. Availability, accessi-
bility, reliability, and updating of building information
and the appropriate tools to manage this information
are critical in facility management. During operation,
real-time data of the building (e.g., temperature, hu-
midity) that reflects the actual condition of the building
can be measured using sensors. Building Information
Modeling (BIM) has the capability of integrating differ-
ent technologies, thus providing a suitable platform for
managing such critical information. Sensor data act as
a data repository for the BIM model. The integration
of BIM and real-time sensor data provides a powerful
platform to visualize, monitor, and process building per-
formance levels in a timely and automated manner. Al-
though integrating sensor data and the BIM model was
explored in the previous studies, processing data to be
added into the BIM model was performed with a delay.
In this study, visualization, monitoring, and processing
data are performed in a timely and automated man-
ner by employing an Application Programming Interface
(API). Moreover, the developed system provides main-
tenance information promptly and reduces extra repair
context of the BIM. This procedure enhances the effi-
ciency of facility management, emergency management,
and maintenance for buildings. The developed frame-
work also reduces the need for monitoring maintenance
data manually, resulting in lowering the cost of operat-
ing the building and increasing the level of performance
of the building simultaneously. The framework was val-
idated in a residential building. Sensor data were added
to a database in an automatic and timely manner via
a user interface for the sake of visualization and data
monitoring. A customized API code was also utilized to
process data and evaluate the environmental conditions.

Key Words: Building information modeling (BIM), fa-
cility management (FM), sensor data, real-time informa-
tion.
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The present study aims to investigate the elastic fields
induced due to the motion of a screw dislocation that
moves along a linear path with an arbitrary direction
in an infinitely extended isotropic medium. This inves-
tigation was performed based on the assumption that
the dislocation moves at a constant velocity less than
the speed of shear waves in the medium. In the present
analysis, from the viewpoint of micromechanics, the dis-
location was described using the concept of eigenstrain.
The expression of such an eigenstrain field includes a
constant to be determined in the sequel of the analysis
by applying the jump condition of the displacement on
the slip plane of the dislocation. Following the repre-
sentation of the governing field equations of the prob-
lem, a two-dimensional Fourier transform was utilized
and then, the closed-form solutions were obtained for
the displacement and elastic strain fields of the delin-
eated problem, for the first time. Subsequently, two
special cases of the problem, the one pertinent to the
motion of the dislocation along its slip plane and the
other associated with its motion perpendicular to such
plane were addressed. The derived expressions showed
that the strain field of the problem has a singularity at
the dislocation core. The obtained results demonstrated
that at different velocities and in different motion direc-
tions, the displacement field of the problem suffers from
constant discontinuity on the slip plane of the disloca-
tion. Moreover, it was shown that at distances far away
from the slip plane of the dislocation, the components of
the strain field vanish. The presented results, in addi-
tion, exhibited the effect of the direction of the motion
of the dislocation and its velocity on the induced elastic
fields. Specifically, it was shown that with an increase
in the velocity of the dislocation, the magnitudes of the
components of the induced strain field become larger.

Key Words: Screw dislocation, elastic field, uniform
motion, eigenstrain.
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the tensile stiffness would decrease as the displacement
increased until it reached the corresponding value in the
constant-rate displacement test.

Key Words: Pullout apparatus, post-cyclic pullout re-
sistance, geogrid, multi-stage pullout test, maximum ap-
parent coefficient of friction.
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Terrible environmental effects may be the consequence
of aircraft crash into protective concrete structures. Dy-
namic loading of aircraft crash is defined as pressure-
time curves based on analytical methods in related ref-
erences such as International Atomic Energy Agency
(IAEA). It is obvious that impact loading is a function of
many variables such as rigidity, mass, and impact angle
of projectile and also rigidity and ductility of target that
are mostly ignored in simplified analytical solutions. By
developing numerical techniques, it is a topic of interest
to evaluate the effect of aircraft impact against struc-
tures more accurately. Because of its high performance
in complex problem analysis such as high velocity impact
loading including interaction and large deformations, nu-
merical approach is an appropriate tool for analyzing
crash problems. In the numerical simulation method, de-
tails of projectiles and target structures, namely geom-
etry, boundary conditions, and interaction between the
constituents can be considered to obtain the results with
acceptable accuracy. In the crash cases, it is expected
to have large variations in results due to huge material
and geometric nonlinearities, thus adjusting the accu-
racy and stability parameters to control element erosion
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and zero energy mode removal is an important problem.
In this paper, RF-4E aircraft crash to concrete protec-
tive shell is investigated using nonlinear finite element
analyses by applying nonlinear material models for con-
crete and metals including strain rate for high velocity
effects and erosion of elements in large strains to capture
penetration and spalling occurrence by ANSYS AUTO-
DYN software. Effects of concrete shell thickness and
amount of flexural reinforcement on failure modes were
investigated. It was concluded that increasing the con-
crete shell thickness caused a reduction in scabbing and
penetration depth. Optimum concrete thickness is ob-
tained about 1.5 m, in which failure has a significant
reduction. In addition, thickness increasing more than
1.5 m has no considerable effect on damage intensity
and failure mode. Another result was that variation of
flexural reinforcement between minimum and maximum
amounts had more protective effect on thinner thickness
and penetration depth in thicker shells had lower de-
pendency on flexural reinforcement amount. Sensitivity
analyses performed to determine week location showed
that the bottom cylindrical wall was more vulnerable
than the upper dome shaped roof.

Key Words: Aircraft crash, concrete protective struc-
ture, damage patterns, nonlinear finite element using AN-
SYS AUTODYN, RHT material model for concrete.
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One of the biggest environmental challenges in metropoli-
tan areas around the world is removing or recycling
waste materials. Waste management is an important
igsue in every country, while the use of plastics is increas-
ing. Obviously, the effectiveness of sustainable develop-
ment depends largely on the reduction of destructive ac-
tivities to the environment and today, the use of renew-
able energies is a hot topic. One of the ways to reduce
the degradation of nature is the use of waste in the indus-
try, which is growing in the construction and concrete in-
dustry as one of the most widely used building materials.
Considering the disadvantages of asphalt pavement such
as increased environmental pollution, high costs due to
the price of oil, and viscoelasticity of bitumen, block
pavements were put forward as an alternative. This pa-
per examines the effect of addition of PET scum on the
mechanical properties and durability of concrete pave-
ments in traffic. Concrete paving blocks were produced
with 3%, 5%, 10%, 15%, and 20% replacement aggre-
gates with PET. The method of production of concrete
paving blocks was in the form of two-layered masonry
and the test performed on concrete specimens included
VB test, compressive strength, tensile strength, flexural
strength, ultrasonic waves, freeze-thaw resistance, and
wear resistance. The results showed that by replacing
aggregate with plastic up to about 3%, some parameters
such as tensile and flexural strength were improved; how-
ever, beyond 5%, the mechanical properties decreased
gradually. Also, the results showed that the use of plas-
tic in low percentages did not have much effect on the
abrasion resistance and the freeze-thaw resistance. This
is despite the fact that the velocity of ultrasonic pulse
waves did not change significantly at low replacement
levels. Also, the results of mechanical tests and durabil-
ity of concrete paving blocks with 3% plastic aggregates
was able to meet all the requirements of the relevant
standards.

Key Words: Recycled fibers (PET), concrete paving
block, mechanical properties, durability.
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Geosynthetics are mainly used to stabilize and reinforce
different types of earth structures such as slopes, re-
taining walls, bridge abutments, and foundations. In
these cases, the interaction between soil and geosyn-
thetic plays a significant role. In order to investigate
the factors affecting the static, cyclic, and post-cyclic
pullout behavior of a type of geogrid produced in Iran
under the brand name of GPGRID80/30 embedded in
uniform sand, an experimental study was carried out us-
ing a large-scale pullout apparatus. In order to study the
monotonic and post-cyclic pullout behavior of geogrid in
different conditions, a series of monotonic pullout tests
and multistage pullout tests were performed. Given the
effect of vertical effective stress on the pullout resistance,
the maximum apparent friction coefficient of the surface
of the geogrid and soil and deformation along the ge-
ogrid was investigated using monotonic tests. In the
multistage pullout test, the influence of vertical effec-
tive stress, cyclic load amplitude, frequency, and num-
ber of tensile load cycle on the post-cyclic pullout re-
sistance was studied. The results indicated that with
an increase in the vertical effective stress, the pullout
resistance of the geogrid and the maximum apparent co-
efficient of friction would increase and decrease, respec-
tively. A comparison of the results of the multistage
pullout tests and constant rate pullout tests with the
vertical stress of 60 kPa showed that the cyclic load-
ing had no significant effect on the post-cyclic pullout
strength compared to the static pullout strength of the
embedded geogrid in the sandy soil; however, with ver-
tical effective stresses of 20 and 40kPa, a reduction in
the maximum post-cyclic pullout strength was more ev-
ident than the pullout strength. Increasing the effective
vertical stress and cyclic load amplitude in the second
stage of the multi-stage test would enhance the cumula-
tive displacements along the geogrid sample. A compar-
ison between the loading-unloading tensile stiffness at
the end of the second stage and tensile stiffness at the
beginning of the second stage suggested that the cyclic
loading would increase the tensile stiffness and finally,
at the third stage of the experimental multistage test,
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moisture did not significantly influence the mentioned
factor.

Key Words: Asphalt pavement, base layer, grangular
materials, deflection, compaction.
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Identification of the scour pattern around bridge piers is
one of the most important issues in optimized designing
of such structures. In this study, for the first time, the
scour pattern around twin bridge piers was predicted
using an optimized hybrid algorithm. The hybrid al-
gorithm (ANFIS-FA) was developed through combining
the Adaptive Neuro-Fuzzy Inference System (ANFIS)
and the Firefly algorithm (FA). The ANFIS system is
often used with a Takagi-Sugeno-Kang (TSK) fuzzy sys-
tem. The FA has the ability to find optimized values for
non-linear problems (e.g. scour depth). This method
has a more accurate search procedure than most opti-
mization methods. Due to its high convergence rate and
successful applications in various optimization problems,
we decided to employ it for this research. Its high conver-
gence rate causes to reduce computation volume as well
as reaching to a convergent response in a small number of
iterations. After that, four ANFIS and ANFIS-FA mod-
els were introduced by means of parameters affecting
the scour depth around twin piers. In order to evaluate
the accuracy of soft computing models, the Monte Carlo
simulations were employed. In addition, the validation
of the numerical models was carried out by the k-fold
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cross validation approach with k=>5. In this study, the
experimental data obtained by Wang et al. (2016) were
used for validating the results of the numerical mod-
els. Their experimental model consists of a rectangular
channel with a length of 12m, the width of 0.42 and the
height of 0.7m. They installed two abutments to report
the scour amount around them. It is worth noting that
the initial depth of the sediment layer in this experimen-
tal study is 15c¢m, its length is 6m, and the twin abut-
ments were placed with the distance d from each other
in the middle of the sediment layer. Based on the mod-
eling results, the analysis of the results indicated that
ANFIS-FA models are more accurate than ANFIS mod-
els. Then, the superior model was introduced through
conducting a sensitivity analysis. The superior model is
a function of all input parameters. This model estimated
scour values with reasonable accuracy. For example, the
values of R2, MAPE and RMSE were calculated 0.991,
5.876 and 0.015, respectively. Furthermore, the error
distribution results showed that about 66% of the su-
perior model results have an error less than 5%. Next,
the Froude number was detected as the most effective
input parameter for estimating the scour hole around
twin bridge piers. Finally, by conducting an uncertainty
analysis, it was concluded that the superior model has
an overestimated performance.

Key Words: ANFIS, firefly algorithm (FA), scour depth,
twin bridge piers, uncertainty analysis.
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In a majority of methods used for designing asphalt
pavements, the base and sub-base layers have not re-
ceived enough attention; instead, most researches have
focused on the asphalt layers. These layers play a key
role in reducing stress on the base layer. Light Weight
Deflectometer (LWD) test is commonly used for assess-
ing the bearing capacity of unbound layers of pavements.
The present study aims to investigate the simultaneous
effects of different variables such as sample thickness,
wet content, weight, and compaction on the base layer
surface modulus and deflection through LWD test results
on the 150 x 150 x 60 cm sample. The results indicated
that the maximum compaction value was 97% with a
thickness of 40 cm and the minimum compaction value
was 10 Kg weight with 20 cm thickness. Furthermore,
according to the findings, an increase in the compaction
and thickness of the layer led to a decrease in the de-
flection and an increase in the mass of weight; however,
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