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Abstract
The buildings structures around the world su�er from
terrorist attacks and bombings. This justi�es the need
to study the e�ect of blast loading on structures and
the methods to prevent collapse of structures in order
to save human lives and minimize �nancial losses. In
this study, e�ects of the passive viscous dampers and
base isolators on structures which are subjected to blast
loading are separately investigated. Blast load is applied
on the structures with a pressure wave. This pressure
wave has many uncertainties speci�ed in di�erent codes.
For the sake of simplicity, this pressure wave is applied
on di�erent faces of the structure. Herein, only loading
on the fa�cade or the structure is considered and the load-
ing on the other faces of the structure are neglected as
the structure doesn't have any severe irregularities. In
the 1st case, viscous dampers are added to the structure
adding damping of the structure between 5 to 25% and
the e�ect of this added damping is studied through the
paper. For the 2nd case, base isolators are designed
according to UBC-1997 code. Numerical simulations
are carried out in the SAP environment using nonlin-
ear time-history analysis. Moreover, they are studied
with di�erent sti�ness coe�cients and the uncertainties
in yielding force of these tools have been considered in
numerical simulations. These passive control devices are
mainly designed such that they can perform well under
earthquake loads. Viscous dampers conform to the �rst
mode of vibration of the structure and base isolators are
designed according to seismic codes. Numerical simula-
tions show that base shear in the optimum speci�cations
of viscous dampers and base isolators compared to bare
frame showed 60% increase and 50% decrease, respec-
tively. However, drifts are minimized to 1.7% for added
damping values of 25%. This value is hard to reach with
base isolators as the values of drifts in this case have a
minimum value of 2%.

Key Words: Blast load behavior, concrete structures,
viscous damper, base isolation.
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Abstract
Cement production is of particular importance in the
construction industry. However, cement production is
dependent on water consumption. Iran is located in a
dry region; thus, investigating water consumption of Ira-
nian cement production and providing solutions for wa-
ter crisis of such production is of high interest among
cement industry practitioners. Few studies have consid-
ered virtual water consumption and water footprint of
cement production in Iran and all of the world. This
paper addresses this knowledge gap. It proposes a com-
prehensive model for evaluating water footprint of ce-
ment production based on the type of energy consump-
tion, transportation, and human's e�ect using a system
boundary analysis. The relationship between water foot-
print and energy consumption is highlighted, and solu-
tions to the water consumption problem of cement pro-
duction are provided. To demonstrate the application of
the proposed method, a cement manufacturer located on
the western Iran as a case study is analyzed. A sensitiv-
ity analysis is conducted to show the e�ects of considered
parameters on the proposed water footprint model. The
paper shows that the total water footprint among the se-
lected cement manufacturer accounts for 3614�103m3 in
2017, highlighting a high contribution to cement produc-
tion in water consumption and risk of maintaining the
cement industry in dry regions. The paper also shows
that, for the selected cement manufacturer, virtual wa-
ter footprint is estimated to be 11 times more that direct
water consumption, which contributes to 90 percent of
the total water footprint. In addition, the paper demon-
strates that water consumption intensity in the selected
case study is estimated to be 2.126m3 per each ton of ce-
ment produced, while direct water consumption of each
ton of cement is estimated to be 0.2m3. The paper's
�ndings cast a new insight into water consumption of
cement production wider than currently available. This
paper contributes to producing environmentally-friendly
cement in Iran and all of the world.

Key Words: Water footprint, energy consumption, ce-
ment production, water saving.
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hratios of the slabs were 0.45% and 1.02%. After 28 days
of curing, all the specimens were tested. The objective of
this study is to investigate the modes of failure, the load-
de
ection relationships, and the e�ectiveness of adding
steel �bers to 
at slabs. Based on the results of this
study, it was concluded that adding 1.5% of steel �bers
improved punching shear strength up to 34% and 64%
depending on the ratio of reinforcement. In addition, it
was shown that the depth of the 
at slabs could decrease
up to 38% and 40% in comparison to the slabs with plain
concrete. Furthermore, increasing the ratio of reinforce-
ment from 0.45% to 1.02% led to the enhancement of
punching shear strength and improved toughness. The
test results indicated that with �ber volume fractions of
0.5, 1, and 1.5, the shear punching strength increased by
49%, 30%, and 23% due to the enhancement of 
exural
reinforcement from 0.45% to 1.02%, respectively.

Key Words: Steel �bers reinforced concrete, punching
sear strength, 
at slab.
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Abstract
Monitoring and evaluating earth-rock �ll dams in di�er-
ent stages of their lifetime including construction im-
pounding, rapid drawdown and earthquake occurrences
are important for improvement of dam monitoring,
safety control and stability. Historically, earthquakes
have caused severe damages and human losses. The
destruction of infrastructures, such as dams, is of high
concern because of �nancial and human losses caused
by water 
owing downstream into densely populated hu-
man settlements. Based on the world's earthquake data,
rock �ll dams showed di�erent behaviors under earth-
quake conditions, ranging from minor damage and de-
formation to complete destruction. In the present study
the Gotvand dam, one of the largest rock �ll dams in

Iran has been focused on. In this study, the largest
dams' cross-section was modeled and evaluated using
two dimensional �nite- element software, FLAC4.0. The
back analyses results compared with data collected from
instrumentation and characterized materials' properties
exactly. In numerical analysis, regarding the nonlin-
ear nature of geo-mechanic materials such as soil, the
Mohr-Columb constitutive rule and the hardening- soft-
ening models used to simulate the material behavior in
foundation and dam body respectively. Under elastic
conditions, the main assumptions include; 1) increas-
ing the internal friction angle with increasing the plastic
strain; 2) dependence of material's elastic modulus and
dilation angle on con�ning pressure; 3) bulk modulus
of water dependence in a medium tension stress of the
elements during the construction and �rst impounding
to estimate the pore water pressure correctly and satu-
ration collapse simulation during the �rst impounding.
The model was ran for �ve years after impounding until
it reached a steady state. The Mohr-Columb nonlinear
constitutive model through Massing-Finn rules was used
to simulate the nonlinear and hysteretic behavior of soil
and rock materials under earthquake condition. The dy-
namic analysis is performed to predict the displacement
of the Gotvand dam under the maximum credible earth-
quake (MCE) condition. The type of acceleration time
history and the magnitude of input acceleration are also
investigated to predict the dynamic behavior of the dam
including deformations on the design based earthquake
(DBE), the maximum design earthquake (MDE), and
MCE. The maximum settlement of the dam core due
to application of the Manjil earthquake is equal to 1.94
meters, and the maximum horizontal deformations are
1.30 and 1.19 meters in upstream and downstream shells,
respectively. The results showed that the dam deforma-
tions were highly in
uenced by the magnitude of the
earthquakes and the acceleration time history.

Key Words: Gotvand dam, dynamic analysis, settle-
ment, displacement, MCE, DBE, and MDE earthquakes.
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h and the e�ect of the lique�ed sub-layers on the seismic
site response de-ampli�cation was studied from di�erent
points of view. Consequently, experimental and numer-
ical studies of this research showed that the liquefaction
of sub-layers could e�ectively reduce the intensity of seis-
mic waves and earthquake-induced force.

Key Words: Lique�ed soil sub-layers, shaking table
test, nonlinear numerical modeling, site e�ects.
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Abstract
Public parking is an inseparable element of the cities.
Parking shortage brings many direct and indirect nega-
tive impacts on the citizens' life, including wasting citi-
zen's time while seeking barely found parking spots, and
increasing vehicle tra�c and air pollution. Our analysis
of the supply and demand of parking spaces in Tehran,
Iran shows Tehran lacks about 40% of its parking spaces
causing the citizens to su�er daily. Assessment of unfa-
vorable impacts of the parking shortage and the way
citizens deal with it can be used for better parking man-
agement by the city managers and policymakers. To this
end, in this research, we conduct a questionnaire survey
to extract and assess Tehran citizens' opinions on dif-
ferent aspects of the issue. A 19-question survey with
�ve main categories was designed. These categories in-
clude, 1)the extent of the wasted time for �nding free
parking spaces, 2) citizens' priorities for the type of the
parking spaces, 3) price of the parking spaces, 4) type
of complementary facilities, and 5) the main sources of
the public parking issues. The results achieved in the
survey indicate severe impacts of the parking issue on
the citizens' life. For example, 74% of the respondents
indicated that on average they spend more than 10 min-
utes for �nding free parking spots in the city while 65%
of them su�er from high tension and stress during this
time. About 66% of people expressed they have wit-
nessed or even have been involved in the street �ghts

and quarrels on free parking spaces. The lack of free
parking space, with the frequency of 78%, and the poor
public transportation, with the frequency of 42%, were
found in the survey as the main sources of the parking
issue on the citizens' point of view. In the current situ-
ation, parking price, type of parking space and comple-
mentary facilities in the parking buildings are not the
citizens' main concerns. Though, being able to �nd a
parking space, not so far from their destination, is the
main preference.

Key Words: Public parking, parking shortage, urban
management, citizen's issues.
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Abstract
Concrete is a brittle material with a low strain capacity.
The addition of randomly distributed discrete �bers in
concrete signi�cantly improves the 
exural behavior of
structural concrete elements because of its enhanced ten-
sile properties and crack control. In this paper, an exper-
imental program was carried out to study the punching
shear strength of 
at slabs reinforced with steel �bers.
The addition of steel �bers generally contributes to the
improvement of punching shear strength of 
at slabs.
The experimental work consisted of 8 rectangular spec-
imens measuring 100 mm in depth, 1000 mm in length,
and 1000 mm in width, six of which consisted of hooked-
end steel �bers. The concrete mixtures were cast using
ordinary Portland cement with a water-cement ratio of
0.41. During the punching shear tests, the load and the
maximum de
ection were recorded on a computerized
data recording system; as a result, the load-displacement
curve was drawn. The main variables considered include
the volume fraction of steel �bers as well as the steel bar
reinforcement ratio. The �bers were used at the volume
fractions of 0.5%, 1%, and 1.5%, and the reinforcement
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Abstract
This study were conducted to investigate the e�ect of in-
ert materials of waste using large scaled triaxial tests on
fresh and aged waste samples in the Kahrizak land�ll of
Tehran by adding aggregates with varying fracture per-
centages by 15% in weight to samples. The results indi-
cated that the presence of inert material section leads to
increase in shear strength of the waste mass up to three
times than the initial values and as the inert materials
have more roughness and rigid surfaces, shear strength
increases consequently. The impact of the inert materi-
als on new samples is more than the older samples due
to the nature of the waste components, but the shear
strength of old samples under same conditions was de-
termined to be higher up to 50%. Also, the inert mate-
rial portion have a greater e�ect on the increasing of the
internal friction parameter (�) and can increase it up to
three times than the initial value.

Key Words: Shear strength, municipal solid waste,
fresh waste, aging, triaxial test, inert materials, MSW.
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Abstract
Soil liquefaction is caused by strong ground motion and
causes loss of shear strength, lateral spreading, foun-
dation failure, sand boiling and post-earthquake settle-
ment. These liquefaction mechanisms have been stud-
ied intensively. Although the seismic site response is
a�ected by the lique�able soils, there is no comprehen-
sive study of it in the technical literature due to the
complexity of this issue. However, di�erent physical
and numerical modeling methods have been conducted
to develop guiding principles for the seismic response
analysis in lique�ed sites. Nevertheless, some major re-
strictions pertain to these models such as ignoring the
e�ects of the depth of lique�able layer and unsuitable
constitutive models. In this study, the seismic behavior
of lique�able sub-layers has evaluated what a�ects the
seismic site response strongly. In this regard, using the
shaking table model tests, the initial seismic response
was obtained in the soil pro�le consisting of a lique�able
sub-layer. The sub-layers of the shaking table models
were built with di�erent densities, and the models were
subjected to speci�c record motions of varying inten-
sity. Acceleration and pore water pressure were mea-
sured in the soil pro�les during all the tests. The in-

uence of the lique�able soil layers on the seismic site
response during shaking was discussed comprehensively.
Afterwards, in order to use the compatible constitu-
tive model in numerical analysis, a series of 1D e�ective
stress numerical models were employed, while the results
were veri�ed adequately with the results of the shak-
ing table test. Note that the multi-yield surface model
was utilized in the current study as a suitable constitu-
tive model. Finally, the seismic response was processed,
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h MWCNTs to improve 
ux of the membranes and to
reduce the fouling which is the main concern of the
similar studies. Multi-walled carbon nanotubes (MWC-
NTs) were exposed to acid solution containing HNO3
and H2SO4 to synthesis of oxidized MWCNTs and used
for preparation of piperazine-based polyamide thin �lm
nanocomposite nano�ltration membrane. Both raw and
oxidized MWCNTs were applied in the fabrication of the
membranes with four di�erent concentrations of 0.001,
0.002, 0.005, and 0.01 wt% in the piperazine solution.
Salt rejection, permeation, and antifouling properties of
un�lled, raw and oxidized MWCNTs embedded mem-
branes were investigated. Water 
ux for 0.005 wt% ox-
idized MWCNTs was 65.7 L=m2h which increased sig-
ni�cantly due to this fact that membrane hydrophilic-
ity improved as a result of functionalization of MWC-
NTs. Contact angle measurements con�rmed the im-
provement of hydrophilicity by adding oxidized MWC-
NTs to the membranes. Surface SEM images illustrated
that the MWCNTs made surface of the membranes
smoother and macro-voids enlargement leads to water

ux enhancement. The antifouling properties were in-
vestigated using bovine serum albumin (BSA)/salt so-
lution. The results showed that the membranes with
a smoother surface had a better resistance against the
fouling. The salt rejection performance exhibited that
by embedding of the raw MWCNTs and oxidized MWC-
NTs, improvement in rejecting of Na2SO4 salt can be
observed. Rejection for 0.005 wt% oxidized MWCNTs
was 97.9% which was the highest among all of the mem-
branes. It can be stated that the addition of raw and
oxidized MWCNTs could enhance the performance of
the nano �ltration membranes in all characteristics of
fouling, salt rejection and 
ux. Moreover, the addition
of oxidized MWCNTs could improve the 
ux rate with-
out any depletion in the salt rejection and also with an
improvement in the antifouling properties.

Key Words: Nano�ltrarion, nanocomposite, salt rejec-
tion, MWCNTs.
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Abstract
The lack of resource energy and increasing in the cost
of energy whether in the construction or in the opera-
tion period, lead to the establishment of new concepts
such as green building. Although this concept would
be e�ective in reducing the consumption of energy rate
but it is important to make some logical mechanism for
its implementation in Iranian construction industry. So
the authors aim to �rstly introduce the concept of green
building and its present condition in Iran and next bring
some changes in the General Conditions of Iranian Con-
tract (named code 4311), as one of the most popular
codes in Iranian construction industry, for better im-
plementation of green building concept. In this study
according to the literature survey and past researches
many criteria of green building were chosen. Because of
the large number of criteria, the authors chose ten main
criteria based on a logical approach to use in the pro-
cess of evaluation of General Conditions of Contract and
proposing some suggestions. According to those criteria
a questionnaire was generated in two parts. The ques-
tionnaires distributed among 25 engineers as a pretest
and after con�rming the validity and reliability of the
questionnaire, it was distributed among 325 engineers
by applying a group sampling method and Cochran's
equation. According to the results obtained by apply-
ing some stochastic analysises such as Kruskal-Wallis,
binominal test and etc. some suggestions for changing
General Conditions of Contract for using in green build-
ings were proposed. Results showed that the present
Genral Condition of Contract is not capable enough to
force di�erent contract parties to use the green building
concept in their works. The paper introduced some clu-
ases which are very e�ective on promoting the capability
of General Conditions of Contract for implementing the
green building concept. Finally the reliability of results
were con�rmed by applying another questionnaire which
was designed and distributed among 30 experts. In this
study presenting.

Key Words: Green buildings, green materials, sustain-
able development, building contracts, general conditions of
contract.
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hsubjected to uniform shear deformation on the upper
boundary. The second example is a slope failure prob-
lem, which includes a downward displacement applied
to the middle of a rigid block on the top of a slope.
The shear band path and the force-displacement curves
are plotted for both examples and have good agreement
with the reported results.

Key Words: Finite element, zero thickness element,
shear band, modeling, strain localization.
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Abstract
Groundwater resources play an essential role in water
supply for drink, agriculture, and industry sectors. Nowa-
days, for various reasons, such as urban and popula-
tion growth, indiscriminate use of fertilizers and chemi-
cal poisons, groundwater resources have been populated.
Therefore, studying the pollutions and their fate and
preventing groundwater resources from the pollutants is
necessary. In this research study, a laboratory physi-
cal model has been designed and performed in order to
obtain enough data of pollution movement in homoge-
neous porous media. In other words, the main aim of
this paper is to track the distribution of a conservative
tracer in porous media in a laboratory-scale model to
estimate the longitudinal and transverse dispersion co-
e�cients. In this study, non-cohesive sands were used to
create the porous media body in the laboratory model,

and the grain diameter of the sand was 1-2.5 mm. Salt
with concentrations of 5, 7.5, and 10 gr/l was used as
a tracer. The porosity of the sand was measured equal
to 39%, and the hydraulic conductivity of that was mea-
sured equal to 172.26 cm/hr using the constant load test.
In order to control changes of 
ow velocity, to minimize
test errors, a constant head of water was created over the
entrance of the sand body. The 
ow velocity was mea-
sured equal to 1.21 mm/sec. An EC-meter apparatus
was used to measure the EC values of the tracer inside
model; then, these data were used to calculate the con-
centration of tracer in di�erent points over time, during
each test. Then, the values of the concentration were
compared with those of concentration which were ob-
tained from the analytical solution of Fick's second law.
Root Mean Square Error criterion (RMSE) was used to
compare the measured and calculated mentioned data.
According to the results, the values of the longitudinal
coe�cient tracer for the studied conditions, concentra-
tions of 5, 7.5, and 10 gr/l, obtained 3.36e-6, 3.08e-6,
and 3.52e-6 for transverse coe�cients 6.58e-7, 6.49e-7,
and 6.79e-7 m2/s, respectively.

Key Words: Groundwater pollution, tracer, analytical
solutions, physical model, longitudinal and transverse dis-
persion coe�cients.
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Abstract
The object of this paper is the synthesis and modi-
�cation of piperazine-polyamide NF membranes using
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h tions at the upstream weirs; this matter predicted that
this alternative to rectangular weirs could improve sed-
iment at the upstream weirs. Turbulence analyzation
showed that turbulence decreased from channel wall to
crest center. In addition, in the cosine weirs, turbulence
in crest center is higher than that in the rectangular
weirs. This consolation is used to solve the sedimenta-
tion of the problems at the upstream weirs.

Key Words: Cosine weirs, acoustic doppler velocity,
confection discharge, turbulence intensity.
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Abstract
In this paper, a new active structural vibration con-
trol procedure is presented using the developed criti-
cal damping theory. This strategy utilizes the critical
damping concept i.e. CD method. In conventional CD
algorithm, the e�ect of �rst vibration mode was incorpo-
rated to formulate the actuator force. Here, the critical
damping concept is developed so that the actuator force
is calculated by applying the e�ects of both �rst and
second vibration modes. This strategy improves the e�-
ciency of the critical damping technique. Since the total
damping matrix corresponding to the dynamic system
should be semi positive de�niteness, a novel approach
is suggested here for determining the actuator and sen-
sor locations. According to the proposed concepts, a
new active control algorithm is obtained. E�ciency and
stability of the proposed method is assessed by active
control of vibrations of some shear buildings subjected
to various dynamic loads. Results demonstrate consid-
erable merit of the proposed active control algorithm
compared to the common critical damping method.

Key Words: Smart structure, active control, critical
damping.
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Abstract
A shear band is a narrow zone of intense shearing strain
within a largely unsheared matrix. During the shear
band formation, relative tangential displacement of blocks
of material on two sides of the band occurs. Width of
this region varies from a few to hundreds of microns.
Despite the in�nitesimal width of the band, its relative
tangential deformation may extend to several centime-
ters and may even lead to exertion of macroscopic in
u-
ence on the medium.
In this paper, a new method for modeling of shear band
is presented. A bifurcation analysis is used to detect the
onset of localization in an element to determine the ge-
ometry of the localized deformation modes. Therefore,
a computational procedure is discussed for detecting the
onset of localization and determining the localization di-
rections and the shear band path. A zero thickness ele-
ment is utilized to simulate the slip surface in the shear
band.
Plane strain condition is assumed in numerical simula-
tions, and elasto-plastic �nite element method is used in
analysis.
When the onset of localization is detected, the zero thick-
ness element is added to the shear band path, which
closely reproduces the shear band response. The pro-
posed methodology is applied to two numerical exam-
ples, and the results are compared with the other exist-
ing methods which demonstrate the ability of the method
to resolve the geometry of localized failure modes and
reproduce the shear band response.
The �rst example is a simple shear problem that includes
a rectangular solid with �xed supports in its bottom,
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Abstract
Weirs are widely used in agricultural and hydraulic en-
gineering for measuring and regulating 
ow. Various
shapes of weirs give rise to their special characteristics.
One of the Weirs problems in irrigation system is the

change of hydraulic characteristics when upstream of
the weirs is �lled by sediments. This study introduces a
novel sharp-crested weir design with a cosine weir and in-
vestigates physical models of cosine sharp-crested weirs
of di�erent widths. The analysis aims to establish the
head discharge relationship and inspect velocity distri-
bution and the hydrodynamic characteristics of 
ow in
the vicinity of the weir plate. The hydraulic behavior
of the cosine weirs is compared with that of rectangular
sharp-crested weirs. The results showed that the tur-
bulence intensity in the vicinity of the cosine weirs was
stronger than that in rectangular weirs. In addition, tur-
bulence intensity, r, is sidewall cosine weirs more than
the rectangular weirs. Therefore, this type of weir could
provide the sediment transport at the upstream weirs.
Result showed that the increasing water head at the up-
stream with y=P > 0:78 confection discharge was dimin-
ished (y is the height of water on crest weir, and P is
the height of weirs from bottom to crest). In addition,
with y=P < 0:78, this factor increased. In the collec-
tion, turbulence intensity used the function (Welcox.,
1993). Therefore, components velocity in some beam
was counted, and turbulence intensity was collected in
reticulation upstream of weirs. Results showed the co-
sine weirs could increase the turbulence and distribu-
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