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1. Introduction

Traffic accidents are among the leading causes of death on a
globe. Evaluating and understanding land-use features help to
identify environmental elements that contribute to accidents.
After increasing traffic volume, land use is one of the most
crucial factors in metropolitan network development. Multiple
studies have proven that an increase in the density of various
urban uses raises the accident rate. Considering the
significance of the density of different types of land use in
producing and attracting traffic and the increase in conflict
between vehicles and road users in previous studies, the spatial
relationship between the number of accidents and types of
land use based on traffic areas was determined by the studies.
The simultaneous effect of the density of different types of
uses and the blending of numerous uses in a traffic region has
not been examined. Selecting an appropriate spatial search
radius, this study examines the impact of the density of types
of uses and the mixture of types of uses in Shiraz's traffic
zones. Examining the spatial effect between kinds of land use
in different geographical regions and the occurrence of
accidents might improve the efficacy of attempts to protect
urban roads.

2. Method

The scope of this study is the traffic area zones (TAZ) of
Shiraz city, the capital of Fars province, Iran. The data were
collected from two sources: Locational data of urban accidents
in Shiraz city from 2019 to 2021 and a total of 34588 reported
by the police. The city of Shiraz has 325 traffic areas. Based
on the Pearson model, land uses were classified into 14
categories with the lowest correlation. Based on aggregation
methods and correlation reduction, 37 categories of users were
reduced to 14 categories by using Pearson's correlation test in
the first step. As a result of the extraction of observations, the
effect of independent variables was evaluated by considering
spatial correlations in the estimation of the frequency of
accidents in Shiraz using GWR and GWPR models.

3. Results

From 2019 to 2021, 34588 accidents were reported in Shiraz,
with an average of 106 accidents in each traffic area zone
(minimum 7 and maximum 686). The road network accounts
for an average of 24 percent of the traffic in each traffic area
zone (minimum 0 and maximum 73%), and in some areas of
urban centers, the share of road use is significantly higher than
other uses. Residential units occupy an average of 30% of the
area of traffic areas and in some neighborhoods, residential
areas with high density has occupied up to 70% of traffic areas
(minimum 0 and maximum 70%). The total of cultural,
religious, and tourism uses on average occupies 1.3% of traffic
areas, the maximum of which is 30% of traffic areas in the old
tuxtures of Shiraz (minimum 0 and maximum 30%). The
average of the areas used for healthcare is about 1%, for sports
use is about 0.5%, for office uses is 1.7%, for barren and
abandoned land use is 12%, for mixed residential and non-
residential uses is 4%. Almost 90% of the correlation between
the independent variables is within the acceptable range (less
than 0.4). Moreover, the significance level of predicting the
correlation value among a number of variables has been
reported to be acceptable, but the correlation value was not
significant in some others. One of the important criteria for
modeling with the spatial statistics method is selecting the
observation search radius. According to the exponential
relationship of the Poisson regression model, an increase of
one unit of barren land use area in the local model causes 0.95
of units to increase the probability of an accident. This is 0.83
in the global model. The increase of one unit of residential use
area in the local model is 0.91 effective in increasing the
number of accidents, and in the global model it is 0.97. The
mixing of residential and non-residential uses has been
effective in increasing the frequency of accidents by 1.12 units
in the local model and 1.17 units in the global model. So, this
study confirms the effect of mixed use on increasing the
frequency of accidents. Accordingly, local models have higher
accuracy than global models. Therefore, the continuation of
the modeling was done based on the optimal GWPR model.
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The model predicted the frequency of accidents with higher
accuracy.

4, Conclusion
A systematic was used to investigate the impact of land use area
on the occurrence of accidents in the traffic areas of Shiraz city.
In the first step, among 37 types of urban land use, 14 land use
types were selected. The land uses were selected by combining
the areas of similar uses in order to reduce the correlation
between independent variables. In the second step, the
appropriate search radius of the observations was selected using
the kernel density method, and then, two local and global
modeling approaches were adopted. The results showed that the
local models are a better fit than the global model in estimating
the frequency of accidents. Moreover, among the two GWPR
and GWR models, the first model provided better results. This
study identified residential, commercial, barren land, and
mixed residential use variables as the most important
influencing variables in increasing accidents. Therefore, the
correct control and management of these uses have a more
significant impact on It reduces accidents compared to other
uses. In this study, the impact of significant difference in
different types of uses at traffic areas on the occurrence of
accidents is quite noticeable. In some traffic areas, up to 80%
of the area is of one type of use, and the high standard deviation
shows the dispersion of uses in this city. For example, the high
standard deviation of healthcare use shows that this usage has
the least mixing with other uses at the district level. On the other
hand, the accumulation of this type of use in some certain traffic
areas is seen more than in other uses. Sports use, like
healthcare, has a smaller area than other uses in traffic areas. Its
low variance (4.5%) shows that the mixing of this type of use
is more than other uses and is scattered in different parts of the
city. Regarding office and headquarters use, due to the very
high density (up to 87% of the traffic area) in a number of traffic
areas, as well as less variance compared to residential and
commercial uses, the dispersion of this use at traffic areas is
more the result of their mixing with other uses. Moreover,
considering the high area percentage (94%) of the use of
facilities and industries in some areas and the high variance, the
dispersion of these uses in Shiraz is less. A big portion of these
uses are concentrated in limited traffic areas, which shows that
the high share of one use in a traffic area has less effect than
mixing types of uses in increasing the frequency of accidents.
As mentioned in the method section, lower values of AIC,
AICC, and BIC and error values indicate a better fit of the
model. The more R? and R? values close to 1, the more optimal
the model. The difference of 14% between the minimum and
maximum value shows that this type of mixing is widely spread
in Shiraz. In general, the spatial effect between independent and
dependent variables is stronger in traffic areas with a great
variety of uses compared to other traffic areas. Moreover, the
remaining values show that the estimated frequency of
accidents in the central areas of Shiraz is closer to the observed
values, and in other areas, the difference between the observed
and predicted values is greater. This shows that the dispersion
of data is more in these areas. The results of this investigation

can be used for medium and long-term plans to reduce
accidents by considering the prioritization of safety measures.
The researchers suggest that the negative binomial distribution
method that takes into account the over-dispersion of accident
data be used in future to predict the frequency of accidents.
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Evaluating the Spatial Effect of the Contribution of Different Types of Land Use in the Occurrence of
Crashes (Case Study: Shiraz Metropolis)

Mohammad Sedigh Bavar Ali Naderan Mahmoud Saffarzadeh

Abstract The type of land use in each traffic area zone is the most important factor determining the number of
vehicles, geometric and traffic characteristics in that zone. Any factor in the urban environment that causes congestion
and attraction of vehicles at certain times increases the probability of a crash in that area. The purpose of this study is
to investigate the effect of the share of different types of uses in various traffic areas of Shiraz city on the probability of
a crash. A two-step method, including identifying the types of uses influencing the occurrence of crashes and spatial
effects between independent variables and crash data in space Kernel density estimate methods, has also been used to
find the suitable bandwidth for searching observations. In order to investigate the spatial effects of land use types on
crash incidence, geographically weighted regressions and geographically weighted Poisson regressions were used.
Based on the validation criteria, the local GWPR model performs better than the global Poisson model and the local
GWR model among the mentioned models. Additionally, the presence of residential, commercial, barren, and
abandoned uses, as well as the mixing of residential and non-residential uses, significantly impact crashes.
Investigating the spatial effects of land use types in each of the traffic areas of Shiraz metropolis, which has not been
done so far in Shiraz city according to the information of the origin and destination matrix in 325 traffic areas, Land
Use, accident statistics of the last three years with three models. And in this study, it can be very important in order to
carry out medium and long-term safety measures.

Key Words Land Use, Crash, Shiraz Metropolis, Kernel Density Estimate, Geographical Weighing Poisson

Regression.
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1. Introduction

One of the most important phenomena that can make
extraction and mining activities difficult is the flow of ground
water into the pit of mines. The location and amount of water
entering the mine pit often depend on the area of permeable
zones that have expanded within the formations of the region.
Therefore, it is necessary to identify permeable zones and
areas to control the water entering the mine and place pumping
wells for drainage. One of the properties of porous stone is
permeability, which indicates the stone’s ability to transport
fluids. Often, the identification of permeable zones is done
using pumping test, Lugeon permeability test, and
geostatistical methods. Geostatistical methods have been
widely used to estimate the hydraulic parameters of the aquifer
and investigate the uncertainty of the hydrogeological and
geotechnical parameters.

Takht Gonbad copper mine as the study area of this
research is located 80 km northeast of Sirjan in Kerman
province, Iran. The mine is an open-pit mine, and mineral
extraction has been done in the early years. Field observations
show that a very thin soil layer of about one meter extends in
the area. Therefore, there is no alluvial aquifer in the study
area. Sixty-nine exploratory boreholes were dug in the area
around the mine pit, and during the drilling, the data of the
flush return percentage were recorded in the boreholes.
According to the current situation of the mine, where the level
of the pit floor of the mine is placed in hard rock aquifer, it is
necessary to determine the condition of the permeable zones
for mine drainage using geostatistical methods and consider
them in the future design of mine pit drainage system. Hence,
the objective of this research is identifying areas with high
permeability through determining the spatial correlation of
flush return percentage data and geostatistical survey.

2. Method

Statistical data of 69 exploratory boreholes are available in the
surrounding area of Takht-e-Gonbad mine pit, and a total of
4935 flush return percentage data were collected (Fig 1.). In
this research, exploratory-spatial analysis, declustering,

change-view modeling and simulation with successive
Gaussian method using Isatis software were performed on the
variable data of flush return percentage.

232600

121 100
T

1272000 327 1086
T T

,,,,

Fig 1. Location map of flush return percentage data
in the stud area.

3. Results

The map of iso-potential lines around the mine showed that
the direction of ground water flow is from the east to the west
of the mine. The entry of this water into the pit creates a
problem for the mining activity, as is causes the instability of
the pit walls and huge costs in the blasting operation.

The results of the preliminary statistics showed that the flush
return percentage increases when depth increases.
Investigating the spatial continuity indicated that the spatial
continuity is approximately 252 meters and is more in the east-
west direction (Fig 2).
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Fig 2. The spatial continuity of flush return percentage on the variograms

4. Conclusion

The variable value map using Gaussian interpolation method
is more valid than interpolation methods without considering
spatial continuity. Moreover, the change of the variograms
showed that in the studied area, the spatial continuity of the
flush return percentage is greater in the east-west direction.
Therefore, it is more likely that the permeable zones have
expanded in the east-west direction. Finally, the simulation of
the flush return percentage shows that, in general, the potential
for the expansion of the permeable zones is higher in the
northeast and southwest areas of the mine.
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Identification of the Permeable Zones in the Takht-e-Gonbad Copper
Mine Using the Flush Return

Fereshteh Movahedi Reza Jahanshahi Naser Asadi, Sepideh Mali

Abstract This research was carried out in Takht-e-Gonbad open pit copper mine in Kerman province, located in 80 km
northeast of Sirjan. According to structural geology, this area is located in the Urumieh-Dokhtar Magmatic Arc. This
mine is currently in the early years of mineral extraction. The 69 exploration boreholes have been drilled in rock units
around the mine pit in which the flush return percentage during drilling were also collected. It is necessary to identify
areas with higher permeability in the rock units to design the dewatering plan in the future, so that, geostatistics and
simulation methods were used to analyze the flush return. The results of the preliminary statistics show the percentage of
the flush return increases with depth. Investigating the spatial continuity of this variable based on the variograms and
the spherical model shows that its spatial continuity is about 252 meters, with dominant elongation at the east-west
direction. Furthermore, the northeast and southwest portions of the mine are observed to have the largest permeability
using the geostatistical simulations by the Gaussian method.

Key Words Flush return, Gaussian simulation, Geostatic, Iran, Permeability.
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1. Introduction

One of the common seismic load carrying systems for
buildings is steel moment resisting frame. It usually shows
high ductility subject to earthquake loads. After 1994’s
Northridge earthquake, the engineers learned that the
traditional beam-to-column connections may severely be
damaged. This damage may mostly happen in the complete-
joint-penetration type of welded connections.

In order to correct the seismic behavior and performance
of these connections, the improvement in the quality of the
welding process is firstly suggested by the researchers, and
after many sophisticated studies, Reduced-Beam-Section
(RBS) connections was proposed. In this way, the connections
are modified by reducing the beam section. Thereby, a reliable
area for energy dissipation is provided with the structure. The
studies also showed that by using RBS connections, the plastic
hinge is transferred from the panel zone to the beam section.
Thereby, the hinge is formed in a place far enough from the
column face.

In addition to the strategy of reducing the beam flange in

RBS connections, another alternative for preventing
catastrophic structural collapse induced by connection failures
is using Reduced-Web-Section (RWS) connections. In a RWS
connection, the seismic behavior and performance of the
connection is modified by reducing beam’s web section,
instead of its flange.
This study explored the impacts of the elliptical web
reductions (RWS-E) and radial flange reductions (RBS-R) and
also the impacts of using stiffeners on the performance and
behavior of beam, connection, and steel moment RBS and
RWS frames.

2. Finite-Element model

Using nonlinear Finite-Elements (FE) model and 3D elements
in ABAQUS software, we carry out the nonlinear-static
analyses of the frames subjected to cyclic loadings and check
\Von-Mises criterion. To this end, a benchmark experimental
test is adopted from the recent literature, and by comparing its
results with the results of the numerical model of this study,
the FE model is verified. Figure 1 shows the FE model, its

loading, and boundary conditions. In this model, Shell element
of S4R (3D-8Node) is used. Moreover, the boundary
condition, in the three ends, is as follows: (1)

U, =Ug =U,, =0: (2 U =U,=U,=U, =U, =0; and,
3) U ,=U,=U, =U,=0.

Figure 1. FE model, loading, and boundary conditions

The loadings of FE model are performed according to the
AISC 341 as shown in Figure 2, in which, the drift angle was
plotted versus the number of loading cycles.

0.08
0.06
0.04
0.02

0
-0.02
£ 004
-0.06
-0.08

terstory driftangle (rad)

Loading cycle
Figure 2. Cyclic loading protocol

Figure 3. The deformation and stress distribution results
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Figure 4. The cyclic moment-rotation curve results

As Figure 3 shows, the deformation and stress distribution
in both experimental and numerical models are the same.
Moreover, Figure 4 shows that the cyclic moment-rotation
curves of both models correspond.

3. The stiffener’s effects on the RWS-E connections

To study the impacts of using stiffener on the cyclic
performance of RWS-E connections, four models are
considered according to Table 1.

Table 1. RWS-E connection models

Reduction values (mm)  Stiffener’s
Model thickness
a b (mm)
RWS-E 240 480 240 -
RWS-E-St5 240 480 240
RWS-E-St8 240 480 240
RWS-E-St10 240 480 240 10

Figure 5 shows the place of the installation of the
stiffeners. These elliptical stiffeners have a width of 2.5 cmin
each side of the beam’s web. Moreover, the stress distribution
at the final step of the loading is shown in Figure 6 for the four
models.

Figure 5. The stiffener’s detail

5, Wi

a) RWS-E connection b) RWS-E-St5 connection

Hiii0es2

¢) RWS-E-St8 connection d) RWS-E-St10 connection
Figure 6.Stress distribution at final loading step(connections)

4. Cyclic performance of frames with reduced connections
The cyclic performance of the frames with reduced

connections is studied using four models as described in Table
2. For these models, Figure 7 shows the Von-Mises stress
distribution at the final step of the loading.

Table 2. Frame models with reduced connections

Reduction values (mm) Stiffener’s
Model thickness
a b h C (mm)
F-FBS - - - - -
F-RBS-R 240 480 - 240 -
F-RWS-E 240 480 240 - -
F-RWS-E-St5 240 480 240 - 5

S, Mises

+1.092e+08
+E425e+07
450338407
+3441e+07
+8.4878+06

a) F-FBS frame

b) F-RBS-R frame

c) F-RWS-E frame

+4.5318+06

d) F-RWS-E-St5 frame
Figure 7. Stress distribution at final loading step (frames)

5. Conclusion

Based on the analytical results, following conclusions are
drawn:

1. In the beam with no reductions, maximum stresses and
strains occur in the web. By reducing the web section of the
beam, maximum stresses and strains are transferred to the
location of the reduced section;

2. The ratio of maximum strength to the strength at the final
step of loading, and also, the value of dissipated energy, show
that, in comparison with the connections with radial-shaped
reductions, the connections with elliptical-shaped reductions
have less strength degradation and more ductility;

3. The RWS-E connection dissipates 15% more energy
compared to the RBS-R connection. This shows the higher
ductility of RWS-E connection;

4. The frame with RBS-R connection shows less shear
capacity compared to other investigated frames.
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Performance Evaluation of Welded Moment Frame with Reduced Beam Section and Stiffener
Mohammad-Amin Jalali Amin Rafiee

Abstract In this research, the effect of the elliptical web reduction and radial flange reduction and also the stiffener,
on the behavior of beam, connection and steel moment frame is studied. By using Finite-Elements Method and 3D
elements in ABAQUS, the nonlinear-static analyses of the frame under cyclic loading are carried out and the Von-
Mises criterion is checked. The results show that in the beam with no reductions, maximum stresses and strains occur in
the web. By reducing the web section of the beam, maximum stresses and strains are transferred to the location of the
reduced section. The ratio of maximum strength to the strength at the final step of loading, and also, the value of
dissipated energy, show that, in comparison with the connections with radial-shaped reductions, the connections with
elliptical-shaped reductions have less strength degradation and more ductility.

Key Words Reduced beam section; Stiffener; Cyclic loading; Nonlinear finite-elements method.
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1. Introduction

Designing and constructing road or railway embankments are
not possible on problematic soils like soft soils due to
excessive total and differential settlements, low bearing
capacity, high lateral displacement, and slope instability. As a
rapid and economical solution, pile-supported embankments
have been employed instead of traditional improvement
methods of soft soils over recent years. Studies have
investigated different piles to be used in pile-supported
embankments. Some examples are in-situ concrete piles,
precast concrete piles, and prestressed concrete piles. Each
type of conventional piles has several issues such as
construction problems, damaging the environment and incur
large costs that make them deficient in some civil engineering
projects. A helical pile is a deep steel foundation system,
consisting of one or more helices connected to a central shaft.
The easy and rapid installation, recyclability and reusability,
eliminated problems of concreting, and low noises during
installation are some merits of these piles, resulting in the
widespread use of large-scale helical piles in industrial and
building projects. The use of helical piles in pile-supported
embankments is an alternative whose performance evaluation
requires further studies. The shaft diameter of a large-scale
helical pile varies between 73 mm and 965 mm, and the
diameter of helices connected to it ranges within 152-1219
mm. Some resources consider the ratio of helix diameter to
shaft diameter between two and three. The main factor
responsible for the load transfer mechanism in pile-supported
embankments is the stiffness difference between the soil and
piles, and mobilizing the shear strength of the soil. As a result,
the stress caused by the weight of embankment layers is
transferred from the soft soil to the piles. Terzaghi named this
load transfer mechanism, arching. The arching mechanism is
evaluated using the arching ratio and efficiency definitions.
The arching ratio is defined as follows:

SAR = _ 9 1)

(7H +a)
in which os is the stress imposed on the soil around the pile, y
is the embankment unit weight, H is the embankment height,
and g is the uniform surcharge imposed on the embankment

crest. The SAR ranges within zero and one. SAR = 0 indicates
that the whole load caused by the embankment weight is
transferred to the piles, and the arching has occurred
thoroughly. On the other hand, SAR = 1 shows that the arching
has not occurred thoroughly, and no load has been transferred
to piles. The efficiency parameter indicates the ratio of the
load supplied by piles to the load caused by the embankment
weight and surcharge.

E = zL )
s“(yH +q)
where Q equals the total forces imposed on a pile and s is

the spacing of piles. E=0 indicates that no arching has
happened, while E=100% shows occurrence of full arching.

2. Numerical modelling

In this study, the behaviour of Helical pile embankment and
Concrete pile embankment is determined using a 3-D finite
element analysis software ABAQUS. Figure 1 depicts a
sample of the meshing of the developed numerical model. The
problem considered is composed of 6m high embankment, a
crest length of 7.5 m, and lateral slope of 10:1.5, modelled on
a uniform clay layer with a depth of 30 m. The piles were
considered with cylindrical sections. Table 1 lists the
properties of the materials used in the numerical modelling.
The soil and piles modelled with eight-noded linear brick with
reduced integration elements (C3D8R). Certain assumptions
are made in this study to simplify the numerical modelling.
Some are as follows. The piles installation process is not
considered and the helical plates are modelled as flat plate.

Table 1. Summary of the material parameters used in the finite
element analyses

Material E vy o |V |c
Embankment 15 20 30 | 0.3 5
Soft soil 5 184 | 22 | 0.3 8
Concrete 35000 2400 - 0.2 -
Steel 210000 | 7850 - |1 015 | -
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Regarding the boundary conditions, the displacements in
the bottom boundary of the model were considered zero in
three directions (Ux = Uy = Uz = 0). Moreover, the
displacements of the model were considered zero on two sides
of the model in the x-axis and two sides of the model in the y-
axis (Ux = Uy =0).

so that the amount of settlement in the middle of the
embankment decreases by 10%, and this difference
decreases with distance from the center of the
embankment;

. Examining the stresses on the surface of the foundation

soil, which is shown by the stress reduction ratio in this
study, indicates that concrete piles are better because of
their larger cross-sectional area compared to the helical
pile shaft, which is tubular. The load transfer mechanism
is formed in the embankment;

3. The control of horizontal and vertical settlements in an

embankment system is not directly related to the
improvement of the load transfer mechanism;

By increasing the height of the embankment, the load
transfer mechanism is improved and as this height
increases, the percentage of its changes decreases;

5. Using a cap on screw piles makes the force in the pile better

distributed. Moreover, due to the better transfer of stresses
to the pile and the reduction of pressure from the
foundation soil, the cap reduces the amount of vertical
settlements by 19% compared to the case without the cap;

F|g 1. Schematics of the 3D model meshing 6. Addlng bladeS to the pl|e bOdy iS not eﬁective in imprOVing

3. Conclusion

Based on the numerical results, the following conclusions are

drawn:

1. Helical piles show better performance than concrete piles in
controlling embankment settlements and foundation soil,

the performance of embankments based on helical piles.
Only the load transfer mechanism is improved in the
distance ratio of 1.5.
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Numerical Investigation of Concrete and Helical Pile-supported Embankments Under Railway Traffic
Loading

Mohammad Amin Mashayekhi Mohammadreza Khanmohammadi

Abstract The use of structural elements such as piles are considered as an effective solution in improving the overall
performance of an embankment system in terms of stability and settlement control. In recent years using helical piles has
been considered due to their proper performance. This research presents a numerical investigation to compare the
performance of embankments rested on concrete and helical piles. A 3D finite element models are developed separately
in ABAQUS software for embankments based on helical and concrete piles while the length and diameter of their pile
shafts are the same. The model was validated via comparing the obtained numerical results with the field and laboratory
measurements (observation). The results show that the helical piles have significantly reduced the settlement in the
embankments and the soft foundation soil and controlled lateral embankment displacement. Also, the distribution of axial
force along the embedment depth of the pile indicates that the helical pile has higher bearing capacity than the concrete
pile and behaves frictionally. The presence of the cap on the helical pile was also examined and the results show that it
causes adequate control of the settlement in the embankment system and increases the bearing capacity of the piles. In
addition, adding the blade to the pile body at different distances does not have a significant effect on improving the
performance of the pile-supported embankment system while it could lead to embankment settlement and lower load
transmission.

Key Words Absolute and differential settlement, Pile-supported, Helical pile, Bearing Capacity, Numerical modelling.
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1. Introduction

Although sea water (SW) and dredged marine sand (DMS)
due to their vast scale resources, addressing numerous
environmental concerns, and considering fresh water (FW)
shortage crisis, have potential benefits to be widely used in
marine concrete structures, the durability and service life of
seawater-seasand  concrete  (SWSSC/SwC)  structures
exposed to marine environment strongly demand long-term
field exposure research. Due to the presence of MgCl,, NacCl,
CaCl; salts in SW and DMS, slump is reduced, brittleness,
and accordingly, compressive strength (CS) of concrete at
early ages increase. While, in the long run, due to the
chemical reaction between hydration products and sulfates,
more ettringite are formed; so, considerable decrease in the
mechanical properties and durability parameters of concrete
happens.

Chemical impacts of SW as mixing water or curing water on
hydration products of cement mainly attributes to micro-
cracks formation due to crystallization pressure of existing
salt, and could be intensified if concrete is affected by
consecutive wet/dry cycles. In tidal conditions, consecutive
dry/wet cycles, temperature and humidity gradients intensify
over time the carbonation and diffusion of chlorides as well as
sulfates ingress. By contrast, degradation mechanisms of tidal
exposed concrete could be significantly suppressed by the
addition of high reactive supplementary cementitious
materials (SCMs) such as metakaolin (MK) and silica fume
(SF), and industrial wastes like ground granulated blast
furnace slag (GGBS), which can curb carbonation, chloride
binding capacity, and sulfate resistance in cement matrix.
Meanwhile, the effect of chloride attacks combined with
carbonation leads to a higher corrosion rate. This combination
causes the instability and the decomposition of Friedel's salt,
and the decrease in chloride binding capacity in cement
matrix. However, the desired physical properties of C-S-H
also contributes to suppress chloride diffusion, and to
physically increase chloride binding capacity. In the
carbonation reaction, CO- reacts with calcium hydroxide and
C-S-H, and forms CaCOs, which is physically weaker than gel
phases. The high concentration of CO, affects the pH or
alkalinity of the cement paste which may be decreased from
12 to about 9 to 8, resulting in the dissolution of phases that

basically increase the chloride binding capacity. Moreover,
the carbonation reaction in concrete composites exposed to
unsaturated environments strongly depends on relative
humidity (RH). Therefore, due to consecutive wet/dry cycles,
tidal zone (RH: 80+20%) has ideal conditions for severe
carbonation reaction compared to other zones (submerged or
atmospheric).

Furthermore, in sulfate-rich conditions, destructive sulfate
attacks are associated with the expansive products such as
ettringite (AFt) or gypsum. The pressure imposed by the
growth of expansive crystals causes pore formation and
micro-crack propagation, which can be diminished through
applying fundamental alterations in mechanical and chemical
properties of concrete by adding SCMs. This research focuses
on suppressing the degradation mechanism of SwC exposed
to a tidal zone of the Persian Gulf for 180 days.

2. Materials and method

The main materials used in this study were DMS, mineral
aggregates, FW, SW, cement, MK, SF and GGBS which were
used after determination of their main properties. A brief
description is as follows:

Optimum percentage of DMS (25%) was replaced with
mineral fine aggregates (#4>). SW was replaced with FW at
w/c: 0.4 ratio. MK, SF and GGBS were replaced optimally
with cement at 5%, 10%, and 15%, respectively. Two
reference mixtures were designed for comparison: The First
made with FW and mineral sand, and the Second made with
SW and DMS, without any pozzolan. Samples were cured
until 28-days of age in FW, then, transported to tidal zone and
preserved for 180 days, as seen in Figure 1.

2. Experimental program

In order to evaluate some of durability parameters of tidal
exposed samples, following tests were conducted: CS,
Electrical Resistance (ER), Carbonation depth, permeability
under pressured water, and SEM.
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Figure 1. Tidal exposed samples

3. Results and discussion

Using SW and 25% DMS in the concrete mixture increased
the 7-day CS of concrete by 6.8%, compared to the reference
sample. The reason is the presence of chloride salts (Figure
2). Moreover, MgSO4 in SW, formed expansive products in
the cement paste, which in the early ages reduced the
porosity, and resulted in the improvement of mechanical
properties. The changes in the CS of the reference sample
after 28 days of exposure to tidal conditions were more
significant, indicating less porosity owing to the lesser
formation of ettringite or gypsum. Morphologically, the
cement paste made with SW formed a needle-shape texture,
which reduced the effective contact surface with the
aggregate in ITZ, and weak bonding with the aggregate in this
section, which eventually led to the separation of the
aggregate from the cement paste in the environmental
pressures. MgSQ, contributed to the formation of ettringite,
which caused microcracks propagation and porous cement
paste. Therefore, through these microcracks, capillary pores
caused by the expansion of ettringite crystals, CO; penetrated
into the concrete texture, causing carbonation to be
progressed within concrete, and therefore, decrease in
chloride binding capacity.
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Figure 2. Compressive strength of samples

Having more than 90% SiO; in its chemical composition,
SF dramatically improved mechanical and chemical
properties of gel phases in cement matrix of SwC, and
through filling the capillary pores, prevented the sulfate
ingress and chloride diffusion and the formation of ettringite
and microcracks propagation. Moreover, by forming a dense
C-S-H with large specific area, SF suppressed the transfer of
conductive ions, and (mainly) physically increased chloride
binding capacity of SwC. SF contains small amounts of
alumina (Al,O3: 0.9) in its chemical compounds, therefore,
SF could not chemically increase chloride binding capacity
and mainly increased through gel phases. SF accelerated
Ca(OH), consumption and therefore, decreased alkalinity
(pH) at the beginning of hydration. By preventing the
formation of Ca(OH),, SF eventually caused less CaCOs3;
formation at the presence of natural CO; in tidal conditions.
Adding 10% SF to SwC caused reduction in the number and
depth of pores as well as Ca(OH), crystals and their rough
edges in the concrete transition area. This indicates that

process of consumption (decomposition) of Ca(OH). has
been accelerated. Moreover, ITZ in the SF-mixed sample
showed a coherent and dense texture of C-S-H, which can be
due to the property of fineness, high source of SiO,, and
reactivity of SF. The addition of 5% MK to SwC (SwCM)
increased the CS by 14.8% at 28-days period, then
experienced a 5% decrease at 180-days age. In this regard, the
impact of MK on the SwC's CS is different and does not
always have a stable or positive effect on concrete's physical
properties in long-term exposure to harsh conditions. MK
improved the chloride resistance of SwC at all measured ages
(Figure 3). This is due to the filling properties of MK, as well
as the presence of high amounts of alumina in its chemical
composition (Al:03> 40%), which has the ability to absorb
and trap chloride ions. Therefore, MK has increased the
chloride binding capacity of SwC primarily through chemical
compounds, and then by increasing the specific surface area
and density of the C-S-H.
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Figure 3. Electrical resistance of samples

GGBS had not significant impact on the CS of SwC at 7-
day age. Generally, GGBS does not have a strong pozzolanic
property and rapid reactivity, and therefore, should be
“activated” with other pozzolans or additives. This issue is
well displayed in the combination of SF and GGBS, and due
to the addition of SF, GGBS was effectively activated and the
CS of this combination increased. Moreover, the chemical
compounds of GGBS cannot absorb chloride; therefore,
GGBS primarily through physical properties of cement
matrix curbed chloride diffusion. However, the high amount
of lime in GGBS led to the formation of more calcium
hydroxide and more reaction with sulfates, which eventually
formed more cracks and capillary pores, by which the
mobility of conductive ions was accelerated.

3. Conclusion

Using DMS and SW, due to chloride salts, improved
mechanical properties (CS) of concrete about 6% at early
ages, while, due to porosity caused by ettringite and gypsum,
CS gradually decreased. MK formed C-S-H with relatively
large specific area, and due to its high source of alumina
increased the resistance of SwC in chloride-rich conditions,
but in sulfate conditions mainly caused ettringite formation.
Having high source of SiO, and reactivity, SF accelerated
Ca(OH), consumption, curbed carbonation and sulfate
attacks, and through forming high dense C-S-H, physically
increased chloride binding capacity and mechanical
properties of SwC. Using 15% GGBS, despite the slight
improvement of mechanical properties, due to the high source
of CaO in, leads to the severe carbonation and expansive
products formation caused by MgSQOs attacks in marine
environments. Thus, GGBS-mixed concrete in tidal
conditions will not improve durability parameters.
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Effect of Tidal conditions, Supplementary Cementitious Material and Marine’s Material on Some of
Concrete Durability Parameters

Mohammad Jahani Shore Shahnoori Saeed Moradi, Mohammad Yazdani  Cyrus Ershadi

Abstract The use of dredged-marine-sand and seawater for concrete production is practically more justified in marine
environments due to the primary sources of these materials. Also, it is very crucial to examine the durability parameters
of concrete structures in marine environments, especially in tidal conditions, because in these area, consecutive dry/wet
cycles, temperature and humidity gradients over time, intensify carbonation and diffusion of conductive ions, therefore
physical and chemical deterioration accelerated accordingly. The aim of this research is to investigate the effect of
metakaolin, silica fume, and slag on the mechanical properties and microstructure Seawater-seasand concrete in tidal
conditions. The results showed that the use of seawater and sand in concrete, due to the presence of chloride ions as well
as the filling of voids by ettringite caused by the sulfates attacks, led to the improvement of mechanical properties in the
early ages, but after that, a significant drop was occurred. Due to the high source of SiO, and its high reactivity, silica
fume accelerated the consumption of calcium hydroxide, prevented carbonation progress, and formed a dense calcium-
silicate-hydrate gel in the microstructure of Seawater-seasand-concrete, and in the presence of magnesium sulfate, better
than slag and metakaolin, prevented the formation of ettringite and therefore, propagation of pores and microcracks.

Key Words Durability of concrete, Mechanical properties, Concrete microstructure, Dredged marine sand, Tidal

conditions.
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1. Introduction

The stability and development of any developed city depend
on the policy makers. This issue shows the importance of
policy making, planning, construction and implementation in
analyzing the efficiency and effectiveness of statesmen and
city managers. Considering the importance of municipalities
in creating or limiting sustainable cities, there is a need to
create a macro policy framework to support urban
development and provide urban services. Policy is an action
plan designed by the government, political and commercial
units to influence decisions, actions, and other issues. From
management perspective, policy making process has many
stages and includes agenda preparation, policy formation,
policy implementation, policy evaluation, policy change, and
policy end. Nargesian et al. emphasized the features of self-
interaction, feedback, and strict policy implementation. Some
believe that human resource  management and
professionalism, as well as support and organizational
conditions are the most important factors in every policy.
Moreover, some believe that an appropriate policy should
emphasize the individual factors, support, culture, economy,
supervision, as well as social, legal, organizational issues.
Researches have shown that due to the lack of public
participation, data, resources, and regulations, there is a gap
between the implementation and the ideal conditions of policy
making, and the gap should be minimized through culture in
order to implement a more optimal policy. Among the
limitations of implementing policies are the lack of economic
incentive policies and insufficient financial support, weakness
in laws and regulations and supervision, lack of coordination
between government institutions and lack of public awareness
in participation and finally control and evaluation measures.
Accordingly, a policy in urban environmental control
measures has been introduced.

There are many challenges in urban policy-making that
cause ineffectiveness of the policy. Therefore, it is very
important to provide a suitable policy model in the field of
urban services in the current competitive environment. Using
appropriate policies to provide urban services for the
development of the city and improving the provision of urban

services is an issue that municipalities are facing. Therefore,
the main question of the research is: What is the pattern of
policy making in the field of urban services in the
municipalities?

2. Method

According to the type of data, the current research is mixed
(qualitative-quantitative) of exploratory type, and cross-
sectional according to the time of data collection. The research
community consisted of 12 experts, including senior managers
of Rasht Municipality, who responded in a targeted,
theoretical, and snowball method until theoretical saturation
was reached. These experts have more than 15 years of work
experience in executive positions related to urban services and
have a master's degree or higher and were totally familiar with
the subject of the research. A semi-structured in-depth
interview with experts was conducted and then the interview
data was analyzed using content analysis in open, central, and
selective coding stages. Reliability of qualitative content
analysis was examined using credibility, dependability,
conformability, transferability, and authenticity. Then, fuzzy
Delphi method was used to determine and confirm the
components and dimensions of the model. To determine the
relationship between the dimensions and components and to
determine the pattern, the design pairwise comparison
questionnaire and the transient effects of the pattern were
determined by analytical network process based on Fuzzy
DEMATEL.

3. Analysis

The findings of the qualitative section showed that the urban
service policy model has five dimensions and 20 components.
Environmental, cultural, and economical dimensions are the
causes, and environmental dimension is the most influenced.
Also, content and operational dimensions are effects, among
of which the operational dimension is the most influencing.
These findings show that the operational dimension for
formulating and implementing the policy model is a challenge
that should be tackled as soon as possible by the effective
dimensions and the managers should focus on the effective
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dimensions for formulating and implementing the policy
model. The weighting findings showed that the highest weight
is related to the operational dimension and the lowest weight
is related to the environmental dimension. Among the
components of the model, “human capacities” has the most
weight, which gained the first importance. Among the twenty
components, evaluation component is the second one in terms
of importance, followed by functional, executives, and
institutional coordination.

4. Conclusion and suggestions

The innovation of the research is to provide new “cultural”
and “content” dimensions in urban policy that were not
considered in previous studies. The results showed that
environmental and external support factors guide policies
towards organizational goals. Governments can improve
policies in municipalities through appropriate and timely
policies. Moreover, the results showed that the success of the
policies of the municipality's urban services depends on the
improvement of the “operational” dimension and proper
implementation, and law enforcement and adequate
infrastructure are important policy tools. Here, the role of
coordination, implementation, and evaluation variables in the
effective implementation of policies was highlighted. In
addition, as the weight of human capacities is 9.24, which is
the highest, the changing role of the capacities in the
implementation of the policy proved to be so significant.
Experienced and trained employees can help the
implementation of policies. In the end, generalizing the
findings of this research to other organizations should be done
with caution. It is recommended that researchers pay attention
to political factors in presenting policy models.
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A Modeli for Policy in the Field of Municipal Urban Services with a Mixed Approach

Morteza Sharifi Hassan Amiri Mahmoud Modiri Farzaneh Beigzadeh

Abstract Policy making is one of the suitable approaches in acquiring city developing goals and providing better
services for citizens. This research was accomplished by the objective of policy making in the city services in
municipality by using mixed (quantity and quality) approach. In quantity area, data was gathered by questionnaire tool.
The research population consisted of 10 persons of expert managers of municipality. Dimensions and components of
screening and selecting were done by Fuzzy Delphi and utilizing Fuzzy DEMATEL method, their relationship was
determined then the pattern was designed, and finally by using Fuzzy Analytical Network Process weighed and
prioritized. The findings of the quality part indicated that the pattern included five dimensions including:
“environmental”’, “economical”, “cultural”, “contextual”, and “operational” dimensions orderly and 20 components.
The findings of quantity part and Fuzzy DEMATEL indicated that there is a kind of relationship between dimensions, so
that the “environmental”, “economical”, “cultural”, “contextual”, “operational” dimensions have mutual effects on
each others, orderly. The weighing findings also showed that the “operational” dimension had the most weight, and the
components “human capacity”, “evaluation”, and “implementation” acquired the first, second and third importance,
orderly. So, it is proposed that the managers of municipality concentrate on human resources to implement the
proposed pattern for enabling the human resources in interoffice part and have coordination with superiors in out of
organization part.

Key Words Policy, Policy-making, Services in municipality.
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