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Experimental Study Discharge Coefficient of Proportional Weirs on Lateral Intake
J. Ghaffari Gousheh R. Fattahi Nafchi H. Samadi Borojeni

Abstract Accurate measurement of flow discharge in open channel and water and sewage transmission
networks it is of special importance. So far, various types of structures, such as overflows, stomata, flumes
and sliding valves, have been proposed for measuring current flow. The proportional weirs are a group of
sharp edges weirs that are highly accurate due to low sensitivity to upstream depth variations. In linear
proportional weirs, there is a linear relationship between the head and the discharge. In this study, based
on theoretical fundamentals of proportional weirs, three proportional linear weirs with linear, triangular
and reverse triangular, and two reverse triangles and three series of rectangular weirs were designed and
tested in rectangular flume equipped with a side channel in hydraulic lab. About 400 laboratory
experiments were carried out lead to, establish a linear relationship between the head and the discharge
in linear proportional weirs based on the measurements. The range of the studied discharges varied from
2 to 16 liters per second. The experiments showed that the coefficient of discharge is as a function of two
ratios, which are the water depth at the top of the weir and the length of the crest to the height of the weir.
Based on these ratios, for each weir a relationship for the discharge coefficient was determined. The
average error for proposed equation for linear correlation weirs was equal to 1.5 percent and for over 90
percent of laboratory data the average errors were less than this value. The results show that theoretical
sensitivity in linear proportional weirs is equals to one, the more the values of the sensitivity of the studied
weir are close to the theoretical values, the better the weir will be. In order to estimate the laboratory
sensitivity of the above weirs, the derived relationship between the discharge and head of each weirs was
used and compared. The results showed that among linear proportional weirs, inverse triangular weir with
a linear relationship, has better and more accurate hydraulic performance.

Key Word linear proportional weir, Discharge coefficient, Lateral intake, Rectangular Channel.
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An Experimental Study on Mechanical properties and Durability of Concrete with
Recycled Aggregate Concrete and Zeolite

M. saadatkhosh M.arezoumandi  Sh. Afshar M. Haji mahdi

Abstract Recently, there has been an increasing trend toward the use of sustainable materials.
Sustainability helps the environment by reducing the consumption of non-renewable natural resources.
Concrete — the second most consumed material in the world after water — uses a significant amount of non-
renewable resources. Efforts aimed at producing environmentally friendly concrete can play a major role
in securing sustainable construction. Candidate technologies for sustainable concrete materials include
the incorporation of supplementary cementitious materials (SCMs) as a partial replacement for Portland
cement; as well as recycled materials in concrete production. As a result, an experimental investigation
was conducted to study the mechanical properties and durability of concrete constructed with 15% and
30% recycled aggregate concrete as well as 10% zeolite. This experimental program consisted of fourteen
mix designs. The compressive strength, split tensile strength, electrical resistivity and chloride ion
penetration of recycled concrete mixes were compared with the conventional concrete. Results of this study
show that the zeolite and recycled aggregate concrete increased compressive strength, split tensile strength
and electrical resistivity also decreased chloride ion penetration of concrete. To overcome inferior
durability and mechanical properties of recycled mixes, zeolite (10%) has been added to recycled mixes.
Results of the mixes including both recycled aggregate concrete and zeolite show superior durability (both
electrical resistivity and chloride ion penetration) compared with the conventional concrete.

Key Word Recycled aggregate concrete, Zeolite, Mechanical properties of recycled concrete, Durability
of recycled concrete.
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Bed Stabilization around Abutment Using Combination of Six-Legged Concrete Elements
and Pebbles

M. Zolghadr A. Hoseinreza M. Shafai Bajestan

Abstract Installation of stone particles is a very common method to protect abutment against scour. An
alternative is concrete elements. In this research, installation of pebbles, Six-Legged Concrete (SLC)
elements and combination of them is studied in laboratory. SLC elements were installed in open and dense
arrangements with three different depths; on the bed, under the bed and the median case around wing-wall
and vertical-wall abutment. Generally, results showed the significant effect of scour mitigation when both
methods were applied so that, the maximum scour depth at the abutment toed was reduced up to 70% in
vertical wall abutment and totally eliminated at the wing wall abutment. Edge failure was observed when
the best scour reduction was achieved in SLC elements installation case. However, best countermeasure
was achieved when both methods were applied while edge failure was also controlled. Transformation of

the maximum scour depth from the abutment toe to the channel midway at the downstream of the abutment
is also discussed.

Key Word Six-legged concrete elements, Vertical-wall, Wing-wall, Edge failure.
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The Role of Attitudes and Beliefs on Deterrence of Speeding Among Young Drivers
A. Yarahmadi M. Fallah Zavareh M. Zabihi Tari

Abstract Speeding has been recognized as a common violation particularly among the younger drivers.
Drivers' attitudes and beliefs are among the factors influencing drivers’ speed selection. The present study
investigates the role of young drivers' attitudes and beliefs on the deterrence of speeding penalties including
“monetary fines”, “demerit point”, “car impoundment”, and “social deprivation”. We designed a stated
preference survey to investigate the drivers’ choice of speeding penalties. The convenience sampling
method was used to collect data (n=550) at campuses of Kharazmi University in Karaj, College of
Engineering at the University of Tehran, and the East Tehran Branch of Islamic Azad University. We
conducted a Multinomial Logit (MNL) regression to correlate the drivers’ selection of the speeding
penalties to attitudes towards excessive speed and road crashes, as well as their beliefs about speed
penalties. According to the results, for drivers who had a positive attitude toward accidents, social
deprivation was more deterrent than demerit points and monetary fines. Moreover, analysis of the
interaction between drivers' beliefs about traffic penalties and social deprivation showed that compared to
other drivers, for drivers who did not have a positive belief about traffic penalties, the mechanism of social
deprivation was less deterrent. The implications of these findings have been discussed.

Key Word Traffic violations, Attitudes, Beliefs, Speeding, Multinomial logit.
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Investigation of Barriers and Problems Effecting the Standardization of Industrial Construction
Materials of Lorestan Province (with Emphasis on Concrete and Concrete’s Aggregates)

F. Omidinasab V. Goodarzimehr H. Babaali A. Dalvand

Abstract

According to Articles 155 and 168 of the Fifth Development Plan Law, any construction must be carried
out with standard materials and its application by competent builders, and each building must be insured
for ten years. Accordingly, the main purpose of this study is to investigate the barriers and problems
affecting the standardization of construction materials in Lorestan province. The research method in this
research was quantitative-qualitative (mixed) of exploratory type. In this method, the research team first
developed a questionnaire including open-ended questions according to the objectives and questions of the
research. After compiling the questionnaire and selecting the panel members, the interviews began. At this
stage, fifty managers of material production centers, employers, experts of the provincial engineering
organization, urban housing, standard administration, executives, and supervisors of construction projects
were coordinated and interviews were conducted. The sample size was so saturated that the interviews in
this section were saturated with fifty people and in the quantitative section it was a random sampling
method in which three hundred and twenty-five manufacturers, consumers, supervising engineers,
laboratory testers using Cochran's formula. Colleagues and contractors were examined. To collect
information in this study, in-depth interviews, questionnaires, field observations, and experiments
(obtaining the results of forty samples of tests performed by accredited laboratories by the General
Directorate of Standards in the province and analyzing these tests based on existing standards) have been
used.

Key Word: Barriers and problems, Standard solutions, Standardization, Building material, Concrete.
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An Investigation into the Capability of Sporsarcina Pasteuri on Improvement and Refinement of
Contaminated Hydrocarbon Soils

M. T. Bolouri Bazaz J. Bolouri Bazaz S. M. Karrabi

Abstract

In the present century, the use of various petroleum products and fossil fuels has been an integral part of
industry and human progress. Nowadays the major concern, in addition to the use of petroleum products,
is their uncontrolled diffusion in various parts such as extraction, processing, transfer and use. The other
problem with the utilization of these products has arisen in the field of geotechnical engineering includes
environmental pollution and the creation of problematic contaminated soils. Many solutions to these
problems have been investigated and presented separately. In the present study, the microbiologically
induced calcium carbonate precipitation (MICP) method, as a solution to purify contaminated soils and to
improve its reduced bearing capacity with two petroleum products, diesel and engine oil, has been
proposed. The bacterium used in this process was Sporsarcina pasteuri, which was added to the
contaminated soil as a flocculate bacterium. In two stages; purification evaluation (using chromatographic
results) and geotechnical improvement (using direct shear and permeability test results) were performed.
With the aid of FTIR (Fourier-transform infrared spectroscopy) analysis and chromatographic diagrams, a
reduction of peaks of the identified components in the treated sample in comparison to the standard
sample (prepared from diesel or engine oil) was observed. On the other hand, improving the geotechnical
properties of contaminated soils was one of the most important effects observed in the treated samples.

Key Words Environmental pollution, Improvement, Refinement, Sporsarcina pasteuri, Chromatography

and FTIR.
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The WN, MN and GN codes (Table 2) denote sand
samples polluted with water, motor oil and gasoline with
no improvement. The WF, MF and GF codes represent the
same samples after improvement using flocculated
method. The increase of the shear strength parameters for
different states (non-polluted and polluted) of soil, is an
evidence of the MICP process impact on the soil media.
The process of Calcium carbonate deposition which is
schematically in Figure 1, was observed in all samples. It
is worth mentioning that the effectiveness of the
relationship between the type of pore fluid and the MICP
process, and also how calcium carbonate deposits are
involved in different environments (in terms of its pore
fluid) with soil grains should be considered.

Figure 1. Calcium carbonate deposition among the soil
contaminated grains

Mass and gas chromatography (GC) are common
types of chromatography wused in decomposition
chemistry to separate and decompose volatile compounds
without degrading them. Figures 2, as an example, is the
mass and gas chromatography results for the refined and
improved soil samples which have been polluted with
gasoline.
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Figure 2: (a) mass and (b) gas chromatography test results

In reviewing the results, receiving the output of
reduced peaks is one of the most important interpretations
of chromotograms and comparing them in different soil
and pollutant conditions. This represents somehow the
bacterial activity. That is, when the area below the
chromatographic graph is reduced, the decomposition
process is performed. Although the refining and
decomposition processes of hydrocarbon materials make
it easier to decompose up to 95% in specialized physical,
chemical and biological refinements, but the refining rate
is about 60% and 50% for gasoline and engine oil,
respectively.

4. Conclusion

Based on the chemical and physical test results it can be

concluded that:

- The process of improving sandy soils with MICP is an
effective method on both polluted and non-polluted soil;

- The slight decrease in the strength parameters of
hydrocarbon contaminated soils, compared to non-
contaminated soils, can be successfully compensated
with MICP methods;

- Soils contamination is one of the major concerns in
environmental geotechnics which may be removed by
examining the MICP improvement.
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1. Introduction

The extreme dependence of modern economy on fossil
fuels has increased the frequency of accidental emissions
of petroleum hydrocarbons, a combination of alkanes,
aromatic hydrocarbons, and compounds containing
nitrogen, oxygen and sulfur. All activities of oil industry,
including exploration, extraction, transportation, refining
and management of oily waste are potential sources of
environmental pollution. There are several methods for
refining the contaminated soils with petroleum
hydrocarbons, such as physical, chemical and biological
methods. The use of bioremediation methods for
petroleum hydrocarbons is an effective, economic and
environmental friendly technology as a practical solution
to improve soils contaminated with petroleum
hydrocarbons. On the other hand, the metabolism of
microorganisms compatible with these substances breaks
them down into simpler substances. That is, it transforms
from a passive state into more active molecules for
decomposition.

Calcium carbonate microbial deposition improvement
method, as a branch of biogeotechnical engineering, is the
result of microbial metabolic activity. The urea enzymatic
hydrolysis may be employed for calcium deposition,
using various methods, of which Bacillus pasteurii is the
most effective. More recently reclassified as Sporosarcina
Pasteurii (ATCC 11859), it is an alkaline bacterium
highly active with the enzyme urease, which has been
used in laboratory researches for calcium deposition.
Nowadays there is a relative lack of research on the
provision of a suitable solution for the improvement and
refinement of contaminated hydrocarbon soils, in such a
way to be able to decompose and simplify the
hydrocarbon components, recover its lost mechanical
properties and somehow reduce the soil permeability to
prevent further spread of contaminants.

2. Materials and methods

The materials used in this research are Firouzkouh sand
with physical properties summarized in Table 1, two
common types of hydrocarbon pollutants (engine oil and
gasoline) and Sporsarcina pasteuri as the bacterial strain.
This type of bacterial strain (ATCC11859), which has a
high urea content, was prepared from the Bank of
Microorganisms of Iran. For culture and preparation of
bacterial suspension, after provision of Nutrient Agar
solid culture medium, followed by leaving in autoclave

for 15 minutes, urea 20% and bacterial culture were
added. The liquid culture medium (including 20 g yeast
extract, 17 molar ammonium chloride, NH4CI2, 0.1 ml
molar nickel chloride, NiCL2, and 20 g of urea CO (NH>)
in one liter of distilled water) was then prepared. The
acidity of the culture medium was reached 9.25 by placing
the culture medium in an incubator shaker. To prepare
bacterial fluke, 100 mM calcium chloride was added to
one liter of culture medium containing the bacterium.
Calcium chloride causes bacteria to accumulate and
coagulate, eventually causes bacteria to settle down in the
bottom of the container. After precipitation of bacterial
blisters, 85% of the supernatant was removed. The
bacterial suspension with CaCl2 was finally ready to enter
the soil in clotted and flocculated form. The mixing of
calcium chloride and the bacterial suspension results in
the bacterial shell to rupture and releases its urease
enzymes.

Table 1. The physical properties of Firouzkouh sand

Gs | emax | emin | Dio (mm) | Deo (Mmm) Cc Cu
2.658 | 0.94 | 0.60 0.167 0.40 | 1.01 | 2.39

Infection of the samples was achieved by soaking method
i.e. mixing sand with 6% engine oil and 6% gasoline by
weight. Moreover, to assess the status and changes in the
pollutants, the contaminant had to be removed from the
soil with which it was mixed and evaluated. A standard
sample of gasoline and engine oil (separately) with a
concentration of 100 mg/l in dichloromethane solvent was
prepared. This sample was used to identify the
components in gasoline and engine oil.

3. Test program

The tests performed in this research are based on the

evaluation of:

- The degree of soil improvement (based on the strength
parameters obtained from direct shear and permeability
test results);

- The quantity of purity (using chromatographic method);

- The rate of precipitation and sedimentation of calcium
carbonate (using FTIR analysis results).

Table 2 shows the results of classical soil mechanics tests

as well as the mass percentage of produced CaO.

Table 2. Summary of classical soil mechanics test results

Sample ©)e C (kPa)| Permeability | CaO (%)

Code (cm/s)x103

WN 38 0 5.03 0.05%
WF 52 630 1.35 9.7%
MN 17 17 4.01 0.05%
MF 19 33 3.99 3.3%
GN 24 10 431 0.05%
GF 28 20 1.95 4.5%
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5. Analysis of interviews

This study, based on semi-structured interviews and
purposeful observations with experts in the quality
section, included quality stage information, including
views of managers of material production centers,
contractors, experts of the provincial engineering system,
housing, and urban planning, standard administration,
executors, and supervisors of construction projects. Data
analysis in this stage was done based on coding (open and
axial coding). After analyzing the similarities and
differences, in the axial coding stage about the obstacles
and problems affecting the standardization of production
materials in the construction industry, there are four
categories production, consumer, laboratory, certified
partner, and related organizations, and 20 concepts were
extracted.

6. Analysis of the qualitative stage

The results of the qualitative section showed that even
though at first glance it seems that the problems related to
low quality and non-standard materials in construction are
mainly related to the manufacturers. But several factors
contribute to the use of durable and efficient building
materials are involved and producers are only part of this
chain; According to the results, these barriers can be
divided into four categories: barriers and problems related
to the manufacturer, barriers and problems related to the
consumer, barriers and problems related to the partner
laboratory, and finally barriers related to the relevant
organizations. In the axial coding in this section, it was
concluded that the problems related to the manufacturer
are manufacturing technology, manpower, production
control, and culture in production; Problems related to the
consumer are consumer knowledge and awareness, and
cultural problems in this group. Moreover, the problems
related to the laboratory are related to the lack of
coordination and adequate supervision between the
technical director and the laboratory examiners, who are
authorized to record and confirm the test results. And the
problems related to the relevant organizations are related
to the supervision and coordination between
organizations. According to the ranking that was done
among the factors affecting standardization, the most
important factors are related to the producer with an
average of 4.40, the partner laboratory with an average of
4.10, the relevant organizations with an average of 3.90,
and finally the factors. It is related to the consumer with
an average (3.87).

Suggestions for future research: 1. Using new and
standard equipment in production lines, 2. Using the
views of experienced and knowledgeable people having
experience in production, 3. Creating a culture of
standardization by relevant institutions such as radio and
television, education, and training, 4. Encouraging
producers of high-quality goods and introducing them to
people, 5. More supervision and periodic inspection
(continuously) in the production process and production
methods by relevant organizations, 6. Employing quality
control managers in production centers to perform
product quality control affairs, 7. Raising the awareness
of consumers about their rights for receiving substandard

materials, 8. Raising the awareness of consumers and
sensitizing them to pay attention to the standard brand
when buying construction materials, 9. Using
knowledgeable people having experience in laboratories

7. Conclusion

Today, we see that except for large construction projects,
in urban construction, such as mass or high-rise buildings,
the quality of materials is not properly considered and
materials are selected and used without sufficient studies
and laboratory studies. Therefore, when constructing
buildings that consume large amounts of material and are
economically significant, it is advisable to measure all the
properties specified in the standard for the materials
before selecting them and use them if appropriate.
Suggestions for future research: 1. Using new and
standard equipment in production lines, 2. Using the
views of experienced and knowledgeable people with
experience in production, 3. Creating a culture of
standardization by relevant institutions, including radio
and television, education and training, and so on. 4.
Encouraging producers with quality goods and
introducing them as quality producers among the people.
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1. Introduction

According to Articles 155 and 168 of the Fifth
Development Plan Law, any construction must be carried
out with standard materials and its application by
competent builders, and each building must be insured for
ten years. Accordingly, the main purpose of this study is
to investigate the barriers and problems affecting the
standardization of construction materials in Lorestan
province. The research method in this research was
quantitative-qualitative (mixed) of exploratory type. In
this method, the research team first developed a
questionnaire including open-ended questions according
to the objectives and questions of the research. After
compiling the questionnaire and selecting the panel
members, the interviews began. At this stage, fifty
managers of material production centers, employers,
experts of the provincial engineering organization, urban
housing, standard administration, executives, and
supervisors of construction projects were coordinated and
interviews were conducted. The sample size was so
saturated that the interviews in this section were saturated
with fifty people and in the quantitative section it was a
random sampling method in which three hundred and
twenty-five manufacturers, consumers, supervising
engineers, laboratory testers using Cochran's formula.
Colleagues and contractors were examined. To collect
information in this study, in-depth interviews,
questionnaires, field observations, and experiments
(obtaining the results of forty samples of tests performed
by accredited laboratories by the General Directorate of
Standards in the province and analyzing these tests based
on existing standards) have been used.

2. Method

In this study, because there were no measuring tools to
investigate the obstacles and problems affecting the
standardization of building materials the obstacles and
problems as well as solutions to overcome these obstacles
were unknown. Qualitative) has used the exploratory
type. In this method, the research team first developed a
questionnaire including open-ended questions according
to the objectives and questions of the research. After
making the questionnaire and selecting the panel

members, the interviews began. At this stage,
coordination and interviews were conducted with 50
managers of material production centers, contractors,
experts of the provincial engineering system organization,
urban housing, the General Directorate of Standards,
executors, and supervisors of construction projects, and
partner laboratories. (It should be noted that the reason for
the sample size of 50 people at this stage was due to the
saturation of the interviews).

3. Content validity ratio index

This indicator is designed by Lavoshe. To calculate this
index, the opinions of experts in the field of the content of
questionnaire were used and by explaining the objectives
of the test to them and providing them with operational
definitions related to the content of the questions, they
were asked to rate each question according to the Likert
scale such as: "ltem is necessary", "item is useful but not
necessary" and "item is not necessary". Based on the
number of professionals who evaluated the questions, the
minimum acceptable CVR should be based on Table 1.
Questions for which the calculated CVR value was less
than the desired amount (according to the number of
experts evaluating the question) were excluded from the
test because they did not have acceptable content validity
based on the content validity index.

Table 1: Lavoshe for coefficient decision, Content validity CVR

Minimum of Number of Minimum of Number of

validity experts validity experts
0.56 12 0.99 5
0.54 13 0.99 6
0.54 14 0.99 7
0.49 15 0.78 8
0.42 20 0.75 9
0.37 25 0.62 10
0.33 30 0.89 11

4. Content validity index

Content validity according to Table 2 is acceptable for 8
experts at least 0.78, which in this study for all items are
in the range (0.80-0.96), so the relative coefficient of
content validity of all items in the range is acceptable and
is approved.

Table 2: Results of relative coefficient and content validity index of
the questionnaire

CVI CVR Barriers

0.95 0.80 Factors related to the
manufacturer

0.88 0.85 Consumer factors

0.90 0.96 Laboratory factors

0.80 0.90 Factors related to relevant
organizations
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area enabled us to stop faster in case of an emergency)
and attitudes towards speeding (e.g., speeding is one of
the most important problems in our society) were
measured using instruments developed and validated by
De Pelsmacker and Janssens in 2007. Responses were
collected on a Likert scale from 1 as strongly disagree to
5 as strongly agree. The fourth part of the questionnaire
included three questions measuring the drivers’ beliefs
about the penalties (e.g., traffic fines is just a business for
the government to make money). The instrument was
developed by the authors and the responses were
collected on a Likert scale from 1 ad strongly disagree to
5 as strongly agree.

3. Data collection

Convenient sampling method was used to collect data
from university students with a driving license who were
active drivers (drove at least one hour a week). Sampling
was conducted at campuses of Kharazmi University in
Karaj, College of Engineering at the University of
Tehran, and the East Tehran Branch of Islamic Azad
University. A total of 550 questionnaires were collected.
The respondents were assured that the information they
provided would remain confidential and that the data
would be used for the purpose of this study. Out of the
returned questionnaires 501 were qualified for use (return
rate 91.1 percent). 70.3 percent of the respondents were
make and 29.7 percent were female. 61.8 percent of the
respondents drove less than 10 hours a week. For around
60 percent of respondents less than 5 years passed from
the issuance of driving license.

4. Data analysis

We conducted a Multinomial Logit (MNL) regression to
correlate the drivers’ selection of the speeding penalties
to attitudes towards excessive speed and road crashes, as
well as their beliefs about speed penalties. Likelihood of
selecting alternatives was hypothesized to be affected by
the respondents’ characteristics (e.g., age and gender), as
well as the alternative characteristics (attribute levels).
The underlying assumption in estimating the multinomial

logit model is that the random components of the utilities
of the different alternatives are independent and
identically distributed (11D) with a Type | extreme-value
(or Gumbel) distribution. The maximum likelihood
estimation was used to estimate the model parameters.
The overall significance of the model was tested using a
likelihood ratio (LR) Chi-squared test, which compares
the log-likelihood value from the model including all
variables to the log-likelihood value from the model
containing only an intercept term.

5. Results

Table 2 shows the results of the model estimation. The
results indicate an overall significance of the model
estimated, and that the addition of variables significantly
improved the fit of the model compared to the model
containing only an intercept term.

6. Conclusion

Findings showed that each of the four penalty
mechanisms is able to create a general deterrence effect
for speeding which may lead to a crash reduction. The
general deterrence effect, however, is the best for social
deprivation followed by car impoundment, demerit
points, and monetary fines. According to the results, for
drivers who had a positive attitude towards accidents,
social deprivation was more deterrent than demerit points
and monetary fines. Analysis of interaction effects
between social deprivation and drivers’ beliefs showed
that for drivers who did not have positive beliefs towards
the  penalties, social deprivation was less
deterrent compared to other drivers. This evidence
implies that education and information campaigns should
be undertaken to take in the beliefs that the traffic fines
are used to improve road safety by modifying drivers’
behavior. Results also showed that, compared to other
drivers, for those having supportive attitudes towards
speeding, demerit points are less deterrent. This suggests
a change in drivers’ attitudes towards speeding in
educational programs.

Table 2. Results of model estimation

Variable Estimated parameter
PEN -0.00505***
MIN -0.03130**
STOP -0.06814%**
DEP -0.15267***

DEPXxBI 0.05410%*

MINXMAST -0.02873%*
PENXMACT1 0.00277*
MINXMACT2 0.01515**

STOPXMACTS3 -0.03586*
DEPXMACT4 -0.04655**

No. of observations: 2004, LL(B): -1875.7492, LL(C): -2181.6985, 2*( LL(B) — LL(C)): 611.89

*p<0.1, ** p<0.05, *** p<0.001

PEN: Amount of monetary fine / 10,000 IRR
MIN: Number of demerit points

STOP: Days of car impoundment

DEP: Months of social deprivation

BI: 1 for the drivers whose beliefs scores < 2 and BI: 0, otherwise

MAST: 1 for the drivers whose attitudes scores towards speeding > 2 and MAST: 0, otherwise
MACT1: 1 for the drivers whose attitudes scores towards crashes <= 3 and MACT1: 0, otherwise
MACT2: 1 for the drivers whose attitudes scores towards crashes <= 2 and MACT2: 0, otherwise
MACTS3: 1 for the drivers whose attitudes scores towards crashes > 2 and MACT3: 0, otherwise
MACT4: 1 for the drivers whose attitudes scores towards crashes < 2 and MACT2: 0, otherwise
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1. Introduction

Excessive speed has been found as a risk factor that
increases both frequency and severity of road crashes.
Despite tremendous progress in safer vehicles and road
design in the last two decades, speed still tends to
contribute to a major proportion of severe road crashes.
Interventions adopted to enhance drivers’ compliance
with speed limits have been focused on drivers (e.g.,
knowledge campaigns), road design (e.g., self-explaining
roads), and in-vehicle systems (e.g., intelligent speed
adaptation). However, motives of drivers to commit
speed violation are often strong, and speeding tends to be
among the most prevalent driving violations, particularly
among the younger drivers. For instance, analysis of
traffic counter data from 2016 to 2018 showed that the
average rate of speed violation on rural roads in Iran has
been around 10.2 percent. Moreover, it has been
estimated that on average, one percent reduction in the
rate of speed violation would decrease frequency of road
crashes by around 3.3 percent.

For all groups of drivers, stricter penalties have been
shown to strengthen deterrence against traffic offences.
With the aim of enhancing the deterrence effect, a range
of different penalty systems (including monetary fines,
temporary or permanent driving license suspension,
confiscation of wvehicle, demerit points, mandatory
participation in a rehabilitation programs, prison sentence
and community service) have been suggested and
executed to impose stronger sanctions against violating
drivers. Each system might impose positive effects on
road safety, although the literature lacks comprehensive
studies that examine effects for all mechanisms. For
instance, a relatively recent meta-analysis found that
increase in fixed penalties is associated with a small
reduction in fatal accidents, although the effect varies
between studies from less than 1% to 12%.

In Iran, non-compliance with the speed limit has the
potential for non-monetary fines as well as monetary. The
non-monetary mechanisms include demerit point and car
impoundment. According to the law, the penalty for
speed violation is 600,000IRR if the driver is detected to
exceed the speed limits by up to 30 km/h above the speed
limit. A higher penalty of 2,000,000IRR, however, is
applied in the case the violation is more than 30km/h
above the speed limit. In addition, driving 30 to 50 km/h
above the speed limit would incur five points on the
license. The driver will receive 10 points on the license in
case of driving more than 50km/h over the limit. In case
of reaching 30 points, the license will be suspended for
three months. Moreover, if a driver is caught committing
one of the most dangerous driving offenses defined by the
law, while speeding 50 km/h or more over the speed limit,

the driver's car will be impounded for 72 hours.

Attitudes and beliefs as the interpretations of the
world around us are formed based on previous
experience, familiarity, knowledge, etc. Beliefs have
been defined as convictions about phenomena or objects
that are believed to be true regardless of actual truth. It is
believed that beliefs are the building blocks of attitudes,
which have been defined as relatively enduring
organization of beliefs about an object or situation
predisposing one to respond in some preferential manner.
According to the theory of planned behavior (TPB) a
behavior is formed by a person’s beliefs about the
probable consequences of the practiced behavior
(behavioral beliefs), beliefs about the expectations of
other people (normative beliefs) and person’s beliefs in
regard to the presence of factors that may enable or
obstruct the behavior (control beliefs). Behavioral
beliefs, normative beliefs and control beliefs have been
shown to trigger attitudes, social norms, and perceived
behavioral control.

The role of beliefs and attitudes in driving violations
have been investigated but the literature lacks evidence
that beliefs and attitudes impact deterrence effects of
speeding penalties. On the other hand, policy makers tend
to adopt new forms of penalties for which the deterrence
effect is unknown. Therefore, this study aimed to
investigate the role of beliefs and attitudes on deterrence
effects of penalty systems in a sample of university
students in Iran.

2. Questionnaire design

The questionnaire had four main parts. The first part was
a stated preference survey to investigate the drivers’
choice of speeding penalties. This part was included a set
of predefined scenarios of speeding penalties and levels.
For each question the choice set encompassed a
combination of different speeding penalties and levels.
Table 1 shows penalty mechanism (attribute) and levels
used in questionnaire. Design of scenarios was carried out
using the choice experiment method (CEM), with regards
to balanced and orthogonal design considerations. Each
respondent was given four scenarios, each of which
encompassed three choices made up of combinations of
different penalties and levels.

Table 1. Attributes, units and levels used in the scenarios

Attribute Unit Level
Monetary fine IRRx10* 50, 140, 230, 300
Demerit point Number 5, 10, 20, 25

Car impoundment Day 3,6,9,12
Social deprivation Month 1,3,57

The second part of the questionnaire was designed to
collect social and economic data about the respondents
(including age, gender, and year of getting the driver
license, car ownership status and number of weekly hours
driving). In the third part, drivers’ attitudes towards road
crashes (e.g., respecting the speed limits in the built-up
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Table 1. Results of base line experiments

Abutment shape | Fri | Fr2 | Fra | Fra

Vertical-wall 3146 |54 |79

Wing-wall 20129 (42|65

Different arrangements decrease the base point scour
variously as compared with the baseline tests in three
categories of assessment experiment. However, edge
failure occurred in the 2™ series of the experiments.
Generally, the average percent of maximum scour
reduction in the 1%, 2" and 3 class of assessment
experiment were 51.3%, 57.3%, and 87.5%, respectively,
demonstrating that combination of SLC elements and
riprap can reduce the maximum scour depth more
noticeably. Besides edge failure was controlled in the
latter category.

4. Conclusion
Based on the experimental analysis the fallowing
conclusions are drawn:

The average of maximum scour depth at vertical-wall
abutment is 28% deeper than that of wing-wall abutment.
1. Placement of riprap reduced the abutment nose scour

up to 60% and 70% at wing-wall and vertical-wall

abutments, respectively.

2. Installation of SLC elements decreased the abutment
nose scour up to 86% and 100% at vertical-wall and
wing-wall abutments, respectively. Edge failure was,
however, witnessed in this category of the
experiments.

3. The best results were obtained when the combination
of SLC elements and pebbles were installed. In this
case, the maximum scour depth decreased up to 97%
and 100% in vertical-wall and wing-wall abutments,
respectively. Besides, edge failure was also
controlled.
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1. Introduction

The failure of many bridges is caused by the scour around
their abutments and piers during floods. This reveals the
need for studies on scour prediction and bridge protection
methods. There are two methods to protect bridges
against scour, namely flow altering and bed armoring
countermeasures. In armoring countermeasures, which
are the main focus of this study, a rigid barrier, made of
heavy pieces that could not be easily transported by the
flow, is installed against the abutment or pier, such as
placing large sizes of well graded rocks (WGR), gabion,
rectangular concrete blocks (RBC) and geo-bags, the
effects of which have been extensively studied by various
researchers. The results of such experiments are generally
based on determining the geometric properties such as
size of the pieces, armoring coverage, and thickness. In
bridges located on plain area with high capacity rivers,
both rocks and RCB are subjected to local shear stress,
which requires large sizes of materials for their stability.
Therefore, engineers are interested in applying new
materials that are both stable and economical, especially
when rocks of appropriate size are not available near the
construction site. One of the concrete blocks which has
been used in marine structures in recent years is the Six
Legged Concrete (SLC) elements. SLC elements can be
placed in different densities and provide interlocking and
self-stabilizing which can be considered as a superiority
for scour countermeasure purposes. A few studies have
been conducted on the SLC elements. These elements are
recommended to control the erosion of riverbank toe.
Another study on the effect of SLC elements placement
density on abutment scour was also conducted by in
2016. The main objectives of this study are: defining the
effect of SLC element and pebbles placement on scour
reduction, individually and in combination with each
other, around wing-wall and vertical-wall abutment. SLC
element failure at bridge abutment is also discussed.

2. Materials and Methods

In order to assess the performance of the SLC elements
as a bridge abutment scour countermeasure, and pebbles,
some experiments in a glassed wall flume of 9 m length,
1 m width, 0.6 m depth and a 0.0003 floor slope were
done. Uniform sand materials with Dsp=0.65 mm (where
Dso is the median size) were leveled in a sedimentary box.
The flow depth within the flume was kept constant equal
to 12 cm in all tests. Four different flow conditions were
produced with four different Froude numbers. All

experiments were carried out under clear water
conditions. The critical velocity was measured in initial
tests before installation of the abutment. Experimental
results were also compared with some available relations
in the literature.

Two types of vertical-wall and wing-wall abutments
were examined. In the absence of SLC elements, 12-
hours duration experiments were carried out in four
selected Froude numbers. During the experiment, the
scour depths at specific time intervals were recorded. A
constant value for the scour depth was reached after about
100 minutes. To be on a safe side, we resolved to run
experiments for 4 hours (240 minutes).

3. Results and Discussion

Baseline experiments were carried out by installing
abutment in absence of SLC elements and pebbles. The
experiments completed, the bed topography data were
measured in 3x3 cm mesh by a laser distance meter. On
the basis of topography variations, the mesh was selected
denser in desired locations, for example at the abutment
toe. Results showed that the scour depth at the upstream
of the abutment nose is deeper than that in other locations.
Therefore, the scour depth at the abutment nose was
considered as a basepoint to be compared between
different alternatives.

Three categories of assuagement experiment were
designed to investigate the effect of placement depth and
density of the SLC elements and pebble installation on
scour reduction around the abutments. In the 1%, 2" and
3 classes, installation of riprap (with Dsp=2.3 mm), SLC
elements (with 1/12 scale of the prototype), and a
combination of them were considered respectively. Two
densities, namely open and dense were used to assess the
influence of the SLC elements density on controlling
scour around the abutments. The denser the elements, the
higher the stability, and the greater the area they could
cover. Likewise, the number of elements needed for the
unit of area increased as well. At the end of each
experiment, in order to record the topography data, in
places where the elements were placed on the bed, they
were gently removed from the bed surface, so that the bed
formation was not disassembled nor changed. In
arrangements where elements were placed under the bed
or buried under the sediments, they were kept intact in
order to prevent disassembly of the topography of the
bed. The pebbles were also kept intact to record the
topography.

Table 1 presents the results of base line experiments.
The table shows that the scour  depths, located at the
vertical-wall abutment nose is deeper compared to the
wing-wall abutment.
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2.4. Rapid chloride migration test. Rapid chloride
migration tests was carried out according to AASHTO TP
64-03 and NT-Build 492 after 56 days of moist curing. As
the percentage of recycled aggregate increases, rapid
chloride migration index increases as well. However, the
specimens containing coarse recycled aggregate showed
better results in comparison to the specimens containing
only fine recycled aggregate and the mixtures containing
a mixture of coarse and fine aggregate. Increase in
electrical resistivity is accompanied by reduction in rapid
chloride migration index and this point shows that the
results of these sections are compatible.

3. Conclusion

The study investigated the effect of natural zeolite and

recycled aggregate on mechanical and durability

properties of concrete. To evaluate mechanical properties,

compressive and tensile strength were done and to

evaluate durability aspects, rapid chloride migration test

and electrical resistivity test were carried out.

= Incorporation of NZ in mixture design of the
specimens without recycled aggregate caused 30%
increase in compressive and tensile strength in
addition to 80% increase in electrical resistivity after
28 days of moist curing. Additionally, NZ could
reduce rapid chloride migration index by 80%.

= Using recycled aggregate caused a decline in
compressive strength. To be more accurate, replacing
fine aggregate by recycled aggregate, replacing coarse
aggregate by recycled aggregate, and replacing a
mixture of fine and coarse aggregate by recycled
aggregate caused 38%, 15%, and 18% reduction in
compressive strength in comparison to the reference
mixture, respectively.

= Replacing 15% and 30% of fine and coarse aggregate
separately caused 15% increase tensile strength after
28 days of moist curing. Simultaneous use of fine and
coarse aggregate reduced tensile strength by 6%.

= Replacing 15% of total aggregate weight with
recycled aggregate and replacing 10% of cement
weight with NZ is recommended as the optimum
replacing percentage to reach sustainable construction
in construction industry.
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1. Introduction

Concrete as a building materials is now being widely used
worldwide. However, concrete industry is notorious for
its adverse effects on the environment. Construction waste
from demolition of dilapidated buildings produces major
part of waste materials in the world. For example, more
than 300 million tons of construction waste is generated
annually only in the United States. Concrete is one of the
building materials that can be recycled by paying small
fortunes. This material might be able to have the best
quality and closest properties to raw materials by the least
interference. In this regard, extensive measures have been
taken in European countries. Various studies have shown
that aggregates from concrete crushing have more water
absorption, less bulk modulus, lower specific gravity,
more corrosion, more shrinkage and creep, less
compressive, tensile and flexural strength, lower modulus
of elasticity and similar frost resistance in comparison
with natural aggregates.

In China more than 200 million tons of cement are
produced annually and up to 20% of this amount can be
replaced by natural zeolite. Currently, the highest
consumption of zeolite in China is in the cement industry.
Moreover, according to the Ruski Research Institute, the
largest future market for zeolite will be its use as
pozzolans instead of part or all of Portland cement used in
concrete which is reported to have desirable properties in
improving the mechanical properties of concrete.

The aim of this study was to investigate the effect of
simultaneous use of zeolite and recycled aggregates as a
percentage replacement of required aggregates on the
mechanical properties and durability of concrete.
Mechanical properties have been studied by conducting
compressive strength and tensile strength tests. Moreover,
to evaluate durability aspects, rapid chloride penetration
tests were conducted.

According to previous studies, the optimum replacing
percentage of cement weight by zeolite in concrete is 10%
and for concretes which are made by recycled aggregate
up to 30% of cement weight can be replaced by natural
zeolite to acquire the minimum reduction in strength and
durability compared to ordinary concrete. In this study,
the simultaneous effect of replacing a proportion of
cement weight with zeolite and replacing a part of natural
aggregates by recycled aggregates with for preparing of
eco-friendly concrete with desirable mechanical and
durability properties were been investigated.

2. Experimental program

For this laboratory research study, fourteen mixing
schemes with different replacing percentages of recycled
aggregate and zeolite were used. The crushed coarse
aggregate which was used in this experiment had a
maximum dimension of 19 mm and a density of 2700
kg/m3. Moreover, the density of fine aggregate was fine
aggregate with 2467 kg/md. The recycled fine and coarse
aggregates were obtained from waste concrete and were
broken manually. The superplasticizer (superplasticizer)
used in this study was poly-carboxylate-based, used to
reach intended workability. The water used in these
experiments was tap water. The cement used in this
research is ordinary Portland cement type 2 according to
ASTM C150-11 standard.

2.1. Compressive strength. Compressive strength test was
done according to ASTM C39-11 after 7, 28, and 56 days
of moaist curing. In the specimens with recycled aggregate
the major trend was reduction in compressive strength by
increasing the percentage of recycled aggregate.
Existence of cement mortar on recycled aggregate and
deteriorated mechanical features in recycled aggregate
were the main reasons of reduction in compressive
strength.

In NZ-incorporated mixtures, the major trend was a
significant increase in compressive strength after longer
periods of moist curing. Interestingly, pozzolanic reaction
of NZ could compensate the strength loss which was
caused by replacing natural aggregate with recycled
aggregate.

2.2. Tensile strength. In this research, tensile strength test
was carried out according to ASTM C496-11 after 7, 28,
56 days of moist curing, The results show that when up to
40% of coarse aggregate was replaced by recycled
aggregate, when up to 15% of fine aggregate was replaced
by recycled aggregate, and when up to 6% of coarse and
fine aggregate was replaced by recycled aggregate,
incorporating NZ in mixture design resulted in higher
compressive strength than the reference mixture after 28
days of moist curing.

2.3. Electrical resistivity. Electrical resistivity test was
conducted on cylindrical specimens having 10 cm
diameter and 20 cm height after 7, 28, and 56 days of
moist curing according to AASHTO T358-15. The
outcomes show that electrical resistivity reduces when the
percentage of recycled aggregate in the mixture increases.
To be more accurate, replacing up to 25% of coarse
aggregate by recycle aggregate and replacing up to 30%
of fine aggregate by recycled aggregate caused 22%
reduction in compressive strength. However, replacing
10% of cement weight with NZ increased these figures by
64% and 106% after 28 days of moist curing.
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is an expected linear relationship between discharge and
water head in linear proportional s for all values of p (weir
height). Figure 4 shows variations of discharge coefficient
against changes in the water depth on the upstream side.
Figure 4 also shows that when the passed flow was low in
all weirs with increasing of crest elevation relative to the
channel bottom, the discharge coefficient decreases, but
with increasing discharge flow, the changes of discharge
coefficient caused by the increasing the height of weir,
decreases.

H

Figure 3. The relationship between discharge and head in
inverted triangular weirs
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-
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Figure 4. Variation of laboratory discharge coefficient
relative to H/(H+P)

Based on this, it can be expected that in all types of
proportional weirs, due to the geometry of the weir section
on the crest, the changes in the flow rate due to changes in
water depth in the main channel are significantly less than
conventional weirs.

The hydraulic sensitivity of the tested overflows shows
their performance well. Figure 5 shows the results of the
calculations.

14 —=—  Chimney weir

13 Triangular weir

Inverted triangular

H (m)

Figure 5. Hydraulic sensitivity to water head

As Figure 9 shows, since the hydraulic sensitivity in a
linear proportional weirs is equal to one, the hydraulic
sensitivity of inverted triangular weirs and chimney weirs is
approximately approaching to one, which confirms the basic
assumption of a linear proportional weir design.

4. Conclusion

The results show that theoretical sensitivity in linear
proportional weirs is equal to one. The more the values of
the sensitivity of the studied weir are close to the theoretical
values, the better the weir will be. In order to estimate the
laboratory sensitivity of the above weirs, the derived
relationship between the discharge and head of each weirs
was used. The results showed that among linear
proportional weirs, inverse triangular weir with a linear
relationship has better and more accurate hydraulic
performance.
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1. Introduction

Lateral intake refers to structures in which the intake
operation is performed using a lateral weir overflow.
Accurate measurement of flow discharge in open channel
and water and sewage transmission networks is of special
importance. So far, various types of structures, such as
weirs, flumes, and sliding valves have been proposed for
measuring flow discharge. Weirs are simple, multipurpose
and efficient hydraulic structures used to measure flow rates
and water level control in waterways. Among the different
types of these structures, proportional weirs that have a
special relationship between flow and head of water are
well-known due to their application in various engineering
fields such as irrigation and drainage, environment,
hydraulics and chemistry. Proportional spillway design is
based on the desired relationship between discharge and
hydraulic head. Based on the relationship between discharge
and hydraulic head, proportional weirs are classified into
three types, namely linear proportional, quadratic or
quadratic and logarithmic proportional weirs. Different
types of proportional weirs have been studied by different
researchers in order to develop equations by numerical and
experimental methods. These studies have been performed
to evaluate the geometric shape of the proportional weirs to
the lowest sensitivity to the upstream water depth and the
lowest error in the calculation of the discharge. The
proportional weirs are a group of sharp edge weirs that are
highly accurate due to low sensitivity to upstream depth
variations. Linear proportional weirs are those that the
relationship between their discharge and head is linear.

In this study, based on theoretical fundamentals of
proportional weirs, three proportional linear weirs with
linear, triangular and reverse triangular, and two reverse
triangles and three series of rectangular weirs were designed
and tested in rectangular flume equipped with a side channel
in hydraulic lab.

2. Material and Methods

To reach the objectives of this study, which included the
laboratory study of proportional weirs in the lateral intake
and the determination of effective parameters on the
discharge coefficient, a laboratory set was designed and
then several experiments on models designed weirs were
performed. In order to organize the experiments in terms of
their number and variety, first, the factors involved in

determining the discharge coefficient were identified using
dimensional analysis and then dimensionless equations
were determined and experiments were planned.

According to Buckingham IT theory, given the existence
of eight variables and three dimensions, five dimensionless
factors were determined and following equation was
obtained to estimate the discharge coefficient:

Co=f (522 Ry W,.F;)

P'P'P

In this equation, Rn represents the Reynolds number, Wn
the Weber number, and Fr the Froude number. Since the
channel width is a fixed value and not a design parameter,
the dimensionless variable B/P is less important than the L/P
dimensionless variable. It should be noted that L or in other
words the length of the weir is one of the design parameters
of the weirs. As a result, the variables H/(H+P) and L/(L+P)
were determined as dimensionless variables affecting the
discharge coefficient, and the experiments were planned to
determine the laboratory discharge coefficients against
changes in each of these parameters. Figure 1 shows a
schematic view of the laboratory arrangement and Figure 2
shows the sections of the proportional weirs under study.
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Schematic view of a laboratory flume

16 cm

Figure 2. Sections of some of the proportional studied weirs

3. Results and Discussion

In order to investigate the possibility of a linear relationship
between discharge and water head in linear proportional
weirs for all experiments, laboratory discharge was plotted
against the measured water heads. In Figure 3, a diagram of
three weirs is given as an example. Figure 3 shows that there
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