Paper ID: 1
Exploring the factors affecting accidents severity on Expressways of
Baghdad city by using BLR Model
Hasan Hamodi Joni, Mustafa Husham Jasim
Abstract. Traffic accidents have been increasing rapidly throughout the country, as many traffic
accidents are recorded every day, and this is due to the failure of drivers to adhere to safety and
security provisions while driving, especially since most of Baghdad's roads need frequent
maintenance and suffer from a shortage from traffic signs. Moreover, studies focusing on Traffic
engineering and providing solutions to authorities are very few. This study is the first of two
important highways that drivers frequently use on the Al-Karkh side, namely (Salah Al-Din street
and Baghdad International Airport street) Expressways. Therefore, data were collected 113 forms
from traffic officer, which were divided into accidents (fatal, injury, and property damage only).
After analysis by using Binary Logistic Regression (BLR) Model, three factors are inextricably
connected to the severity of accidents on Salah Al-Din Street (Expressway) (Cause of an accident
like (loss of control, alcohol, close-following, lane changing (path of driving)), Day, Speed). Also,
and four variables on Baghdad International Airport Street (Expressway) (Tire condition (explosion
of a tire) and loss of control, Day, Vehicle type, Speed) resulting from the Binary Logistic
Regression Model.
Keyword: Crash severity; Binary Logistic Regression Model; Salah Al-Din street (Expressway);
Baghdad International Airport street (Expressway).

Paper ID: 8
The Transfer Phenomena of Air Pollutants Emitted from Power Station and
Generators in Nasiriyah City and the Effect of Meteorological Parameters
on its Dispersion by Using Fixed Box Model
Ahmed Alaa Hussein, Zahraa S. Mahdi, Nagam Obaid Kariem
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Abstract. The study aims to use the fixed box model to calculate the spread of pollutants (CO2,
SO2, NOX, particulate) resulting from the burning of fuel used to produce electrical energy in the
Nasiriyah city and to know the way they spread in the city through being affected by the wind speed
and compare the results calculated from the model with the results measured by the lancom4 device.
The results showed that the main pollutants for the air in Nasiriyah was emitted from burning the
fuel used for the production of electric power, and the results showed that the concentration of
pollutants (CO2, SO2, NOX) was much higher inside the city when compared with the upstream
direction of the winds due to its increase with the movement of winds and its entry into the city.
Through the application of the fixed box model and when comparing the calculated results through
the model with the results measured by the lancom4 device, the error rate was (4 %, 2%, 2%, 5%)
for pollutants (CO2, SO2, NOX, particulate) respectively, it was also observed that the highest
emission rate of pollutants was result from using heavy fuel (fuel oil) and the lowest emission was
from light oil (Dry gas). We noted the spread of pollutants and dilution in the atmosphere increases
with the increase in wind speed, excluding for particles mater.
Keyword: Air pollution, Fixed Box Model, Wind speed, Nasiriyah City, Iraq.

Paper ID: 31
Residual post fire strength of non-prismatic perforated beams
Bashar F. Abdulkareem, Amer F. Izzet
Abstract. The main aim of this study is to assess the performance and residual strength of post-fire
non-prismatic reinforced concrete beams (NPRC) with and without openings. To do this, nine
beams were cast and divided into three major groupings. These groups were classified based on the
degrees of heating exposure temperature chosen (ambient, 400, and 700°C), with each group
containing three non-prismatic beams (solid, 8 trapezoidal openings, and 8 circular openings).
Experimentally, given the same beam geometry, increasing burning temperature caused degradation
in NPRC beams, which was reflected in increased mid-span deflection throughout the fire exposure
period and also residual deflection after cooling. But on the other hand, the issue with existing
openings was exacerbated. The burned NPRC beams were then gradually cooled down by leaving
them at ambient temperature in the laboratory, and the beams were loaded until failure to examine
the effect of burning temperature degree on the residual ultimate load-carrying capacity of each
beam by comparing them to unburned reference beams. It was found, increasing the exposure
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temperature leads to a reduction in ultimate strength about (5.7 and 10.84%) for solid NPRC beams
exposed to 400 and 700oC, respectively related to unburned one, (21.13 -32.8) % for NPRC beams
with eight trapezoidal openings, and (10.5 -12.8) % for those having 8 circular openings. At higher
loading stage the longitudinal compressive strain of Group ambient in mid-span of solid beams
reach 2700 με, while the others with openings exhibit divergent strain higher than that, it’s about
3300 με meanwhile, the lower chord main reinforcements have been pass beyond yielding stress.
Exposure to high temperatures reduces rafters' stiffness causing a reduction in load carrying
capacity, companion with premature failure consequently reduce the strain at the ultimate stage.
Keyword:compressive strain, reinforced concrete rafter; opening's configuration; burning
temperature, reinforcement bar strain

Paper ID: 33
Climate change prediction using artificial neural network
Zahraa Maamoon Mohammed Amin, Assistant Prof. Seroor Atalah Khaleefa Ali
Abstract. In this study the neural network model was used to predict climate change in the future.
The results demonstrate the average air temperature and evaporation both increased, while the wind
speed was decreasing. Rising temperatures are the cause of a few increases in potential
evapotranspiration. Previous research has found that (ANN) models are more aware and rational
when predicting future changes.
Keyword: climate change, Temperature, wind speed, evaporation, artificial neural network

Paper ID: 34
Applying a Python script to predict the geotechnical properties of the
Nasiriyah soil
Haneen Mohammed Ali, Ressol R Shakir
Abstract. Soil is a natural material that suffers from intrinsic spatial variability resulting from
natural factors and their influence on the soil. It became controversial and debated how to estimate
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the characteristic value of soils to obtain a reliable geotechnical design with low cost and less effort.
Usually, foundations are not built on the same site as the screening; investigations are carried out to
excavate a little at essential sites. In this paper (423), test wells were collected in the study area to
be obtained and tabulated in Excel. The kriging statistics is applied using a python script to predict
the values of geotechnical site properties and reliability of the method in estimating spatially
varying soil properties values based on measurement data and prior knowledge. The program
implements probabilistic kriging statistics and predicts the desired value by entering the coordinates
of the locations whose properties you want to know and based on the previously prepared Excel file
of known points, coordinates, and property values. The program will be used in two soil sites in the
city of Nasiriyah to predict its properties. These points were selected from the examination of soil
investigation reports to determine the reliability and accuracy of the program in predicting values.
To get more reliable probability values using the kriging method and python scripts. A huge
database of prepared and analyzed engineering soil properties has been created based on field
investigation reports for projects in Nasiriyah
Keyword: python script; kriging statistics; Reliability; Characteristic values; Nasiriyah city.

Paper ID: 39
Synthesis of Bis(8-Hydroxiquinolin)
Spectroscopic Characteristics

Zinc

Complexes

and

Their

Atheer A Mahmood, Kaiss R Ibraheem, Oday A Hammadi
Abstract. In this work, the zinc and 8-hydroxyquinoline complexes were synthesized in two
different basic media. The spectroscopic characteristics of these complexes were studied in the
ultraviolet, visible and infrared regions. The effects of existence of ammonia in the solvent on the
spectroscopic characteristics were introduced. The complexes show variety peak of wavelengths
from 250-450 nm in an ultraviolet absorption without ammonia while they show intense absorption
bands at 389 nm with ammonia. Also, the yield was found to increase from 68.28 to 78.29% in
presence of ammonia. The Fourier-transform infrared spectroscopy confirms the bonding of metal
ions to the ligand as some characteristic vibrational peaks were observed. The elemental analysis of
the synthesized samples was introduced throughout gas chromatography and mass spectrometry
techniques GC-Mass and the complexes which were prepared reasonably pure and stoichiometric..
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Paper ID: 47
Flow Disturbing to Enhance Heat Transfer Inside a Duct: an Experimental
Study
Z.J. Ibadi, H. A. N. Diabil
Abstract. In the present experimental work, the effect of air circulation on increasing heat transfer
rates within the duct was studied. Three air circulation speeds are implemented: 2400, 1800, and
1200 rpm. In addition, the effect of the distance between the heat source and the location of the
circulating fan on heat transfer rates was investigated using three different distances: 20, 40, and 60
cm. The Exhaust fan, placed at the outlet of the duct, changed its speed to three values: 2850, 2140,
and 1425 revolutions per minute. The Reynolds range ranged from 65,000 to 175,000. The results
showed that the best thermal performance is achieved when the exhaust fan speed, air circulation
speed, and the distance between the heat source are 1425 rpm, 2400 rpm, and 60 cm, respectively.
Keyword: Heat transfer , Air duct , Air circulation , Reynold number, Nusselt number , friction
factor.

Paper ID: 51
Detection of Cracks in Clay Soil Using Quasi-3D Electrical Resistivity
Tomography Method: Numerical and Experimental Study
Asem A Hassan
Abstract. Soil cracks affect the geotechnical characteristics of clay soils frequently used in
engineered earth structures. In this work, numerical simulation and laboratory tests using WennerSchlumberger array of Electrical Resistivity Tomography (ERT) method are adopted to detect soil
cracks in compacted clay soil. 3D numerical simulation showed that air-filled cracks have an
anomalous high resistivity signature that can be differentiated from the background due to the high
resistivity contrast between cracks and the surrounding soil. Depth, geometry, and extension of the
simulated cracks are reasonably indicated. At the laboratory scale, quasi-3D ERT experiment was
conducted. The results showed that soil resistivity is significantly affected by an artificially
introduced crack as the crack forms a barrier that disturbs the flow of electricity in the soil.
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Similarly, depth, geometry, and extension of the crack are detected. Both numerical and
experimental findings demonstrated that ERT method can effectively be used to identify cracking in
clay soils. It is suggested that ERT, as a non invasive method, can be adopted with other traditional
geotechnical methods for detecting cracks in clay soils.
Keyword: Cracks; Clay Soil; Quasi-3D ERT.

Paper ID: 52
Effect of resilient modulus on permanent deformations using VESYS 5W
program
Z.J. Ibadi, H. A. N. Diabi
Abstract. Due to high temperatures and increased traffic loads, most of Iraq's streets suffer from
permanent distortion problems, especially in streets where there are checkpoints, therefore, there are
needs for reports and researches specialized in improving the pavement layers and increasing their
resistance to temperatures and high traffic loads to reduce the rut depth. In this research, the VESYS
5W program was used to find a potential value for rut depth, where ordinary asphalt mixes and
improved asphalt mixes were used using SBS polymer at 4% by weight of asphalt were it is
evaluated according to different properties of these mixture and the resilient modulus one of these
properties for it is importance. The results showed that when the value of the resilient modulus
increases, the rut depth decreases, as the rut depth was reduced by 42.5% for the surface layer and
73% for the base layer

Paper ID: 56
Relate building information modeling to quality management according to
the different quality management phases
Asser Elsheikh, Shaimaa Ghanim Hakim Alamedy
Abstract. Buildings are becoming larger and more complex in today's world. As a result, the old
method of personally inspecting a building's design is no longer efficient, as it is time-consuming
and labor-intensive. Establishing and automating systems for inspecting building quality is
becoming increasingly crucial. Building Information modeling (BIM) enables for quick decisionmaking and evaluation by automatically verifying if buildings meet standards. In this case. Real-
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time quality control and early fault detection are still the most effective methods for decreasing
project schedule and expense overrun in the construction process. Current quality control methods
on construction sites are inefficient and time-consuming since they only offer data at specified
locations and times to reflect the work in progress, limiting a quality manager's ability to quickly
identify and handle faults. The goal of this research is to show how important BIM is in quality
management in terms of its many phases. (inspection, control, and quality assurance).
Keyword: BIM, quality management, quality management phases.

Paper ID: 62
PROPERTIES MEASUREMENT AND APPLICATIONS OF SOME
GEOPOLYMERS IN DRY AND WET SAND
Emad Hassan Abdulla Albakaa , Mohammed Kadhem Fakhraldin
Abstract. The interest in reducing carbon emissions due to the large number of industrial wastes
led to the civil engineering sector’s interest in using these products for easy access and for their
unique advantages in improving raw materials after mixing them and determining their optimal use
ratios. Through experiments and continuous studies, three types of geopolymers were used for this
study based on poor sandy soil and mixing it in certain proportions with geopolymers, recording
and analyzing the results and using it in the practical experiment by using a special model to shed
the loads on a square footing and drawing the load - settelment curve that showed the improvement
of the sandy soil’s ability to resist shear by increasing the loads and reducing the settelment in the
foundations. the laboratory test proved improvment in the shear strength parameters in sandy soil
after blending with geopolymers.
Keyword: Foundation, square footing, Geopolymer, Fly Ash, Settlement, Ultimate bearing
capacity.

Paper ID: 77
Alkali-Silica. Reaction Of Foamed. Concrete Containing. Waste Glass As
Aggregate
Nawal B Massekh, Dr. Ameer A. Hillal
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Abstract. This research focused on examining Alkali-Silica.Reaction (ASR) of foamed concrete
mixes containing1different1types of1crushed waste glass (CWG) with different chemical
compositions. The reactivity was determined in sodium hydroxide solution by adopting mortar bar
test. Four types of waste glass with different particle sizes and different percentages content were
used. From the test results of recorded expansion of these mixes, it was noticed that the coarse glass
resulted in more expansion than that of fine glass. Lead-silicate1glass (CR) exhibits the maximum
expansion followed by1soda-lime1glass (SL) and boro-silicate glass (BS), while less expansion was
recorded in mixes with green glass (GG). As compared to reference mix (FC), it was noted that the
mixes with crushed waste glass (SL), (BS), and (CR) undergo notable expansion, while the
expansion of the mixes with (GG) slightly increased compared to the reference mix (FC).

Paper ID: 82
Numerical investigation of thermal hydraulic performance of printed
circuit heat exchanger of periodic diamond channel shape
Ali M Aljelawy, Amer M Aldabbagh, Falah F Hatem
Abstract. One of the most recently important heat exchanger is the Printed circuit heat exchanger
especially in the nuclear power plant and aerospace applications due to its very compact geometry
and small print foot. This paper presents a 3D numerical investigation on the thermo-hydraulic
performance of PCHE with new non-uniform channel design configuration. The new channel
design is a rectangular cross section with repeated converging diverging sections or periodic
diamond shape. The influence of three design parameters on the heat exchanger performance was
studied and optimized, pitch length (p), length ratio (β) and the converging diverging angle angle
(α). The computational models investigated in this study based on the operating conditions of the
intermediate heat exchanger of very high temperature gas cooled reactor with helium as the working
fluid under operating pressure of 3Mpa and inlet temperature of 800 K. The Reynolds number
varied from 200 to 2000. Different Pitch lengths were used (1.59, 3.18, 6.36, and 12.73) mm, and
different C-D angle (0, 4.5, 6, 7.5, 9, 10.5 and 12) and also different length ratios were used (0.2,
0.25 and 0.333). Three performance parameters were studied the Nusselt number, friction factor and
the overall performance evaluation factor. Results show that the thermal performance enhanced
with decreasing the pitch length and with increasing C-D angle and it was shown that this
enhancement was found only at high Reynolds number above 1400. The best performance obtained
at p=3.18, α=6 and β=0.25 based on the overall evaluation performance.
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Keyword: printed circuit heat exchanger, mini channel fluid flow, heat transfer, Nusselt number,
friction factor

Paper ID: 84
Improving the Efficiency of photovoltaic cells by using the Distilled Water
Immersion Method
Sarah Yahya Hattam, Mahdi Hatf Kadhum Aboaltabooq
Abstract. Photovoltaic panels can convert solar irradiance into (electrical and thermal) energy. The
(PV / T) system was developed, created, and its performance tested in this experimental analysis.
The main objective of this study was to design, manufacture and evaluate the work of the PV/T
system as a thermal collector to enhance heat transfer, by using distilled water as a working fluid
used to cool (PV/T) system. The experiment was performed with flow rate of water from (1 L / min
to 5 L / min) on the PV / T collector channel. A theoretical and practical study was conducted on
the effect of cooling the panels by immersing (PV) from (upper and lower) in a distilled water
parallel flow forced circulation. Numerical result obtained by using Comsol Multiphysics program
have been used as a computational fluid dynamics (CFD). The numerical study was conducted to
determine the optimal depth of immersion of the panel to experiment with it, simulation results
showed that the optimum depth of immersion is (5mm). The experimental results were conducted at
the Technical Engineering College of Najaf with indoor test conditions that were controlled, Tin=20
°C ,h=5mm. The results have been shown that the electrical efficiency of traditional photovolatic
panel without cooling varied between (10.5-11.6)%, while the electrical efficiency of PV/T system
varied between (14.6-14.7)%.
Keyword: photovoltaic cells, mono-crystalline Silicon, Efficiency, Immersion method.

Paper ID: 86
Seismic Behavior of Rc Building Located in Erbil, Iraq and Strengthening
by Using Steel Frame Sections Precast Bolt-Connected Steel-Plate
Reinforced Concrete
S F Sadeq, B R Muhammad, A J Al-Zuheriy
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Abstract. This paper present outside strengthening with precast substructures, is a relatively new
retrofitting approach that has recently attracted the attention of researchers. Outside strengthening
with precast substructure, in contrast to member-level strengthening technologies (e.g., FRP
strengthening, enlarging member section areas, and replacing rebars), is a structure-system
reinforcement method that integrates the substructure and the original structure, improves overall
seismic performance, and changes the deformation mode of the entire structure. The seismic
capability of the exterior strengthening with precast bolt-connected steel-plate reinforced concrete is
critically evaluated in this paper (PBSPC) Case studies are used to demonstrate the working
principles, numerical methodologies, and design approaches. The simulation results were similar
with prior studies, demonstrating that the numerical model was effective. The use of building steel
representations reduces construction time, increases efficiency, and lowers costs. The goal of this
technology is to lower the seismic displacement demand of nonductiles. Current RC structures have
steel frames connecting to the building floors. These frameworks run parallel to the structure of the
building. Ganjan Life City, a building in Erbil, Iraq, is being used as a case study. The ISC 2017
and ASCE 7-10 earthquake codes were used to evaluate the building's seismic performance before
and after the reinforcement. The analysis' findings suggest that the recommended technique is
correct.

Paper ID: 88
Evaluation of Static Pile Load Test Results of Ultimate Bearing Capacity by
interpreting methods
Raghad Adel , Ressol R. Shakir
Abstract. in geotechnical engineering, foundation piles are ideal for deep foundations that cannot
bear higher loads. This architectural expansion places a great deal of responsibility on the engineer
to anticipate the appropriate load for the constructor. Unfortunately, calculations of the pile's
bearing capacity are not accessible. It has always been a source of concern for geotechnical
engineers, as the structure's safety depends on the pile's bearing capacity and gives it a safe value.
These research tests are previously known pile load test data from several locations in Nasseriayh to
determine the ultimate load-carrying capacity using various interpreting methodologies. A database
that was used to test the pile load for three different areas in Nasiriyah, southern Iraq: the Main
Drain River Bridge Project, the Al-Eskan Interchange Project, and the Al-Hawra Hospital, as
determined by analytical methods, as well as evaluating the final loading values resulting from the
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methods used, by ASTM D-1143, American and British Standard Code of Practice BS 800. The
final capacity for the pile bearing is estimated using these approaches, which are depicted in the
form of a graph-based on field data. Chin-Kondner and Brinch Hansen algorithms anticipate the
highest failure load for all piles based on the comparison. On average, Chin–Kondner's ultimate
load is 22% higher than Hansen's maximum load for the 22 pile load tests. Decourt and DeBeer, and
Mazurkiewicz's techniques yielded the closest average failure load. Buttler-Hoy approach yielded
the smallest failure load.

Paper ID: 99
Evaluation of the Application of Value Engineering Technique in Health
Clinics (Salah Al Din Governorate: A Case Study)
Noran Faisal Shareef, Asst. Prof. Dr. Abdul Rahman Adnan Ibrahim
Abstract. Value engineering is a systematic approach to analyzing a project's requirements in order
to fulfill the most important functionalities for the least amount of money. This study will employ a
questionnaire to determine the importance of value engineering, application of value engineering,
and influence of the causes that lead to a shortage of value on health clinics projects in Iraq's Salah
al-Din Governorate, by the administration of a questionnaire pertaining to these three sections (71)
Surveys were sent out, and the data was analyzed with the SPSS program. Analyzing the findings, it
was discovered that the value engineering technique has a high level of importance, because the
relative relevance index(RII = 71%) is higher than the neutral value(RII = 60%) At a degree of
freedom of 70, the tabular t-value is(1.994), and the calculated t-value (4.616) is bigger than the tvalue (1.994). The results of the survey also revealed a low level of application of the value
engineering, with a relative importance index of (RII(=)56%), and a significant influence of the
causes that lead to a shortage of value, with a relative significance index of (RII = 73%).
Keyword: Value Engineering; Questionnaire; importance; application; causes; and analyzing.

Paper ID: 102
Modeling of Crack Propagation in Flexible Pavement using X-FEM
Method
Z A Alkaissi
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Abstract. A research aim was to achieve a finite element model for predictive pavement cracking
implementing ABAQUS software ver.6.12.1. A simulation model for pavement structure was
implemented to analyze the propagation of cracks within flexible pavement. The X-FEM method
adopted in this research based on the functions of interpolation that can characterize the
displacements near the crack zone, initial crack was defined at the bottom of asphalt layer. The
estimated results illustrated that X-FEM was efficient for the simulation of cracks in pavement
structures without the need for re meshing during crack propagation evolution process. Finally,
inclusive simulation results probed the considerable effect for improvement of bonding layers to
enhance the service life of pavement in terms of decreasing the rate of crack propagation. The crack
was propagated upwards from depth end of asphalt layer to pavement surface and deviated from
center of applied pressure with an inclination of almost 300 in the third upper zone of asphalt layer
while the pre-crack point was always located in the bottom of asphalt layer in pavement model
because of the different characteristics of their bonding bases. In the crack zone the permanent
deformation was increased gradually from the crack edge along vertical direction of crack spread
due to tensile stresses concentration at the crack zone. The action of horizontal and vertical stresses
affect crack propagation and growth vertically to the direction of higher horizontal tensile stresses,
and along direction of higher compression vertical stresses.
Keyword: Crack propagation; X-FEM; Finite element method; Flexible pavement; Numerical
Simulation.

Paper ID: 105
Improving the Properties of Polyurethane Foam by Adding Urea Powder
Ghazi K. Saeed, Nabhan Abdulkareem Hamdoon, Sattar A. Abass
Abstract. Samples of pure polyurethane (polyol + isocyanate) were prepared as well as other
samples by adding urea powder, and when adding urea powder, the flexibility and cohesion of
polyurethane improved, as well as its thermal conductivity decreased and its density increased, as
well as flame and fire resistance. The best ratio was 5g of urea for each 12cm3 polyurethane
Keyword: polyurethanes, urea, heat resistance.

Paper ID: 110
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Statistical data analysis of the Iraqi airports for a previous decade: An
overview
B R Mohammed, M M Jomaah, R N Zehawi
Abstract. Airports are an essential part of the air transport system. They play a vital role within the
macro environment of transportation and increase the quality of life of their regional economies,
directly participating in wealth creation. The airport sector in Iraq has played a relatively passive
role in marketing and only responds to customer needs when necessary. In the last years, some
airports in Iraq created their marketing departments, allowing them to use pricing tactics and
promotional campaigns to attract new customers and begin market research. Today, the information
and the actual data are crucial to developing new strategies and creating new business plans in Iraq.
The objective of this article was to analyze statistical data collected from various airports in Iraq as
Baghdad International airport, Al-Anbar, Diyala, Al-Najaf, Erbil, and Al-Sulaimania airports from
2010 to 2018. The data collected were on the population of the selected area, the national operations
of the airports, and the aviation system plan. The total aircraft operations of the above airports was
significantly increased from 26,689 in 2010 to 92,188 in 2018. This study was the first attempt to
highlight the conditions of the Iraqi airports. Total airports terminal area passengers was increased
from 1,565,167 in 2010 to 9,364,470 in 2018. Thus, the Iraqi airports attained their ultimate
capacity in 2018. The population of Baghdad was increased 6,907 in 2010 to 8,127 in 2018. It was
concluded that the current airports became congested. Therefore, new airports should be emerged in
Iraq to solve this issue. Therefore, the probability of emerging new airports in the middle region of
Iraq should be considered as viable solution to the problem of the Iraqi airports.
Keyword: airports in Iraq, population, aircraft operation, terminal area passengers, socio
economics.

Paper ID: 112
Synthesis and studied Structural and Morphological Properties of 1Dimensional ZnO-Ag2O-Ag nanowire
Lujain nazeeh yousif , Noor M. Ibrahim, Reham Ihssan Kamel, Muntadher I. Rahmah
Abstract. 1-dimensional zinc oxide (ZnO) - silver oxide (Ag2O) – silver (Ag) nanowire was
prepared using a simple and inexpensive bottom-up chemical method. X-ray diffraction (XRD)
results showed the presence of diffraction peaks of ZnO and Ag2O with hexagonal wurtzite phase
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of ZnO. Energy Dispersive X-ray (EDX) results showed the presence of energy peaks of Zinc (Zn),
Silver (Ag), and Oxygen (O) elements. Filed Emission Scanning Electron Microscopy (FE-SEM)
results showed that the surface morphology is nanowire (1-dimensional structure) with shapes
similar to hedgehog spines and have small nanoscale diameters. The present work represents a
promising step in the preparation of a 1-dimensional nanowire.
Keyword: polyurethanes, urea, heat resistance.

Paper ID: 113
Effect of Laser Process on Microstructure and Fatigue Resistance of Steam
Turbine Blade
Zaman A. Abdulwahab, Sami I. Jafar , Sami A. Ajeel
Abstract The steal turbine blades, operating in steam electricity production plants are subjected to
periodic circular stresses that cause fatigue failure with the passage of time. The chemical
composition so steam turbine blades show that is steel 52 it has a wide range of applications, mostly
in welded construction, All kinds of welded construction, wind turbines, load-lifting equipment,
platform components, cranes, bridge components, and structures. This research aims to study the
microstructure of these turbine blades before and after the occurrence of fatigue, and for the purpose
of improvement the fatigue resistance, the blades were treated with a laser and the amount of
improvement in fatigue resistance was calculated and also the change in the microstructure after
laser treatment was studied. The remelting process applied with this parameter Pulse energy = 8
joules, Pulse width = 4.5 Ms., Pulse frequency = 12 Hz, Laser Average Power = 96 W, Laser peak
power = 1.78 KW. The results show, after remelting process the microstructure of the specimen is
smooth and increase the cyclic of fatigue comparison with specimen without leaser remelting
process. So, the fatigue resistance is increased.
Keyword: Turbine blades, Fatigue failure, remelting process.

Paper ID: 118
Crystal diffraction techniques were used to investigate the structural
properties of some aluminum alloys
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Sukaina Iskandar Yusuf , Mohammed Muhana Meteab, Abdulkader Ahmed Annaz
Abstract Due to the importance of these alloys in the manufacture of aircraft , coatings , radiation
shields , and electronic circuits , the study's objectives include investigating previously unstudied
structural properties of some aluminum alloys , alloy A (Al-Zn-Mg-Ti) and alloy B (Al-Zn-MgMn (were prepared using the casting method, and their structural properties were studied using Xray diffraction (XRD) and scanning electron microscopy (SEM) techniques (granular size and
theoretical density). The results of analyzing the X-ray diffraction data and determining the phases
formed on the two alloys after matching them with the international standard cards (JCPDS)
revealed that it is polycrystalline, with structures (cubic and hexagonal) on alloy A and structures
(cube, hexagonal, and anorthic) on alloy B.
The results revealed that the average grain size estimated by the Debye-Scherer method is less than
that estimated by the Williamson-Hall method, and that the grain size of alloy A is less than that of
alloy B due to the presence of titanium in alloy A's composition, which works to reduce particle
size. The theoretical density of Alloy A and B that was used in X-ray diffraction was calculated .
SEM analysis of the spherical shape of the grains on the surfaces of alloys A and B revealed that the
average grain size on the surface of alloy A is smaller than on the surface of alloy B, which is
consistent with the results of XRD analyses.
Keyword: : X-ray diffraction (XRD) , scanning electron microscopy (SEM) , crystal structure ,
grain size , theoretical density.

Paper ID: 124
Forecasting the Compressibility Parameters of Gypseous Soil using
Artificial Neural Networks
Dunia S. Al-zubaidy, Khalid R. Aljanabi, Zeyad S. M. Khaled
Abstract To ensure safe design of structures against settlement, it is necessary to determine the
compressibility parameters of the underneath soil especially compression and rebound indices. In
this paper, an approach to forecast the compressibility parameters of gypseous soils based on index
parameters was developed using Artificial Neural Networks technique. Two equations were
developed to estimate compression and rebound indices using connecting weights algorithm, in
which good agreements were achieved. The input parameters used were: the depth, gypsum content,
liquid limit, plastic limit, plasticity index, passing sieve No.200, dry unit weight, water content and
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initial void ratio. Two output parameters were determined including compression index and
rebound index. It was found that both models have reliable results.
Keyword: Gypseous soil, Artificial neural networks, Parametric study, Compression index,
Rebound index.

Paper ID: 125
Diazotization-azo coupling reaction of alphnaphthol over silica-sulfaric acid
catalyst
Haneen Majed Saheb, Elham Kadhim Hilal, Kasim Mohammed Hello
Abstract Using agrowaste as a source of recycled materials is a hot topic among experts and
technologists these days. Waste materials can be converted into energy and new products by using
them. As a rice waste, rice husk (RH) is a rich source of pure silica that is recyclable. The pure
silica in RH was sulfonated by agitating and reacting it with diluted sulfuric acid. Various sulfate
concentrations were loaded on silica (5, 10, 15, and 20%), andthe catalyst was designated as
RHASO4. As the sulfate content increased, the specific surface area decreased. TEM analysis
showed different forms of catalyst, including spherical, cylindrical, and fibbered forms. The catalyst
was used for the in-situ generation of nitrose acid to prepare a diazonium salt for aromatic coupling
reactions. Our experiment indicates that azo dyes can be produced at 68 percent over the catalyst at
10 degrees Celsius, while traditional catalysts cannot produce them above 5 degrees Celsius. For the
highest yield of azo dyes, a 20% sulfate loading is optimum. A simple laboratory procedure is
followed to reuse a catalyst without deteriorating its properties.
Keyword: Surface modification; Diazotization; Rice husk ash; Azo dyes; Coupling reaction.

Paper ID: 126
Anger expression amongst Iraqi drivers
Aodai Abdulelah Ismail
Abstract The study examined the four elements of the DAX index on the pattern of Iraqi drivers,
the relationship between these elements with a variety of different variables: age, gender, marital
status, education, type of vehicle, driving practice, residence area, and participation in accidents.
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Elements of the analysis showed that the facts correspond largely with resolving the four issues of
the index DAX.Three offensive gestures covered those elements: verbal. My own physical use of a
car to express frustration and to adapt it. Ride was negatively linked to the three different types of
aggressive expression. This research found that the full expression of anger among the Iraqi
motivation to express adaptive / Mosul was low as a negative, while the low was a positive sign for
the aggressive reactions. This - in general - is associated with some parameters of the driver's
personality, such as: level of education, personal nature, and psychological stability.The minimum
adaptive / constructive expression was for truck or bus type drivers, taxi drivers, young drivers, low
level education, type of rural residence area, and two accidents. On the other hand, the female
group, higher education level, private cars, no accidents, and one hour of driving practice showed
the best adaptation / constructive expression.The adaptive / constructive expression of anger
appears to be directly proportional to the level of education, level of urbanization in the area of
residence, psychological stability, and age.The maximum aggressive reaction among truck or bus
type drivers, taxi drivers, young drivers, low level education, type of rural residence area, and two
accidents. On the other hand, the female group, higher education level, private cars, no accidents,
and one hour of driving practice showed the least aggressive reaction.The aggressive reaction as an
expression of anger appears to be inversely proportional to the level of education, level of
urbanization in the area of residence, psychological stability and age.
Keyword: expression of anger, Iraqi driver, aggressive driving.

Paper ID: 132
The Employment of Endophytic Bacteria for Phytodegradation of Pyridine
Haneen A Kh Karaghool
Abstract Pyridine is considered a heterocyclic aromatic chemical that is poisonous and
carcinogenic to a variety of living species. The use of plant and endophytic- bacteria to improve the
efficiency of pollutants extraction is considered a viable technique since the endophytic bacteria
help in the adaptation of the plant itself in various ecosystems and have significant ecological
importance because they improve the soil fertility and quality. This research aims to stimulate the
pyridine phytodegradation by Phragmites australis plants using the endophytic bacterial strain,
Acinetobacter by inoculation these bacterial cells to the plants to see if it might increase plant
growth and pyridine phytodegradation. In the present study, the system of pyridine
phytodegradation basins with the vertical subsurface flow (VSSF) was adopted, since this system
has better ventilation. In addition, the retention time is several hours due to the penetration of water
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molecules to the layers of packing materials of the basin, which have a relatively high hydraulic
conductivity. After conducting the experiments, samples were collected and tests were done to find
out the optimum conditions. The results were recorded as 40 plants of P. australis/m2 of VSSF
systems; bacterial cells concentration, 250 mg/L; pyridine concentration, 400 mg/L; temperature, 35
°C and pH, 8±2 for 10 hrs incubation duration. As a result, endophytic bacteria can break down
toxic organic substances in combination with certain plants. When the endophytic bacterium,
Acinetobacter was not used to enhance the role of Phragmites australis plants in the pyridinephytodegradation process, the rate of phytodegradation was reduced to less than 30% at a pyridine
concentration of 700 mg/L, indicating the importance of this endophytic bacterium in the pyridine
phytodegradation process.

Paper ID: 136
Behavior of sustainable Reactive Powder Concrete by Using Glass Powder
as a Replacement of Cement
Zainab Majid Mohammed
Abstract Every year, the world produces one million tons of glass garbage. Once the glass has been
broken down, it is dumped in landfills, where it will remain inert for hundreds of years. glass is
mainly made of silica. For long-term infrastructure development, ground glass as a partial cement
substitute may be a major advance (environmentally friendly, energy-saving, and economic).
Secondary calcium silicate hydrate is expected to be produced when glass waste is crushed into
microscopic particles and then reacts with cement hydrate through pozzolanic interactions (C-S-H).
There were experiments done on concrete utilizing (0-35 per cent) ground glass and
superplasticizer, silica fume, fine sand and fibres, with the water to binder (cement + glass) ratio
maintained constant for all degrees of replacement on compressive strength, modulus of elasticity
and tensile strength. Steel is a fixed quantity that applies to all conceivable configurations. Concrete
cube samples were made and tested for strength (28 days curing). It was discovered that the
recycled glass concrete outperformed control samples in compressive strength tests. Compressive
strength, tensile strength, and modulus of elasticity are all greatest in the 25 per cent glass powder.
It was decided that using recycled glass trash in place of 25 per cent of the cement was a good idea
because of the economic and environmental advantages.

Paper ID: 156
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Monitoring of Land Degradation in Alluvial Plain in Iraq by Using
Geomatics Techniques
Prof. Dr.Abdulrazak T. Ziboona, Sajad Abdullah Abdul-Husseinlb.
Assist. Prof.Muthanna M. Albayatic ,MSc Student Fadhaa Turkey Dakheld
Abstract Iraq faces a major environmental problem represented by severe deterioration, which
threatens its food security. Many natural and human factors combine to make it, and it has dire
environmental, economic, social and cultural consequences, most notably the loss of productive
lands, the movement of sand dunes, severe sand and dust storms, and the resulting increase in air
pollution. This study attempts to identify the development of the problem, analyze its causes and
consequences, and propose a number of solutions to address it.In this article Remote Sensing
techniques have been used to monitoring land degradation in ( Alluvial Plain ) of Iraq for the stage
(1976 - 2021) using different sources of data such as satellite images (Landsat 1-5 MSS 1976,
Landsat 5 1996 TM, Landsat8 2016 and sentinel 2 2021), also more than one software was used
such as ENVI 5.3 and Erdas image 2015 to extract information from above images, Erdas imagine
2015 was use to sub set area of study, layer stack, merge resolution and classification stage, Arc
GIS 10.7 use to make database and maps production), the article used supervise and unsupervised
classification techniques to obtain the results , the article indicated that there is a big problem in the
year 1976, this problem almost disappeared in the second station of work 1996, but it returned back
after that through the results for the years 2016 and 2021. Finally, the article found a deterioration
in the soil class during the stages from 2016 (988.547 Km2) to 2021(1342.398 Km2) and a decrease
in the area of vegetation cover from (1931.596 Km2) in (2016) to (1632.695 Km2) in (2021).

Paper ID: 157
Performance of Continuous Deep Beams with Openings Exposed to Static
and Repeated Loads
Mohammed Riyadh Khalaf , Ali Hussein Ali Al-Ahmed
Abstract This paper aims to investigate the effect of openings on the performance of reinforced
concrete continuous deep beams (RCCDBs) exposed to monotonic static and limited cycles of
repeated load. The experimental work included testing six RCCDBs. Two of these specimens were
solid (without openings). While the other specimens having openings within external or internal
shear spans. For specimens exposed to repeated load, fifteen cycles of repeated load were applied
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with a range of (30-75) % of the ultimate load of the companion specimens exposed to monotonic
static load. Openings with a dimension of 160×160 mm (which represents 40% of the overall depth
of the section) were created symmetrically at various locations (exterior or interior shear spans).
Experimental results showed that the maximum ultimate loads of beams with openings located at
interior shear spans were decreased by about 33% and 30% for specimens exposed to monotonic
static and repeated loads, respectively, compared to solid specimens..
Keyword: expression of anger, Iraqi driver, aggressive driving.

Paper ID: 158
The use of ceramics as an internal curing agent in high performance
concrete with variable temperature curing to improve mechanical
characteristics
Abdulrasool Thamer Abdulrasool, Noor R. Kadhim, Safaa S. Mohammed,Ahmed
Abdulmueen Alher
Abstract Concrete curing is one of the most significant factors in the development of compressive
strength, and a high temperature difference during curing may reduce strength. The microcracks
created in the concrete as a result of the constant temperature change cause this exudation. Internal
curing has become popular for decreasing the risk of early-age cracking in high-performance
concrete by limiting autogenous shrinkage (HPC). This study looks at the effectiveness of internal
wet curing offered by a new kind of aggregate called "recycled waste porous ceramic fine
aggregates". The evolution of measured mechanical characteristics is examined on three distinct
HPCs, both with and without internal curing materials. Ceramic fine aggregates were used to
replace two different quantities of regular weight fine aggregate. Ceramic fine aggregates were
shown to be quite beneficial for internal cure. It has been discovered that incorporating 20%
ceramic fine aggregates into HPC improves the properties of the material, resulting in low internal
stress and a large improvement in compressive strength. It should be emphasized that, unlike some
traditional lightweight aggregates, no loss in compressive strength has been seen for the various
quantities of ceramic fine aggregates introduced at either early or later ages.
Keyword: High-performance concrete, internal curing agent, ceramic, curing temperature, fine
aggregate replacement.

Paper ID: 159
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The establishing of geospatial database for Agricultural lands of Islamic
WAQF in Iraq: Case study Babil Province
Ali Husain Hashim, Prof .Dr. Oday Zakariya Jasim, Prof. Dr. Mohammed Mejbel Salih
Abstract In numerous countries, one of the most significant pieces of background records is a
religious endowments that usually called (WAQF), which have a cultural, and economic value. For
instance, in Iraq, religious endowments comprise a large number of dispersed real estates and lands
usually required effective administration methods. Agricultural lands that belonged to religious
endowments lack of sufficient systems, which are combined statistical and spatial information in
terms of spatial monitoring and informatics updating such as ownership and existing condition.
Recently, geospatial techniques such as GIS showed a feasibility in the management of information
belonged to lands management. Therefore, in this study we proposed a method based on GIS
technology for the management of lands of Islamic endowments in Babil province, Iraq. The
proposed methodology included the integration between field works using GPS equipment and
Geospatial database. The developed database is considered as the first geodatabase related to the
agricultural lands of the religious endowment in Iraq included almost all coordinates and specific
details for each piece of agricultural lands that owned by the endowment. Furthermore, the output
geodatabase is a flexible database included various features like query, search, and statistical
computation
Keyword: GIS, Lands, Geodatabase, endowments, GPS, relationship class.

Paper ID: 165
Demand Estimation of Proposed Bus Rapid Route in Al Kut City
N M Asmael, Sh. F Balket
Abstract Public transit in the city of Al-Kut faces great challenges due to the weakness of the local
government abilities in providing adequate conditions for public transport such as wide vehicles,
comfortable seats, and other environmentally friendly means of transport that are almost non-use in
the city of Kut, where the dependence is heavily on Mini Bus (Kia) and a medium-sized bus, most
of which are old, do not operate in an integrated way, compete with each other for the passengers,
reduce the flexibility of movement. This study attempts to estimate the demand for the proposed bus
rapid route in the city of al Kut as a modern public transport that can contribute to reducing
congestion in the city. In this study, the demand for the current public transport network lines in the
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city was studied, which are 12 lines using boarding / alighting values to determine passenger loads
and assess flow on each route in the transportation network using the origin-destination (OD) data
from on/off data, then repeat the application on the BRT route, this was done using assignment
model in TransCAD software, where the results showed an estimated value for passenger demand
on BRT route about 7,616 passengers/hour, which is equivalent to 40.12 % of the transport lines
service.
Keyword: Bus Rapid Transit BRT, TransCAD, gravity model, Transit Assignment.

Paper ID: 166
Sustainable materials used as lightweight aggregate: (an overview)
Abdulrasool Thamer Abdulrasool, Safaa S. Mohammed, Noor R. Kadhim, Wail Asim
Mohammad Hussain
Abstract Lightweight aggregates (LWA) are building materials with a lower bulk density than
standard construction aggregates. In recent years, the contribution of industry to the circular
economy has become a serious concern. Among these, the mining sector is confronted with
significant problems relating to the management of a huge quantity of generated waste. The major
contemporary task is to address a number of interconnected challenges, including waste
management and recycling, conservation of scarce natural resources, reduction of energy use, and
reduction of greenhouse gas emissions. Natural aggregates are consumed by the construction
materials industry in the range of 8 to 12 billion tons per year. According to reports, the
construction materials sector consumes the most energy and scarce natural resources (rocks,
aggregates, and water) while also emitting greenhouse gases. In general, using waste material as
lightweight aggregate decreases the concrete's overall weight. The materials used as lightweight
aggregate in concrete are discussed in this study. According to research, utilizing trash as a
lightweight aggregate not only improves the characteristics of concrete but also gives a sustainable
approach to minimize global waste.
Keyword: Lightweight aggregate, Waste Recycling, Sustainability, Lightweight Concrete.

Paper ID: 187
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Regression model to predict aircraft delays at Baghdad International
Airport
Rawaa S. Albayati, Raquim N. Zehawi
Abstract In the aviation industry, delay represents a major problem; as a consequence, authorities
and air carriers are facing difficulties in maintaining the balance between demand and delay. The
purpose of this paper is to find out the relationship between aviation activities and flight delays at
Baghdad International Airport to develop a mathematical model that predicts future delays. To
accomplish this, Firstly, daily statistics were collected from the Iraqi Airways/commercial
department from Jan to Dec 2017, in which the records of some 365 detailed sheets are gathered to
be summarized in a monthly table. These records for both landing and departing operations include
the date, actual and scheduled time of flights, the number of flights and passengers, aircraft type, the
flight number, the load factor, and the reasons for the delay. Then, models have been created by
using SPSS software/linear regression for some seven cases to conduct a cross-comparison in order
to determine the most robust one of them. Finally, it was concluded that the elevated delays
resulting from the increased number of departure flights, due to rising demand for air travel, were
mainly from the handling of the pre-flight preparations in their various phases in airport facilities.
Keyword:Baghdad International Airport, flight and passenger delay, linear regression, SPSS
software

Paper ID: 188
Compare among methods for re-habitation damaged concrete beams ferrocement, steel, FCRP and nano-materials sections
Noralhuda M. Azize
Abstract The complicated and costly of concrete structures as well as the exposure to risk, owing
to several factors such as ecological, design and construction, has resulted in a wide variety of
methods for residential concrete structures, such as ferrocement sections technology, steel section
technology, FCRP technology, and nano-material technologies. In this article the four approaches
employed for rehabilitation of damaged concrete were compared. The questionnaire is given to 100
construction engineers and project management professionals to determine their preferred methods
and advise them on their strength, effort, time and cost. To confirm the results, the researcher
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conducted an experiment to compare among these methods. research result , recommendations for
future research, and conclusions were discussed in detail.
Keyword: construction, re-habitation, ferrocement, steel section, (FCRP), nano-materials.

Paper ID: 191
Evaluation The Moisture Sensitivity of Asphalt Mixtures Modified with
Waste Tire Rubber
Hasan H Joni, Ali H Abed
Abstract One of the most significant factors for a good transportation system is the quality of the
road pavement. As a result, many steps have been made to address the concerns of moisture damage
to roadways, including increasing pavement quality and structural design approaches. In the last
few years, there has been an increase in the attention of respective engineers to enhance the asphalt
performance and provides various types of modifiers and substituting the virgin of asphaltic
materials with recyclable products, to attain sustainable while reducing the price of modified
pavement mixture. This article discusses the performance of modified asphalt mixes and the most
commonly used recycled product, crumbs rubber, which is used as a modifier in asphaltic mixes at
various contents (0, 2.5, 5, 7.5, 10, and 15% by asphalt weight), and investigates the impact of the
addition rubber particles on a critical characteristic of asphalt mixtures, particularly regarding their
resistance to damage of moisture. The results showed that modification of asphalt binder with CR
increased Marshall's Stability, and the inclusion of 10% of CR recorded the highest increment,
increasing by 30.25%. According to increased TSR and IRS, the addition of CR improved the
asphalt mixture's moisture resistance. The addition of 7.5 % of CR resulted in the largest values of
TSR and IRS, increasing by 8.8% and 12.9% respectively. Additionally, this study aims at
understanding the benefits and drawbacks of recycling rubber tires and to build a concept for
effectively incorporating waste materials into road pavement.
Keyword: Crumbs Rubber (CR), Indirect Tensile Strength Ratio (TSR), Marshall Stability, Index
of Retained Strength (IRS).

Paper ID: 196
Strengthening Of Soft Soil Using Caboxymethyl Cellelouse Biopolymer
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Teba A Abd, Mohammed Y Fattah, Mohammed F Aswad
Abstract The application of appropriate chemicals is a widely used strategy for soil stabilization.
The drive of this study is to determine the possibility of using the biopolymer carboxymethyl
cellulose as an environmentally acceptable soil stabilizer. In this work, Atterberge limits tests,
specific gravity, compaction, and consolidation tests were used to determine the engineering
parameters of soils treated with varying amounts of biopolymer. Additionally, changes in the
morphological properties of the soft soils were evaluated using scanning electron microscopy
(SEM). It was estimated that as the soil's biopolymer content increases, the specific gravity drops
down, though the optimum water content (OMC) is extended. The outcomes showed diverse effects
on Atterberg’s limits by cumulative the liquid limit(LL) and plasticity index (PI) though decreasing
the plastic limit as the bio-polymer content increases. By the addition in polymer gratified, the
combination boundaries (Solidity index Cc and recompression index Cr) decline.
Keyword: Strength, soft soil, biopolymer, compressibility.

Paper ID: 197
Comparison between numerical flow3d software and laboratory data, for
sediment incipient motion
Rasool Kosaj, Rafid S Alboresha, Sadeq O Sulaiman
Abstract In this paper, the laboratory data were compared with computational fluid dynamics
(CFD) Flow3D for predicting the beginning of sediment incipient motion in rigid boundary channel
for two types of sands, irrigation, and sewer types, in rectangular flume (0.5*0.5)m cross-section.
Tests were made for soil samples with different diameters, specific weights. The testing was
performed in slopes ranging from 0.001-0.003 for irrigation types and 0.0025-0.025 for sewer types
depending on the original parameter. The Flow-3D software has simulated the laboratory work
using scouring models MPM and Nielsen. the relation between sediment incipient motion velocity,
particle size, and channel bed slope was predicted. The results were relatively more than laboratory
data for the MPM model, while grating convergence for Nielsen model, especially for small
diameter sediment. Also, the laboratory results are more close to the results of Flow3D using the
Nielsen model when the value of bed slope of the channel is greater, and vice versa when the slope
decreases
Keyword: Incipient motion, Flow3D, Flow velocity, sediment transport.
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Paper ID: 201
Natural convection in annulus between two concentric cylinders partially
filled with metal foam distributed with new suggested design
Israa H alkinani, Luma Fadhil Ali
Abstract The investigation of natural convection in an annular space between two concentric
cylinders partially filled with metal foam is introduced numerically. The metal foam is inserted with
a new suggested design that includes the distribution of metal foam in the annular space, not only in
the redial direction, but also with the angular direction. Temperatures of inner and outer cylinders
are maintained at constant value in which inner cylinder temperature is higher than the outer one.
Naiver Stokes equation with Boussinesq approximation is used for fluid regime while BrinkmanForchheimer Darcy model used for metal foam. In addition, the local thermal equilibrium condition
in the energy equation of the porous media is presumed to be applicable for the present
investigation. CFD ANSYS FLUENT software package (version 18.2) is used as a solver to this
problem. Various parameters are examined; Rayleigh number, Darcy number, and thermal
conductivity ratio to study the effect of them on fluid flow and heat transfer inside the annuli space
in the suggested design of metal foam layer. current model is compared with the available published
results and good agreement is noticed. Results showed that as Rayleigh number increases the
dominated of convection mode increases and Nusselt increases. Also, Nusselt is larger at the higher
Darcy and thermal conductivity ratio. It was found that at Rayleigh of 106 and thermal conductivity
ratio of 104 Nusselt reach its higher value which is 6.69 for Darcy of 0.1 and 6.77 for Darcy of
0.001. A comparison between this design and the traditional design was established for Darcy 0.001
and thermal conductivity ratio 102, and its showed a good enhancement in Nusselt number and the
greatest enhancement percentage was 44% at Rayleigh equal 5*104 while the lowest percentage is
6% for Rayleigh equal106.
Keyword:natural convection, metal foam, concentric cylinders, local thermal equilibrium,
numerical investigation.

Paper ID: 204
The Performance of Taper Helical Pile embedded in loose sand under uplift
static and cyclic load using 3D-Finite Element Analysis
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Ahmed S. Ali, Nahla M. Salim, Husam H. Baqir
Abstract Piles with helices are a kind of foundation that is capable of withstanding compression,
tension, and lateral loads. However, for almost 25 years, this kind of Pile was widely used across
the world. Its behaviour is unpredictable and terrifying, especially in Iraq. The present study
analysed this kind of Pile using the finite element method. It was recommended that the helical pile
geometry be modeled by numerical model technique and the computer program Plaxis 3D. The
plaxis 3D software is a well-known geotechnical engineering tool that numerically analyses soil and
simulates experimental work in terms of curve matching and outcomes. Furthermore, an analysis of
variables was conducted. The primary variable research investigates the influence of the number of
helices and the tapered helix distance under static and cyclic load. The final finding is that the more
helices in a pile, the smaller the displacement (or amplitude) in comparison to one helix under the
effect of uplift static and cyclic load. As a result that the effect of helix number on soil behaviour is
more than the effect of changing the distances between helix..
Keyword: Helical pile, Numerical model, Uplift static, load Uplift cyclic load , helix of diameter,
Effect placement of a helix .

Paper ID: 206
Continuous Deep Beams Behavior under Static Loads: A Review Study
Ola Mazen Makki, Hayder M K Al-Mutairee
Abstract Few studies discussed the continuous deep beams CDB behaviour in spite of its great
importance in building constructions due to the usual use in bridges and tall buildings as a load
distributer. The behaviour of CDB shows a different behaviour when comparing with the simply
supported one, so the expected behaviour of SDB does not match with the CDB. So, this paper
deals with reviewing the behaviour of CDB in the past researches. It has been concluded that, the
CDB resist the applied loads by flexural and shear together, the flexural behaviour appears at the
first loading stage then the beam start to resist by shear capacity. The amount of resistance of beam
by flexural depends on a/h ratio, main and web steel reinforcement and concrete compressive
strength. Flexural behaviour may not appear for very small a/h ratio or over main reinforcement.
Also, main steel reinforcement at both top and bottom of beam does not reach to yielding point
expected one case, which is, the main steel ratio is less than 0.6% ,thereby, tie failure will governs.

Paper ID: 209
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Methodology of estimating construction projects contingency
Aws S. Noaman, Ali Ezzat Hasan, Mustafa H.Talib
Abstract Most construction projects suffer from many change orders during the construction period
of the project and that leads to allocate more funds to cover these changes. Determining the amount
of this fund by the owner is difficult due to the uncertainties in the construction project. On the
other side, these allocated funds mean a restriction to valuable money that could be used for other
financial activities. In this paper, a proposed methodology is suggested estimating the project
contingency instead of the traditional approach of adding fixed value based on the contract value of
the project. This methodology makes sure that minimum contingency is allocated through analyzing
data from previous similar projects and identify the most activities causing change orders (consume
contingency) then take actions in the planning stage to organize these activities and ensure their
execution within the budget allocated. The amount of contingency could be determined based on
the previous information. This methodology applied on a case study consists of seven construction
projects in Tikrit University and the application indicates that adopt a scientific approach (such as
this methodology) in estimating the amount of project contingency could increase the precision of
estimation and minimize the contingency amount.
Keyword: Construction Project, Project Contingency, Change Order, Estimation Of Contingency.

Paper ID: 210
Influence of Laser Cladding on Behavior of Fatigue and Fatigue Corrosion
Zaman A. Abdulwahab, Sami A. Ajeel, Sami I. Jafar
Abstract Nickle based super alloys such as Inconel 600 are being extensively used to manufacture
turbine blades for jet engines since their superior mechanical characteristics at higher working
temps. The chemical composition of steam turbine blades show that is steel 52 it has a wide range
of Energy, Tanks, Rail, Yellow Goods, Engineering, Bridges, Construction, applications. Laser
cladding seems to be a surfacing method that uses lasers to improve the characteristics of a
component's surface and/or renew it. Laser cladding involves absorption of laser light that melts a
small area of the substrates against which the substance was being introduced and fuses the coating
substance to the substrates, resulting in the formation of a new layer. This research aims to
investigate the fatigue and fatigue corrosion behavior of these turbine blades before and after
exposure to laser cladding. The cladding process applied with this parameter Pulse energy = 11
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joules, Pulse width = 6 Ms., Pulse frequency = 12 Hz, Laser Average Power = 132 W, Laser peak
power = 1.83 KW. The results show, after cladding process the microstructure of the specimen is
smooth and increase the cyclic of fatigue comparison with specimen without laser cladding process.
So, the fatigue resistance is increased.
Keyword: Turbine blades, Fatigue failure, remelting process.

Paper ID: 211
Application of GIS to assess the accessibility of urban streets in Baghdad
city
Z A Alkaissi, R M Ahmed, R Y Hussain
Abstract Accessibility has an important impact on shaping human activity patterns on all of the
spatial scales. This study presented an evaluation of accessibility levels with private to commercial
centers for three selected routes in Baghdad city. The study involved more than 45 days transport
survey for private vehicles in Baghdad city using Global Positioning System (GPS) probe for
recording indicators of traffic performance. Gravity model was used to measure accessibility index
as an implementation of GIS-based model by using link geography and the spatial boundary of
analysis in order to build route networks at three routes in Baghdad City, Bayaa intersection - Bab
Al-Muatham intersection (Route 1), Bayaa intersection - Bab Al- Muatham intersection (Route 2)
and 14 Ramadan Street - Bab Al-Muatham intersection (Route 3). It was found that Route 1 has the
high accessibility index with 0.67 in compare with Route 2 and 3 (0.58 and 0.59), respectively. The
reason that Route 1 had the highest accessibility index due to the high access point and low traffic
volume as compared with the other two routes.

Paper ID: 214
Investigation structural settlement by Ground Penetrating Radar (Case
study)
Marwan Sulayman Abdullah, Hussein Hameed Karim, Zeena Waleed Samueel
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Abstract Electromagnetic wave is transferred by the GPR (ground penetrating radar), and A
geotechnical application may benefit from this non-destructive test. This study is proposed to
estimate the type and soil problem location that causes differential settlement of a structure
(pumping station) by GPR surveying. The survey is achieved before and after the treatment by
cement injection method to identify the locations that took cement injections as a full injection,
partial or not at all using two types of antennas (160,450) MHz. The study also will estimate the
thickness of the foundation by GPR and comparing it with actually executed. The results showed
the creeping soil has occurred in some parts of the soil under the foundation, and after soil
treatment, most of these parts were taken injection, and others did not. Also, it was found the
relatively high accuracy of GPR for detecting the thickness of the raft foundation.

Paper ID: 219
The use of weather website data for construction project decision-making in
the short term
Safaa S. Mohammed, Noor R. Kadhim, Abdulrasool Thamer Abdulrasool, Hasan Ibrahim Al
shaikhli
Abstract In most work sites, it is a priority to keep the work going well and to avoid unforeseen
incidents. Fluctuations in weather conditions are one of the factors affecting the continuity of work
in construction projects. Indeed, for example, the temperature is important in concrete and asphalt
works, and wind speed is important in lifting and high construction works. Therefore, taking the
appropriate decision, starting and completing the work, is very important to maintain the quality of
the project. This research aims to demonstrate the reliability of short-term decision-making through
data taken from the weather site five days before the time to work. The data was collected for a
month, five days before the intended day and on the same day, day and night, for different weather
factors by weather location such as temperature, humidity, possibility of rain, Uv index, wind
speed. By analyzing the data, it was found that there was little difference in those predictors of all
the factors recorded. To conclude at the end of the study that it is possible to rely on the decisionmaking on the weather location in small and medium projects, but in large and sensitive projects,
they need to rely on more accurate data than relying on weather location data.
Keyword: Weather, Factors, Construction projects, Temperature, Humidity, Possibility of rain, Uv
index, Wind speed.

Paper ID: 222
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Numerical Simulation of the Effect of Repeated Load and Waste
Polypropylene on the Behavior of Asphalt Layers
Hind A Akram, Miami M Hilal, Mohammed Y Fattah
Abstract Roads are utilized by many vehicle kinds and heavy vehicles among these may be seen as
the most essential for cargo loading, causing paving failure and increasing expenses for
rehabilitation and maintenance. In this study, in analyzing a finite element employing Abaqus 6.14,
composite effects for wheel loads and temperature were addressed. The asphalt layer was designed
as an elastic material, while the base and sub-bases were modeled according to the Mohr coulomb
model like an elastic material. And studying the impact of wheel loads on flexible pavement
settlement and the main output of analyzing pavement structure is almost represented by the vertical
stresses and the surface deformation which are considered as the critical response point. A truck
type 2S-2 was tried with two thicknesses of asphalt layer 140 mm and 250 mm and considering that
base and subbase layer thicknesses remained constant so it does not affect the variation of
displacement. It was found that the increase of asphalt layer thickness from 140 mm to 250 mm
leads to a decrease in the vertical displacement of about 0.59% and studied the effect of modified
asphalt with polymer and how it effect pavement vertical displacement with an obvious reduction
from 0.590 mm to 0.265 mm under the repeated load of 36 ton and The vertical stress decreased
from 5.036 kPa to 1.899 kPa
Keyword: finite element, polymer, pavement structure, stresses.

Paper ID: 225
Forecasting the Future Drought Indices Due to the Effects of Climate
Change in Al Najaf City, Iraq
H H Mahdi1, T A Musa, Z A A Al-Rammahi, E J Mahmood
Abstract Drought is a natural disaster associated with a shortage of water availability for specified
region within a specific time period. The impacts of drought are significant and extend to damage
many important life aspects such as environmental, economic, and social activities. The forecasting
of the drought events is an essential element for planning this disaster, reducing its effectiveness
and response. The three characteristic frequency, intensity, and time period are the key parts for
forecasting and assessment of droughts. Here, two drought indices (The Reconnaissance Drought
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Index (RDI), standardized precipitation index (SPI)) were used for forecasting of the future drought
within Al Najaf city, Iraq. Thirty years meteorological data (average monthly precipitation and
temperature) were used for the period (2021–2050) downloaded from the site of the Centre for
Environmental Data Analysis (CEDA) for five grid points to cover overall study area. The
computation of these indices conducted at a 12-month time scale and included the calculation of
potential evapotranspiration by Thorthwaite method. The temporal drought intensity as well as
drought frequency configurations were calculated and analyzed for each drought index. The results
showed that the general average drought level expected will mildly dry while the maximum
drought level expected will extremely dry. The more severe seasons of drought were forecasted in
the years 2038, 2034 and 2021, respectively. Also, the prevailing event will be a one year drought
and the maximum drought interval occurred within the study period will four consecutive years,
with a 3.33% exceedance probability.

Paper ID: 226
The effect of cow dung ash as a filler on the mechanical characteristics of
hot mix asphalt
Abdulrasool Thamer Abdulrasool, Yasir N. Kadhim, Wail Asim Mohammad Hussain, Ghazi
Jalal Kashesh, Hayder Adnan Abdulhussein
Abstract Highway pavements are being exposed to increasing traffic loads and severe
environmental conditions, resulting in reduced service life. A lot of studies have been conducted to
modify asphalt by using different materials, especially to replace the ordinary filler. Because the
behaviour of the hot asphalt mix is influenced by the fillers. The use of unusual materials as fillers
in asphalt mixes can help to improve the mix's characteristics. As a result, this study uses cow dung
ash materials with various replacement ratios as fillers to investigate the mechanical properties of
asphalt. In the asphalt mix, a replacement percentage of limestone (0%, 10%, 20%, 30%, 40%,
50%, 60%, 80%, and 100%) was utilized. After that, various tests were performed such as Marshall
stability, Marshall flow, voids in mineral aggregate, theoretical maximum specific gravity, air
voids. The results revealed a significant improvement in the asphalt mix's behaviour, as well as an
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increase in the replacement percentage. According to the findings, the 50% replacement rate has the
highest Marshall stability which is equal to 11.11 with a 33.5% rise and the lowest flow of 3 with a
17.83% decrease when compared to the reference mix. As a result, cow dung ash can be used as a
filler to modify the mechanical properties of the asphalt mix..
Keyword: Asphalt mix, Cow dung ash, mechanical properties, Marshall flow,
Marshall stability.

Paper ID: 227
Effect of partial replacement of fine aggregate by internal curing materials
on mechanical properties of concrete
Abdulrasool Thamer Abdulrasool, Laith Sh. Rasheed, Laith Mohammed Ridha Mahmmod,
Safaa S. Mohammed, Noor R. Kadhim
Abstract danger of concrete cracking prematurely. The measured mechanical characteristics of
concrete were studied in five mixes, both with and without internal curing. Two of these mixtures
have a 10% replacement rate, with one using ceramic and the other Attapulgite, while the other two
have a 20% replacement, with one using ceramic and the other using Attapulgite, and the fifth is a
reference mixture with no replacement for comparative reasons. With an increase of 27.93%, the
ceramic combination with a 20% replacement rate is judged to have the highest compressive
resistance, followed by the Attapulgite mixture with a 20% replacement rate with an increase of
34.2%. The results showed that the ceramic and Attapulgite internal curing purposes were highly
effective, especially with a 20% replacement. The use of crushed ceramics and attapulgite as
internal curing materials improves the characteristics of concrete.
Keyword:Sustainability; Internal Curing (IC); Concrete; Partial Replacement; Ceramic;
Attapulgite..

Paper ID: 228
Behaviour of One-Way Reinforcement Concrete Cantilever Slabs with
Openings
Aws Nabeel Yaseen,Ali Hussein Ali Al-Ahmed

33 | P a g e

Abstract In some concrete structures, openings are placed because of the need for several utility
requirements. These openings could affect the strength of the structural members. So the behavior
of reinforcement concrete (RC) cantilever slab containing openings and its effect is the subject of
the study. Opening shapes, numbers and sizes are the main variables that have been studied in this
research. Five RC cantilever slabs were cast and tested; one is without openings and the other four
slabs are with openings. It is found that there is a significant effect of openings on the behavior of
these slabs. Where, the decrease in the ultimate load (from 39kN to 24.7kN), while the decrease in
the deflection at ultimate load (from 67 mm to 35 mm).
Keyword: Reinforced concrete, cantilever slabs, openings, square, circular.

Paper ID: 229
PM and NOX emissions amelioration from the combustion of
diesel/ethanol-methanol blends applying exhaust gas recirculation (EGR)
Miqdam T. Chaichan, Noora S. Ekab, Mohammed A. Fayad
Hayder A. Dhahad
Abstract The fuel injection timings, equivalence ratio (Ø) and exhaust gas recirculation are
considered the most important parameters can effect on combustion process and lower exhaust
emissions concentrations. The influence of 15% EGR technology and operating parameters (Ø and
injection timing) on NOX emissions and particulate matter (PM) using oxygenated fuel (ethanol
and methanol) blends were investigated in this experimental study. The results showed that the
NOX emissions concentrations with increasing the equivalence ratio (Ø) and applied EGR for all
fuels studied. Besides, the E10 and M10 decreased the PM concentrations compared to the diesel
fuel under various equivalence ratios (Ø). The applied EGR increased the PM concentrations, but
when combination of oxygenated fuels and EGR leading to the decrease in the PM formation. The
NOX emissions concentrations decreased from the combined effect of EGR and oxygenated fuels
by 16.8%, 22.91% and 29.5% from the combustion of diesel, M10 and E10, respectively, under
various injection timings. It is indicated that NOX emissions decreased with retarded injection
timings, while the PM decreased under advanced injection timings.
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Keyword: Oxygenated fuel, particulate matter, soot particles, EGR rate, BTE,
NOX emissions

Paper ID: 230
Investigation of Thermal Performance of Evacuated Tube with Parabolic
Trough Collector with and without Porous Media
Sarah Bassem, Jalal M. Jalil, Samer Jaffer Ismael
Abstract In this paper a new model has demonstrated that it operates in a moderate performance
scale to generate hot water. In its early stage, the preliminary model, which built with double pass
water tube inside evacuated tube, was investigated experimentally. The model was tested inside
room under different operation conditions in terms of solar radiation 300, 400, 500 and 600 W/m2
and water mass flow rates 0.00305 and 0.0083kg/s. In the first case, there was a problem because of
the air gap inside the tube and surrounding the double pass water tube, so In the second stage, two
different filling medium inside the evacuated tube was proposed to modify the preliminary model.
The mediums cases include porous media (stainless steel wire mesh and Aluminum fiber metallic).
The results show that maximum efficiency without porous media was 62.4% at 0.0083 kg/s and
heat flux 600 W/m2, but after porous media applied, the efficiency reached 79.4% at 99.997%
porosity of Aluminum fiber metallic and heat flux 600 W/m2 with same water mass flow.
Keyword: Parabolic trough solar collector; Double pass tube; Evacuated tube;
Thermal efficiency; Porous media.

Paper ID: 231
Accuracy Assessment for points coordinates surveyed using low-cost
Unmanned Aerial Vehicle and Global Positioning System with 3Dsurvey
and 3DF Zephyr software
A H Hilal, O Z Jasim, H S Ismael
Abstract Ground Control Points GCPs are the only way to obtain accurate positions in aerial
surveys. At least three points should be utilized, and the model will get increasingly accurate in X,
Y, and Z coordinates as the number rises. The accuracy of the 3D model created from aerial
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photography is also affected by the arrangement of GCPs. The goal of this research is to determine
the optimal number and arrangement of GCPs in order to obtain the lowest possible error in point
positioning. A conventional UAV called DJI Mavic 2 pro was used to photograph one and a half
square kilometer site at an elevation equal to hundred meters from earth’s surface with nadir camera
configuration. GSD (ground sampling distance) of 2.3 centimeters was used to collect 1515
pictures. 62 GCPs were observed in PPK (Post Processing kinematic) method using a DGPS
(differential global positioning system) receiver GS 15 from Leica. The study area was split into
two areas, one with a straight arrangement of GCPs and the other with a diagonal arrangement of
GCPs. The pictures were processed using 3Dsurvey and 3DF Zephyr software utilizing a full
bundle adjustment procedure with increasing GCPs number beginning with three GCPs and ending
with twenty-six GCPs for both arrangement layout, with the other points serving as check points for
the model's accuracy at each attempt. The check point coordinates obtained were compared to the
DGPS coordinates. The result indicates the optimal GCP number needed for the most accurate
position and spread layout. That the minimum gap between adjacent GCPs ought to be not over
than 100 meters and spread homogenously.

Paper ID: 232
Evaluation of Reclaimed Asphalt Mixtures Modified by Nanoclay Powder
on Moisture Damage
Mays A Jaafar, Hasan H Joni , Hussein H Karim
Abstract . Recycling asphalt is a significant stage in pavement industry, yet it can be unfavorable to
the durability of the recycled mix due to the loss of binder charachteristics, thus the mixture will be
weaker to the external factors like moisture. This study aims to evaluate the influence of nanoclay
montmorillonite k10 powder (MMT) on Marshall's characteristics and moisture resistance in
Reclaimed Asphalt Pavement (RAP) mixtures. Three percentages of rejuvenated RAP were used,
30%, 40%, and 50% of the total mixture, these percentages were modified with 0%, 1%, 3%, and
5% nanoclay (MMT) of the neat binder’s weight. Asphalt Cement AC(85-100) was used to
rejuvenate the RAP. The Marshall test was conducted on modified RAP to detect the effect on the
Marshall stability and flow and air void, indirect tensile strength tests (ITS) were also conducted
before and after nanoclay powder addition to compare and assess the resistance of moisture to
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rejuvenated RAP mixtures. The results of the laboratory tests have shown that the use of 5%
nanoclay in the regenerated RAP mixes offers superior performance than without it, where it
enhanced stability by 15%,reduced flow by 14.3%, and increased moisture damage resistance by
3.66% all for 50% RAP mixtures.
Keyword: Reclaimed Asphalt Pavement (RAP); Nanoclay; Montmorillonite (MMT) Marshall
stability; Indirect Tensile Strength (ITS.

Paper ID: 235
Investigation the combined effects of exhaust gas recirculation (EGR) and
alcohol-diesel blends in improvement of NOX-PM Trade-off in compression
ignition (CI) diesel engine
Mohammed A. Fayad, Ali Ooda Abd , Miqdam T. Chaichan, Hayder A. Dhahad , Amged Al
Ezzi
Abstract The increasing demand to decrease the greenhouse gas emissions leads to find clean fuel
and renewable fuel such as ethanol and methanol that good replacement of oil-derived
transportation fuels. The combined effects of alcohols blends (ethanol-diesel and methanol-diesel)
and with and without EGR on NOX-PM Trade-off in diesel engine were investigated under variable
engine loads and speeds. The EGR is considered efficient technology to reduce the NOX emissions
in compression ignition (CI) diesel engines. The current study highlighted on the trade-off between
nitrogen oxides (NOX) and particulate matter (PM). The oxygenating content in the ethanol blend
(E10) and methanol blend (M10) decrease the PM concentrations in the exhaust pipe compared to
the diesel fuel for different engine operating conditions with keep NOX emissions in the moderate
level. It was found that the NOX/PM concentrations significantly decreased from the combustion of
E10 and M10 under variable engine loads and speeds.
Keyword:Trade-off, methanol, ethanol, EGR, NOX emissions, particulate
matter, diesel engine.

Paper ID: 237
Modeling and Forecasting new emergence airport in Diyala governorate
using the system dynamic
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B R Mohammed, M M Jomaah, R N Zehawi
Abstract Airports are an essential part of the transportation infrastructure in Iraq and play a
substantial role in the local economy and community development. With the growing demand for
air transportation and limited capacity at major airports like Diyala airports, there is a need to
increase the capacity of airport systems at the metropolitan area level. The increased use of
secondary airports has been and is expected to be one of the key mechanisms by which future
demand should be met in congested metropolitan areas. The objective of this article was to study
the probability of emerging new airport in Diyala governorate in Iraq using the system dynamic.
The socio-economic factors affecting the passenger's persuasion to emerged Diyala airport like The
average passenger distance index (APDI), Ground total cost index (GTCI), Total travel time index
(TTTI), and Incentivity were significantly identified in this research. Habbaniyah airport was
selected out of three airports in Diyala was selected based on its location to the city center and its
highway status. A system dynamic model was adopted to predict the expected number of
passengers for the selected airport for the upcoming years. An economic assessment was done to
pritorize the emergence of Diyala airports. Baqubah airport occupied the first emergence based on
the least feasibility index. Salum airports was the second and then Subakhu airports occupied the
third position. It was concluded that the expected number of passengers in Baquba airport would be
15,888,165. Baquba airport would attain its maximum capacity in 2028.
Keyword: Baghdad International airport,
airport,Subakhu airport, system dynamic
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Paper ID: 239
Analysis of Asphalt Geogrid Reinforced Pavement Rutting by Finite
Element Method
Noor Sadiqa, Miami M. Hilal, Mohammed Y. Fattah
Abstract Pavement is a complex structure consisting of several layers of different materials that
influence its stressful behavior. Permanent deformation can occur in pavement layers of insufficient
hardness at high temperatures. Significant rutting normally only occurs during hot weather,
especially when the flexible pavement surface temperature is 60 ° C or higher. 2D model analysis
using ABAQUS software can predict the rutting behavior. The modeling procedure assumes that all
materials performance is a linear elastic. Surface, base, subbase and subgrade layers consist of
models. Models in every pavement model, subgrade layers are supposed to have endless depth. This
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paper presents an element-finite model (FE) for the behavior analysis of the dynamic loading
unreinforced and geogrid reinforced paving. Increased loading of the model and critical pavement
responses for unreinforced or geogrid-reinforced flexible paving, such as vertical stress and vertical
surface deflection, were determined. The results indicated a difference in the displacement results
when adding the geogrid layer. The results also showed a significant improvement in the behavior
of the pavement system. A parametric study was carried out on a type of Truck (3-S1) and the
applied pressure was 36 tons with different thicknesses of the asphalt layer once 150 mm and again
25 cm at different temperatures of 20, 40 and 60 ° C. It was found that the higher the temperatures,
the higher the displacement as well.
Keyword: Pavement performance, geogrid, ABAQUS program, FE model,
wheel load, temperature,displacement..

Paper ID: 242
Reducing Settlement And Collapse Of Gypseous Soil Using Geotextile
Reinforcement
Makki K. Mohsen, Qasim A. Al-Obaidi, Ayad O. Asker
Abstract Collapsible soils are problematic soils that have substantial strength while dry but lose
strength when wet, resulting in excessive settlements. Soil collapse occurs when increasing
moisture weakens chemical or physical connections between soil particles, allowing the soil
structure to collapse. The existence of these soils, often with significant gypsum concentration,
created serious challenges for structures and major projects. The primary goal of this study is to
conduct a series of model tests subjected to static vertical stress to assess the ability of soil
stabilization using geosynthetics material by employing single, double, and triple geotextile layers
put at various places. A unique model test configuration was employed for this testing. The
gypseous soil used was brought from near Sawa Lake by coordinates (31◦18′42.83″N,
45◦00′49.36″E) in Al-Muthanna Governorate. The gypsum content was more than (37%). It was
found that, the ultimate bearing capacity of dry and wet gypseous soil models had been determined
by using Two Tangent Intersection technique. The results show the Settlement Reduction Factor
(SRF) % and the ratio of decreasing the collapse magnitude (∆ed )
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Paper ID: 244
Supervised Classification Model Using Google Earth Engine Development
Environment for Wasit Governorate
Sajjad H Hasan, Amjed N M AL-Hameedawi, H S Ismael
Abstract As a result of the advancements that have occurred in the technical field of geomatics,
particularly after the development of developmental programming environments, they have become
the most important machine for conducting image analyses of satellite data, creating and modifying
spatial analysis tools, and performing large data analyses at a fast rate without the need for high-end
specifications on the personal computer. This study has several objectives, including the definition
and popularization of the use of the power of Google Earth Engine (GEE) in the speed of
conducting spatial analyzes, which cite by conducting a classification at the level of a governorate
and obtaining results with speed and relatively good quality. By using the Google Earth Engine
(GEE) platform and through Javascript programming language, a classification of the land cover of
Wasit Governorate, Iraq was created under the supervision of a satellite image (Landsat 8) by
creating a training sample, Google Maps' High Resolution basemap imagery was used to create this
map to identify classes of landcover (water, bare soil, vegetation, and urban). Each source pixel is
assigned to one of the previously mentioned classes. Then to create a land cover map of the region
using the Statistical Machine Intelligence and Learning Engine (SMILE) classifier from the JAVA
library, which is used by Google Earth Engine (GEE) to implement these algorithms. The result is
an array of pixels (raster data). The pixel value represents the class that was previously determined
by the samples.
Keyword: GEE, Landcover, SMIL, JAVA, JavaScript, GIS, Wasit.

Paper ID: 245
The Impact Of Using Different Types Of Soft Soils Treated By Stone
Columns On Creep Behavior
Sura Tawfeeq Al-Auqbia, Nahla m. Salimb, Mahmood R. Mahmoodc
Abstract The stone column technique is an effective method to increase the strength of soft
cohesive soil, which results in a reduction in foundation settlement and an increase in bearing
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capacity. The topic of restraining creep settlement through the use of stone columns techniques has
gained increasing attention and consideration; because stone columns are widely used to treat soft
soil deposits, caution should be applied in estimating creep settlement. We discovered a reversible
relation between shear parameters and the creep settlement in floating stone columns; while, in case
of end-bearing stone columns shows a direct positive relation between shear parameters and the
creep settlement, and the creep settlement began at the primary settlement. The shear parameters
affected the improvement factor (n) of creep settlement in both floating and end-bearing stone
columns. The standard creep coefficient's n values in floating and end-bearing conditions were
more significant than the low creep coefficient's n values in forwarded geometric conditions. The
stress in both floating and end-bearing stone columns was increasing and uniformly distributed
along the length of the floating stone column and in the case of end-bearing stone column was
limited to the stiffness layer; the maximum vertical stress was in the central point of the
embankment. The embankment's maximum horizontal displacement occurred on the edge.
Keyword:Stone Column, settlement creep, Improvement factor, vertical stress, horizontal
displacement, spacing, finite element method, plaxis 3D..

Paper ID: 246
Parking Requirement of Institutional Land Use
N M Asmael, G F Turky
Abstract Parking demand rates are one of the essential keys to urban city planning around the
world. Most cities produced the most suitable parking rates, and models relied on their local
conditions, regulations, and people's habits. In Iraq, there is a lack of parking studies, and therefore,
there is a lot of missing information which if be found, will be very valuable for better enhancing
and managing the transportation network system. Institutional land use or Government Ministries
are the land use type in which this research tries to find its parking generation rates. The goal is to
produce models and rates for parking generation by using certain independent variables according
to the characteristics of the land-use type. The research study area is the urban areas outside
Baghdad CBD. Several sites were selected located in different parts of Baghdad. The number of
study sites is three. The collected data about sites are the total number of site employees, site gross
floor area, and maximum parked vehicles at each site for an Am and Pm period. Each site has a
clear parking lot; besides, the sites were selected relied on particular criteria. The field survey was
done at each site for defining days and times. The final stage is a data analysis and producing
parking generation rates and models to determine the required parking demand for this land-use
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type. Statistical analysis of data, model generation, was done by the computer program (SPSS). It
concluded that the institutional land use produced 0.94 spaces per 100 m2 of GFA and 0.1 spaces
per employee
Keyword: Parking Generation Rate, Transportation Planning; Parking Demand; Institutional land
use.

Paper ID: 250
Effect of Attapulgite as internal curing in high-performance concrete with
variable temperature curing to enhance mechanical properties
Abdulrasool Thamer Abdulrasool, Safaa S. Mohammed, Noor R. Kadhim, Yasir N. Kadhim
Abstract One of the most important elements in the development of compressive strength is
concrete curing, and a large temperature differential during curing may decrease strength. This
exudation is caused by microcracks in the concrete caused by the continuous temperature
fluctuation. By minimizing autogenous shrinkage, internal curing has become popular for reducing
the danger of early-age cracking in high-performance concrete (HPC). The efficacy of internal wet
curing provided by fine Attapulgite aggregate is investigated in this research. On three different
HPCs, both with and without internal curing materials, the development of observed mechanical
properties is investigated. Two different amounts of normal weight fine aggregate were replaced
with attapulgite fine aggregates. Internal cure has been found to benefit from attapulgite fine
aggregates. It has been found that adding 20% Attapulgite fine aggregates to HPC enhances the
material's characteristics, resulting in low internal stress and a significant increase in compressive
strength. It should be noted that, unlike certain conventional lightweight aggregates, the different
amounts of Attapulgite fine aggregates added at various ages have shown no decrease in
compressive strength.
Keyword Internal curing agent, High-performance concrete (HPC), local Attapulgite, fine
aggregate, replacement of fine aggregate, curing temperature.

Paper ID: 259
Optimal behavior of spectral line analysis through fine identification of
heavy metal lines in crude oil using LIPS-technique
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Bilal Ahmed Hbeeb, Ahmed Ali Akbar, Abdul khaliq fawzi
Abstract Assessment of the quality of minerals, especially heavy ones, in crude oil by identifying
spectral lines is very important to determine the quality and specifications of crude oil and the
following treatments in production of the lines. In this study heavy metals lines (HMs) found in
crude oil extracted from Iraq south field were identified that are unique spectral lines by using the
laser-induced plasma spectroscopy (LIPS – mechanism) , which were analyzed later by
spectrometer based on the principle of finger print. The optimum spectrum (analytical lines) of
metals emitted from the crude oil plasma in air were selected and determined. By determining the
optimization behavior for evaluation procedure, the important condition was laser spot number
(scan area). Comparison was performed between the fundamental wavelength and harmonic
generation (HG) used in the laser beam to determine the optimum spectrum and optical insulator to
cover the selected sample at atmospheric air pressure and room temperature. The results obtained
from the actual raw spectrum were determined to represent the emission lines without the influence
of foreign light (no noise) using the optical isolator, and unique new analytical lines were identified
when increasing the number of laser points up to 5 points, and a balanced spectrum was determined
with good absorption when using a basic wavelength of 1064 nm.. Difficulties were presented due
to the characteristics of the crude oil as organic liquid case. The optimum results obtained
indicated that the LIPS technique is effective and a control technique to well identify the
spectrum lines of the heavy metals (HMs) presented in the crude oil.
Keyword: Crude Oil, heavy metals, laser-induced plasma, fine- identification unique lines

Paper ID: 263
Analysis of Asphalt Geogrid Reinforced Pavement Rutting by Finite
Element Method
Noor Sadiqa, Miami M. Hilal, Mohammed Y. Fattah
Abstract This study investigated the feasibility of using sodium hypochlorite as an advanced
oxidation process to remove Acid Orange 12 azo dye from wastewater. For this purpose, batch
reactor experiments were done. Several variables to address the efficiency of using this process
were considered. These variables are initial pH (5, 7, and 9), the concentration of hypochlorite (50 –
250 mg/l), temperature (20-50) degrees Celsius, and time of electrolysis (1-75) min. also investigate
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the effects of UV on the process was done. Experimental results showed that the color removal
efficiency using NaOCl with UV is more effective than NaOCl alone. The highest removal
efficiency was obtained by increasing the concentration of NaOCl from (50-250mg/l) at PH=5.
When the solution temperature was increased from (20-50) ℃, the removal efficiency increased,
and at the same time, the time required was reduced from (20-5) minutes to obtain the highest
removal efficiency. The kinetic study also showed that the oxidation process follows a second-order
reaction. The thermodynamic functions indicate that the response is spontaneous, endothermic, and
increases randomness.
Keyword: Acid Orange 12, Sodium Hypochlorite, Azo dye, Advanced Oxidation.

Paper ID: 273
Numerical modeling of shallow foundation behavior using soft soil model
BA Al-Dawoodi, MQ Waheed, FH Rahil
Abstract This study discusses the results of simulation a finite element analysis of the loadsettlement curve using soft soil model of shallow foundation subjected to axial load rested on three
different types of clayey soils, it was considered different shear strength parameters (C=16, C=25,
and C=70). It was concluded for clayey soil of C=16, there was a match to the experimental load –
settlement curve using the soft soil model. It was also observed increase in the foundation width led
to an increase in bearing capacity, however, bearing capacity increased by around (79 %) for an
increase in footing width of (6.25), so it was about (144%) for (12.5).

Paper ID: 274
Evaluation of flood routing models and their relationship to the hydraulic
properties of the Diyala river bed
M A Kadhim, N K Al-Bedyry, I I Omran
Abstract In this study, four types of flood routing approaches were studied which give significantly
varied results represented by the differences between computed and observed flows and also differ
considerably on the friction coefficient and bed slope of the channels. First two approaches use a
hydraulic solution to solve the equations of unsteady flow, while the third approach uses the
hydrological solution, and the fourth algorithm solves Muskingum approach with seven
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parameters. All these approaches were run with the same input parameters, the results were
compared and tested with four Error Measurement Indices, Sum of Squared Deviations, Error of
Peak Discharge, Variance Index, and agreement index. Diyala River was selected for this
application. Dynamic wave method gave accurate results, followed by the characteristic method,
and then the linear Muskingum-Cunge method, but Symbiotic Organisms Search Algorithm not
gave any senses due to change in roughness or bed slope and gave very identical values with
recorded outflow in all conditions, which means that the hydraulic solution is better compared to the
hydrological solution. The results also showed that the difference between the calculated and
observed flows diminished with a decrease in the coefficient of friction and an increase in the bed
slope channel

Paper ID: 285
Using of different electrocoagulation cell configuration parameters for
treating of Abu-Ghraib dairy products wastewater
SARA MOHANNAD ABD AL-HAMZA , Dr. HAYDER MOHAMMED ABD
AL-HAMED
Abstract One of the most significant issues that people throughout the world will confront in the
future years is a lack of clean and safe water. Anthropogenic activities, in particular, are polluting
water systems. With rising population, urbanization, and climate change, water reuse has become a
requirement in some areas of the globe, putting pressure on the development of effective water
treatment methods for a range of contaminants. High biological oxygen demand (BOD), chemical
oxygen demand (COD), oil-grease, and other pollutant loads define dairy sector effluent. Improved
technology is required to address these issues. Electrocoagulation is a new type of therapy. It's
simple to use, ecologically friendly, and removes a wide range of contaminants from a variety of
water types. The goal of this study was to see how operational factors such applied voltage, number
of electrodes, distance between electrodes, electrode shape, and reaction time affected the
electrocoagulation of actual dairy effluent. Aluminum and iron electrodes are used for this purpose.
It was discovered that raising the applied voltage, reaction time, and decreasing the distance
between electrodes improved COD, BOD, EC, TDS, color, and oil-grease removal efficiency.
Moreover, switch between square ,triangular electrodes and perforated cylindrical. The data show
that electrocoagulation is effective at the maximum COD, BOD removal efficiency of first electrode
at 20 holes of cylindrical shape is (88.03)%, (87.97)%, respectively. Second triangle shape is
(100)%, (100)% respectively. Third square shape is (99.38)%, (99.42)% respectively.the maximum
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removal of TDS, EC efficiency of first electrode at 20 holes of cylindrical shape is (67.57)%,
(62.34)%, respectively. Second triangle shape is (77.45)%, (67.68)% respectively.Third square
shape is (81.96)%, (71.25)% respectively.the maximum color and oil-grease removal efficiency of
first electrode at 20 holes of cylindrical shape is (100)%, (100)%, respectively. Second triangle
shape is (100)%, (100)% respectively. Third square shape is (100)%, (100)% respectively.
Electrocoagulation methods for the treatment of dairy wastewaters were shown to be successful in
the research. Finally, the findings indicated that electrocoagulation is a technically feasible method
for removing contaminants from dairy wastewaters.

Paper ID: 304
Optimizing Coating Thickness of Electrophoretic Deposition Overlay on
Plasma Sprayed YSZ Coating Using Taguchi Method
Ruqayah A. Abbas, Sami A. Ajeel, Maryam A. Ali Bash, Mohammed J. Kadhim
Abstract . In this study, nano sized yttria stabilized zirconia (YSZ) suspension in organic solution
was deposited by electrophoretic deposition (EPD) method as a protective layer on substrate that
was previously plasma sprayed thermal barrier coating (TBCs). In order to improve the
performance of TBC from degradation by melt ingression of fuel impurities. Design of experiments
(DOE) by Taguchi method was used to optimize the controlled variables of EPD process. A crack
free YSZ overlay coating was carried out at different variables; applied voltage (20, 40, 60) V,
deposition time (3, 5, 7) min and suspension concentration (5, 10, 15) g/l using DC current.
Morphological appearance and cross section of the investigated coating specimen were done using
optical and field emission scanning electron microscope. Optimizing process and analysis of
variances (ANOVA) were performed by “Minitab 18” software. The results indicate that best
condition of coating thickness can be obtained at 40V, 5min and 10g/l when applying signal-tonoise ratio “Larger is better”.
Keyword: Thermal barrier coatings (TBCs), Electrophoretic deposition (EPD) overlay, Design of
experiments (DOE), Analysis of variances (ANOVA).

Paper ID: 305
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Characterization of titanium based films deposited by DC sputtering
reactive on AISI 1018 steel
Neam F. Mohammed, Bahaa S. Mahdi, Amin D. Thamir
Abstract . The coated surfaces first layer Ti and second layer TiO2 as coating Nanostructured thin
films of using DC sputtering on structural steel (AISI l018) and study characterization of coating
SEM/EDS inspection shown a clearly perfect incorporation of layer by dc sputtering a granular
structure of the layer with a variable hemisphere’s forms varied from 33 to 46 nm in size.
X-XRD test complete for specimen indicates was found anatase phase titanium dioxide, the
resulted coating layer of the target of Ti powders gives different morphology from the Ti layer
alone The Specimens roughness average of coated Ti and TiO2with respectively was 4.831nm, 7.93
nm. Found that titanium layer will show a major part in increasing the bonding with improving the
bond between the substrate steel AISI (1018) and the titanium oxide layer. The Vickers hardness
increases when the coating with a layer of titanium with an oxygen content of ceramic layer is
formed from 192.3 HV to 227 for Ti as well as important increase was detected in the Tio2 coating
to 240 HV. In addition, Ti and Tio2 thin layer considered as a good barrier for hydrogen
permeation through steel structure especially at cathode protection in pipelines.
Keyword: DC sputtering, hydrogen permeation, anatase phase, Nanostructured

Paper ID: 307
Evaluation the Efficiency of some of Bio - Control Fungi on the content of
Rice leaves) Oryza sativa L.( Class Jassmine of phenols, alkaloids, and
some of Hermones
Nihad H. Mutlag, Ahmed M. Hussein,Rafid M.Abdulaali
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Abstract This study was conducted to evaluate the effect of using biocontrol fungi - Trichoderma
harzianum .Australian (T.h.a). and Trichoderma harzianum .tahadi(T.h.t) and Chaetumium elatum(
C.e) isolates on contents of rice leaves ) Oryza sativa L.( class jasmine of phenols, alkaloids, and
hormones( zeatin, gibberellic acid,indol acitic acid) .To attaining these aims , two experements were
carryied out in two regions at Rice Research Center(RRC) , and Agriculture college - AL-Najaf
province. The results of this study can be summarized as follows: The suspension (10)-4 of
biocontrol agent T.h.a gave a significant differences in concentrations of phenols in rice leaves for
treatment: Soil + hay + NP + T.h.a which reached 0.378 ,0.363 ppm in RRC and college of
agriculture fields ,in compare with control treatment which gave 0.251,0.245 ppm, respectively.
T.h.a. gave a significant differences in concentrations of alkaloids in rice leaves for treatment: Soil
+ hay + NP + T.h.a which reached 1.67,1.51 µg/ml in RRC and college of agriculture fields ,in
compare with control treatment which gave 1.19,1.15 µg/ml ., respectively T.h.a attained the
highest concentrations of hormones ( zeatin, gebberllic acid,indol acitic acid) in rice leaves for
treatment: Soil + hay + NP + T.h.a which reached (0.0941, 53.84, 0.287) ppm, at RRC and (0.0835,
44.52, 0.268) ppm for college of agriculture fields ,in compare with control treatment which gave (
0.0712, 51.12, 0.210) ppm with RRC and (0.0523, 42.10, 0.174)ppm for college of agriculture
,respectively.
Keyword: biocontrol fungi, Trichoderma harzianum, phenols alkaloids zeatin, gebberllic acid,indol
acitic acid

Paper ID: 312
Experimental and Numerical Study on the Winged Pile-Soil Interaction
under Lateral Loads
Taha K. Mahdi, Mohammed. A. Al-Neami, Falah H. Rahil
Abstract Increasing the cross-sectional area of piles leads to an increase in the lateral bearing
resistance and reduces displacements near ground level. This increase compensates for the
reduction in soil stiffness at the seabed level. Installing wings near the mudline level is one
approach for increasing the area of the pile in mudline level. This research paper discusses a
number of small-scale laboratory models and FEM models to study the benefit of adding wings on
the variation of bearing capacity of laterally pile loaded embedded in sandy soil. To determine the
advantages of adding wings to the pile, four embedded ratios (4, 6, 8, 10) were used to model both
flexible and rigid pile types with various wing numbers and dimensions. The results revealed that
adding wings to the pile improves lateral load resistance and greatly reduces lateral deflection. So,

48 | P a g e

to achieve better resistance, wings must be linked with the pile shaft perpendicular to the lateral
load applied nearer the top of the pile head. Increasing the number of wings results in a large
increase in lateral pile capacity. The ultimate lateral applied load is proportional to the rise in
relative density at the same (L/D) ratio.

Paper ID: 315
Spatiotemporal Evaluation of Eutrophication State in the Hammar Marsh
Using A Satellite-Based Model
Bayda A Dhaidan, Imzahim A Alwan, Mahmoud S Al-Khafaji
Abstract . Water pollution is now a major threat to the existence of living beings. Accordingly,
Water quality monitoring is an important activity toward restoring water quality. As wetland
eutrophication is one of the essential ecosystem elements, devastation of this element is a
significant issue. The Trophic State Index (TSI) provides information about trophic condition of
water bodies. This paper aims to conduct spatiotemporal monitoring for the eutrophication of the
west part of Al-Hammar Marsh for the period 2013-2020. To this end, a satellite-based TSI
computation model was developed and implemented by using a series of OLI Landsat satellite
images. The results showed that there was no improvement in the eutrophication state in the marsh,
the percentage of the low class of TSI decreased in 2015 and 2018 to 7.9% and 2.6% and increased
in 2017 and 2020 to 39.8%, and 56.3%. In general, the TSI was in the poor class in all the
considered periods.
Fluctuation of quantity and quality of the inflow prevents restoring the eutrophication of the marsh
because this process requires stability in the levels of inundation above the critical limits for the
water depth and periods. Therefore, it is necessary to find suitable alternatives to provide water
drainage in quantities and quality that ensure the sustainability of the marsh ecosystem.

Paper ID: 316
Photovoltaic module electrical efficiency enhancement using Nano fluids
and Nano-paraffin
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Miqdam T Chaichan, Muhaned A H Zaidi, Hussein A. Kazem, and K. Sopian
Abstract . Today, photovoltaic modules have become accepted by the public and scientists in the
production of clean electricity and as a possible alternative to electricity produced from fossil fuels.
These modules suffer from a deterioration in their electrical efficiency as a result of their high
temperature. Several researchers have proposed the use of high-efficiency hybrid photovoltaic
(PV/T) systems that can cool PV modules and also produce hot water. Improving the PV modules’
electrical efficiency increases the investment attraction and commercialization of this technology.
The possibility of restoring the electrical efficiency of the photovoltaic panel that was lost due to its
high temperature was investigated in this study. A PV/T system designed to operate with a paraffinfilled thermal tank attached to the PV module was used. Inside the paraffin is a heat exchanger that
circulates inside a nanofluid. This design is adopted to cool down the PV module temperature. The
study was carried out in the climatic conditions of the month of May in the city of Baghdad - Iraq.
The proposed PV/T system’s electrical efficiency was compared with similar systems from the
literature. The proposed system has achieved an obvious enhancement as its electrical efficiency
was 13.7%.
Keyword: PV/T; nanofluids; Electrical efficiency; Combined efficiency, Nano-PCM

Paper ID: 320
Strength of SIFCON- Ferrocement One-Way Ribbed Slabs Contain Steel
Fibers
Mohammed M Qasim, Mazin B Abdul Rahman
Abstract . "Slurry infiltrated fiber concrete" composites (SIFCON) are a novel type of concrete
with improved strength, ductility, and crack resistance. In this study, infiltrating fibers (SIFCON)
were used to reinforce of specimens of ferrocement one way ribbed slabs. The laboratory work
consists of cast and testing of eight specimens with dimensions of 750 mm in length, 500 mm in
width and 50 mm in depth. These samples have the same wire mesh reinforcement and the same
shape as the ferrocement slabs. Two reference ferrocement slab without ribs contains SIFCON and
six ferrocement slabs with ribs contains SIFCON . The variables were the volumetric ratio of fibers
in the ribs, which were (2, 4 and 6)% and type of steel fiber (hook-end and hybrid fiber). Hybrid
fibers contain two type of steel fiber (hook-end and micro steel fiber) with equal ratio. All samples
were tested under line load up to failure with mid deflections for each test with simple supported .
The results of the test showed that the presence of steel fibers in the ferrocement ribs,for both types
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of steel fibers, improves the resistance to the final loads and the ability to reduce deflection and
increases the ductility and stiffness significantly.

Paper ID: 324
Investigating the Effect of Traffic Flow on Pollution,Noise for Urban Road
Network
Ali I Mansour, Hamid A Aljamil
Abstract Congestion has a significant impact on the environment. It's the predominant source of
pollution, as noise and air pollution. The sound produced by vehicles as well as horns creates the
worst possible environment. High motorized traffic flow nowadays is the major contributor to rising
externalities, vehicle emissions, and other pollutants that impact the environment and the
atmosphere, which result in negative atmospheric phenomena, global warming, and climate change.
Vehicle emissions cause numerous vulnerabilities, so a serious consequence may arise in the long
term, both regional and global. This study investigated Noise and pollution for different roads in the
different cities based on field data at peak periods of traffic flow, shows that the major pollutants
that are emitted from engines are: nitrogen oxides (NOX), carbon monoxide (CO), unburned
hydrocarbons (СхНу), sulfur oxides (SOX), solid particles, including aerosols, as well as carbon
dioxide (СО2).
Keyword: Emissions, traffic characteristics, urban mobility, sustainable indicators

Paper ID: 327
Investigation of Noise Pollution in an Educational Building – Case Study of
Babylon University in Iraq
Rawaa Al-Isawi, Intidhar Jabir Idan, Afrah Abood Hassan
Abstract . Acoustic conditions, considered an indicator of the level of comfort, are a major concern
in educational facilities since they are linked to students' well-being and learning capacity. In this
study, measurements of the acoustical comfort conditions were performed using portable IEQ meter

51 | P a g e

have been assessed in four selected areas of environmental engineering department building (The
classroom for fourth year, student's corridor, teacher's corridor and reception area) in the University
of Babylon in Hillah City. This was done by analyzing the data measured for 13 months from
August (2020) to August (2021). Statistical analysis by using the linear regression test was
performed to determine the relationship between the selected areas. Noise is the major parameter
for the educational areas that can interfere with the students’ activities and eventually, this will have
a detrimental effect on the students' physical and psychological health. The acquired results were
compared to the reference values specified in the handbook to international standards for noise
compliance in academic educational facilities. The results show that all the studied areas in the
Environmental Engineering Department had back-ground noise levels out of the recommended
threshold limit values (>50 dB) revealed that the indoor environment of these areas was of poor
quality, indicating the require for interventions. This study can be considered a pilot study for future
comparable research on Iraqi universities.
Keyword: Indoor environmental quality; acoustic comfort; regression test; noise levels;
environmental pollution

Paper ID: 328
Cyclic performance of exterior R.C beam-column strengthened with
different thicknesses of CFRP sheets
Mustafa Kareem Hamzah, Raizal Saifulnaz M. Rashid, Farzad Hejazi
Abstract . The recent ground motion results indicated that the RC buildings are required to be
retrofitted by different strengthening techniques. Nowadays, the external strengthening gain interest
since its easy, cost effective and not required redesign of buildings. The CFRP sheets are suitable
solution and utilized by a number of researchers. However, the numerical cyclic performance of
connection strengthened with different thicknesses of CFRP need to be well investigated. This
studyassessed the performance of RC exterior beam column connectionstrengthened with CFRP
sheets First, two grades of concrete are utilized to be control specimens, normal concrete
compressive strength (C20) and high concrete compressive strength (C50) then, the specimens are
retrofitted with different thicknesses (1.2, 2.4, 3.6mm) of CFRP sheets. The stresses and damage
states showed the importance of connection retrofitting. The CFRP shift the plastic hinge zone away
from the panel zone. Furthermore, the results demonstrated that by increase of CFRP thickness the
connection resistance will be improved. The comparison between the hysteresis curvesdemonstrated
that the yield and ultimate loadingwere enhanced for strengthened connection for both concrete

52 | P a g e

grades and the incremental in thicknesses also increase them. The outputs also exhibited that the
stiffness and ductility has increased for retrofitted specimens indicating that the CFRP
comprehensively overcome the applied cyclic loading and the beam column connection is able to
resist such type of loading.
Keyword: RC beam-column, cyclic loading, CFRP sheets, Stiffness and Ductility, Numerical

Paper ID: 329
Replacement of Flexural and Shear Reinforcement of Double-Column
Bridge Bent with CFRP under Combined loadings
Mustafa Kareem Hamzah
Abstract The bridge bent is the most critical structural component of short span bridge that highly
affected by different types of loadings. The bent failure has been observed due to in plane and out
of plane loadings. Strengthening techniques are utilized for existing bridges. However, a
replacement technique can be used for the new bridges to avoid bent failure. Moreover, the effect of
combined loading on bent performance need to be evaluated. Therefore, this study assessed the
performance of bridge bent under in plane, out of plane and combined loadings. Furthermore,
replace the traditional flexural and shear steel reinforcement of the columns with CFRP bars. The
performance of bent is assessed numerically by finite element analysis. For this purpose, six
numerical bent models are developed. The first three models with traditional steel bars and the
remaining models with CFRP rebars. The results demonstrated that out of plane loadings has more
impact on the bent structural performance than other loading cases. Flexural and shear failures are
observed in the columns for models with steel rebars. The failure started from lower side of the
column for both in plane and out of plane loadings showing low resistance. The steel rebars yielded
in early stage of loading indicating limited stiffness. However, the bent performance has been
enhanced by replacing rebars with CFRP. The bent stiffness has slightly improved by replacing
with less diameter of CFRP rods and stirrups. In addition, the CFRP bars showed considerable
resistance and hardly showed plasticity during apply loading indicating that the CFRP is suitable
material to replace steel reinforcement.
Keyword: Bridge bent performance, in-plane, out-of-plane, reinforcement failure, replacement,
CFRP
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Paper ID: 330
Numerical performance of energy dissipation slotted plate for bridge
unseating prevention
Mustafa Kareem Hamzah, Farzad Hejazi
Abstract . Recently, the bridge unseating prevention devices are widely used in active seismic
zones. These devices are stiffness dependant, velocity dependant and energy dissipation devices.
The energy dissipation devices are designed to overcome the energy that transfers from bridge
substructure to superstructure. However, the current devices are not controlled to function with
different ground motion intensities and should be replaced after yielding. Therefore, this research
introduced a slotted plate energy dissipation device with three parts, each part function in known
deformation range. The slotted plate behavior has been evaluated numerically by finite element
method. Displacement control and load control analysis has been done, and then the effect of steel
grade is studied to predict the suitable steel properties for designing the plate. Moreover, the slotted
plate behavior is applied in 3D bridge seismic analysis to assess the multi-level performance and the
ability to overcome the seismic effect on the bridge in longitudinal direction. The results approved
the capability of the plate to dissipate energy in multi-stage of deformation. The lower steel grade is
suitable for low to moderate earthquake zone and the high grade can be used in severe ground
motion areas. Furthermore, the bridge longitudinal behavior has enhanced with different steel
grades of the slotted plate.
Keyword: slotted plate, multi-level, bridge unseating, energy dissipation, numerical performance

Paper ID: 332
Seismic performance of RC column using fiber hinge concept with time
integration method
Mustafa Kareem Hamzah
Abstract . Recent seismic events showed the importance of understanding the structural
performance of RC column that can be predicted numerically. The accuracy of column performance
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depends on type of the analysis and representation of seismic effect. Therefore, in this paper a
nonlinear time history analysis has been performed to assess the seismic performance of bridge
column using fiber hinge concept with time integration method using sap2000 software. A long
bridge RC column is utilized and subjected to seismic excitation. The column has been divided into
different size and numbers of fiber to assess the accuracy of the analysis and time consuming to
analyze each case of fiber hinges. In addition, this paper used three time integration methods,
Newmark, Hilber-Hughes-Taylor, and Chung & Hulbert to predict the most suitable method to be
used in column seismic analysis. The time history displacement and base shear in addition to
moment rotation of the column are the most important factors to evaluate the column seismic
performance. The analysis results demonstrated that the most suitable time integration method is
Hilber-Hughes-Taylor for such type of the analysis since it gives more stable base shear result than
other two methods. Furthermore, the results indicated that the accuracy of seismic performance
increased by number of fibers incremental. Moreover, the number of steel fibers should be equal to
the number of bars with same area and location. The unconfined and confined concrete should be
divided into small areas to get accurate prediction of column seismic performance.
Keyword: Fiber hinge, time integration method, seismic, nonlinear analysis, comparison

Paper ID: 335
Soil Texture Distribution for East Wasit Province, Iraq
Mohammed S. Shamkhi, Hassan Jameel Al-Badry
Abstract . Abstract. Soil texture affects many physical and chemical properties of soil. Knowledge
of soil texture is essential for all water and soil studies. The aim of the research is to draw a map of
the spatial distribution of soil texture in the region of eastern Wasit province and know the
relationship of texture to the soil's hydrological groups. Laboratory tests were conducted on 25 soil
samples. With a depth of 50-75 cm, were selected from locations that represent the study area.
According to the unified classification system, The results showed that the soil texture for the
samples locations was 40% sand, 16% for both silt loam and sandy loam, 12% for loamy sand, 8%
for both sandy clay loam and sandy loam. A soil texture classification map was produced for the
study area. The first soil texture map for the area differs significantly from the World Food and
Agriculture Organization soil texture classification map. It adopts signed tests of the site. The
statistical analysis showed that the per cent sand's standard deviation was 22.65%, silt 19.247%, and
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6.416% clay. It turns out that 52% of the soil models from hydrologic group A, 24% from
hydrologic group B and 24% from hydrologic group C, Arc GIS software was used to produce
maps.

Paper ID: 71
Effect of the cure time on the Mechanical Properties of Silicone Rubber
used as Socket Liners
Ahmed K Hassan, Zuhair Jabbar Abdul Ameer
Abstract . This work is focused on the upper part of the prosthesis which is called a socket, it is in
contact connect with the amputated part. The shear force between skin and socket, local pressure,
sweating, and bacteria generation, all lead to skin inflammation and a bad smell. Consequently, the
prosthesis became uncomfortable for a patient. To address this issue silicone rubber liners is
proposed to use because it can absorb moisture, stress distribution, and anti-bacterial. The curing
time and temperature are important factors for determining crosslink density, from the results
obtained, can be noticed that, the cross-link density can greatly affect the silicone rubber properties,
it can have a direct effect on the tensile strength, modulus of elasticity, percentage of elongation as
well as the water absorption, and the cure time (15 min.) shoes the best resalt. As a result, using it
making the prosthesis more comfortable and acceptable to the patient. In this paper, the effect of
cure time on physical properties was studied.
Keyword: Silicone rubber, cure time, mechanical properties, water absorption.

Paper ID: 233
Car free zone as planning vision to enhancements transportation in city
centers (Holy Najaf city center-Iraq)
Zahraa Saeb Mohialdeen, Mustafa Abduljalil Ebrageem

56 | P a g e

Abstract . The idea of a car-free city represents a solution to the problem of fuel consumption and
air pollution caused by the use of cars and replaces the idea of owning and using private cars with
an efficient transportation system, and it doesn't mean living without cars, because cars have
become an integral part of a modern city. On the contrary, people can still drive in city but will not
park their cars at home. Instead, they park elsewhere on their way home. Research problem: Weak
regulation of the movement of vehicles in the center of the holy city of Najaf, which leads to the
danger of pedestrian movement in the city center. The aim of the research: to provide a safe and
effective movement for pedestrians in the center of the holy city of Najaf. Research hypothesis: The
use of the car-free zone strategy in the city center transportation system achieves security for the
population in the old city. The research examines reasons behind suggesting free-of-vehicle areas It
gives a number of policies to achieve the strategy in the center of the holy city of Najaf, including
the provision of public transportation, furniture and comfort for pedestrians in the streets, as well as
easy access for the residents of the area. Thus, it is possible to draw the conclusion that there is a
possibility to achieve this strategy in religious centers according to a number of policies that suit the
specificity of the area.

Paper ID: 234
Green Zone Planning for City Sustainability
N khaleefah , W S Alwan
Abstract . The importance of research has emerged by focusing on sustainable green zone planning
to solve the problem of degradation through sustainable strategies, to make green areas determine
buildings, not the other way around using GIS, by working on a hypothesis (green areas planning
according to an appropriate strategy can sustain cities).
The principle of urban planning, urban sustainability, sustainable planning and sustainable cities, as
well as urban sustainability and many strategies that support green zone planning and rely on a
number of factors for sustainable cities, have been addressed.
The research was based on how to plan green areas sustainably, what constraints the planners face
in the Dora area south of Baghdad, and the reasons for their deterioration in the urban environment,
and after analysing and comparing the changes that occurred over three periods of time (2004 and
2009 and 2019) for 10 residential stores to assess the state of the green areas during that period and
how they changed, what problems led to the reduction of areas, increased areas built at their
expense, compared to the standards of urban and rural housing in Iraq and the basic plan of the

57 | P a g e

company Paul Servis in 1971, Sustainable planning thus creates a balance in the environment,
economy and social values so that these new places meet the work and life needs of the local
population and their interests, as one of the indicators of sustainable cities environmental, social and
economic, measured by the availability of green and preserved areas relative to population density
and coverage, which are one of the most important components of the blocs of urban areas to
continue the quality of urban life and environmental and social sustainability, and the ratio of green
areas to areas built in a sample of the shop Housing in the study area is very few in most stores and
is not in line with international standards, so the current standards need to be adjusted and increased
from what they are now, as well as laws in general need to be updated because they are in their
current state to achieve the sustainability of green areas in the study area.
The most important proposals and solutions that address the problems of green areas (developing a
specific strategy, developing some laws on the protection of green areas and setting environmental
performance standards for green areas).
The research recommended the need to review the planning standard for the individual's share of
green spaces as it does not correspond to the increase in population density, and to guide the pursuit
of sustainable strategies within the plans prepared by the long-term municipal departments
supporting green areas and work to support environmental performance within municipal circles by
presenting the award for outstanding environmental performance on conservation capacity and
increasing green spaces, urging a focus on the sustainability of Iraqi cities as they suffer from
increased desertification and dredging of green areas and current climate change.
Keyword: Urban planning, sustainability, green areas, environmental performance

Paper ID: 239
Environmental resilience and physical structure of Bazian City
Marwa Alaa Abbas, Mustafa Abduljalil Ebraheem
Abstract . The ability of an organism or system to restore form and position elastically following a
disturbance or interruption of any type is the true meaning of resilience. How often does the term
"resilience" appear in regional or metropolitan contexts to allude to a local socio-economic system's
ability to rebound from a shock or disruption? Resilience can be characterized in a variety of ways.
Another term is buffer capacity, which refers to a system's ability to absorb disturbances and the
quantity of disturbance before the system's structure is altered by modifying the variables and
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processes that influence behavior. The study concludes that industrial activities affect the city in
general and the city's environment in particular through the pollutants caused by these activities. In
order to develop planning solutions to address any change in the city under the concept of
environmental resilience, the researchers paid attention to this aspect, which provides treatments,
solutions, and suggestions in order to preserve the city from crises and Industrial activities that
negatively affect the environment of the city, that the city of Bazian contains industrial factories for
the manufacture of cement and bricks because it is rich in raw materials. Of the importance of
industrial activities that contribute to the production of an economic resource for the region, but
there are deficiencies in the ecological systems that maintain the direct impact of these industries on
the environment, the insufficiency of regulations and legislation within the framework of industrial
determinants.
Keyword: Resilience, Environmental, Risk, Factors

Paper ID: 284
Estimation of water quality using geomatics techniques for the Garraf River
Basin
Jaafar Naji Daoud Al-Shuwaili ,Professor Dr. Hussein Musa Al-Shamri
Abstract . This study was conducted for the purpose of estimating the soil and water quality of the
Gharraf River Basin in the north of Dhi Qar Governorate using geomatics techniques represented by
geographic information systems (GIS), remote sensing (RS) and positioning systems (GNSS).
Which is about (90 km) from the city center. The chemical analyzes of the water samples showed
that the degree of interaction was between (7.84-7.7) and the electrical conductivity (dS.m¯¹1.11.05), and the total dissolved substances were between (1106-1051ppm), and the mathematical
statistical relationships were weakly correlated with the ratios of the visible space bands. pH,
electrical conductivity and total dissolved materials. Calcium ratios in the study area ranged
between (ppm 47.4-107) and there was a significant correlation with the range (B/R + B) with a
value of (R² = 0.51), and the results showed the ratios of magnesium in the study area between
(ppm 9.67 - 26.61.) Between it and the band ratio (B/R + B)), a correlation relationship with a value
of (R²=0.525), potassium recorded an average between (3.1-ppm 5.5), and there was a significant
correlation between it and the band ratio (B/R +R) and it reached (R²=0.665). ), found a statistical
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relationship between sodium and the ratio of the band (B/R + R)) and a significant correlation was
recorded with a value of (R² = 0.527). - 102.52) And there was a correlation between the presence
of chloride and the ratio of the range (B/NIR + G) as it was recorded (R² = 0.593), the bicarbonate
recorded ratios between (ppm 1.8-2.7), and there was a statistical relationship between the
bicarbonate and the ratio of the range (C / R). ) amounted to (R² = 0.573), nitrate values were
recorded in the study area between (4 - 3.45 ppm) and there was a significant correlation between
them and the range (B5) as it reached (R2 = 0.581), sulfate values were recorded between (207.25 277.5 ppm) and through Statistical analysis found that there is a correlation between The presence
of sulfate with the ratio (C + B + G + R + NIR) which amounted to (R² = 0.596), the sodium
adsorption ratio (SAR) was calculated, as its values ranged between (3.192 - 0.147) and most of the
statistical relationships were weakly related to the spatial ratios and were gradually The hardness
values in the study area are between (99.7 - 198.1)

Paper ID: 286
GIS Based Analysis Freight Demand in Jisr Diyala Area
Z A Wazer, N M Asmael
Abstract . In determining the economy of the region, freight transportation plays a major role.
Usually, efficient freight distribution networks take care of reducing the cost of transporting goods
to and from transportation facilities. The purpose of this analysis is to find an alternative route for
the Jisr Diyala entrance, using aggregate freight data and Spatial Analysis techniques from GIS, in
particular, to analyze the travel pattern of intercity truck traffic. Shipping data is obtained through
roadside surveys and interviews which represent the primary source of data for this study. The study
concludes by determining the best route for trucks, which reflects the current path in fact, and
proposing a path to split trucks from small vehicles to avoid the current problem, as the
questionnaires revealed that the largest amount of goods type was for construction materials by
32%, with the majority of commercial areas intended for users. The path and the study of the paths
that link them. Using GIS techniques, various assessments of freight demand are made, and
producing this analysis is helpful for decision-makers to apply the right decisions.
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Paper ID: 288
Soil quality assessment using geomatics techniques for the Garraf River
Basin
Jaafar Naji Daoud Al-Shuwaili, Prof. Dr. Hussein Musa Al-Shamri
Abstract . Overview of assessment in geographical areas (GIS) and model reviews, positioning
(GNSS), positioning ,This study was conducted for the purpose of estimating the soil quality of the
Gharraf River Basin in the north of Dhi Qar Governorate using geomatics techniques represented by
geographic information systems (GIS), remote sensing (RS) and positioning systems (GNSS).
Which is about (90 km) from the city center.In nature soils and the correlation (B / C) reached (R2
= 0.907) for sand, while the clay was correlation with the range (B / R) and it was (R2 = 0.763) in
While the correlation between the silt and the band (B/R) was recorded (R2 = 0.730), the ph record
(7.8-8.42) as it was classified as a neutral slant to the basal and it was clear from the statistical
analysis that there is a relationship with the range (C / B) as it reached (R² = 0.583). The results
showed a decrease in the values of soil samples between (0.2 - 1.7%) and the results of the analysis.
0.114% -0.197%) and the results of the statistical analysis showed the correlation of the range
(C/NIR) and gypsum with a correlation value of (R2 = 0.686) in the proportion of lime ranged
between (64.5% -21.5%) and the statistical analysis showed a correlation between calcium
carbonate and the relativity of the range (C / NIR) as recorded (R2 = 0.513), the results of the
analysis of samples from the study samples ranged between (26.86-395.55), and through the
statistical analysis it was found that there is a relationship between the rate of sodium adsorption
and the ratio of the bandwidth of the satellite visual correlation amounted to (R2 = 0.736), and it
ranged The electrical conductivity values for the soils of the study area (5.79 -44.2 dS.m¯¹) and it
was a correlation (G / R) and the correlation value was (R2 = 0.602), the calcium values in the area.
The study ranged between (400-1944 ppm) and the correlation numbering (R2 = 0.640) and the
rates of magnesium in the study table ranged, the correlation coefficient (R2 = 0.602), the sodium
record between (50-1307 ppm) and the correlation range was (C / NIR) ) Correlation coefficient
reached (R2 = 0.920), calcium carbonate ratios were found in the study stations (64.5% -21.5%) and
its ratio reached with the range (C / NIR) as the proportion of gypsum in the region was calculated.
The correlation coefficient of gypsum and range (C / NIR) was calculated ) where it reached (R2 =
0.686), the sodium adsorption ratio (SAR) was calculated and meals were between (26.86-395.5)
and there was an association with the range (B / R + NIR) as it was recorded (R2 = 0.737)
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Paper ID: 289
SUSTAINABLE MATERIALS PRODUCTION FOR OILY
WASTEWATER TREATMENT
Fatima mohammed, Abbas Khalaf Muhammad Al-Hamidawi, Mustafa Hasan Azeez ALbuhayder , Thifaf jassim mohammed
Abstract . The discharge of water from oil fields It has become one of the most significant
environmental concerns associated with the oil sector. Hydrocarbon spills and crude oil fuel spills
are a continual hazard to aquatic ecosystems. Inexpensive and sustainable sorbent materials are
needed to mitigate the environmental damage of this pollution. To meet this need, this study
features a low-density polysulfide polymer prepared by Sulfur and used cooking oils react directly..
Since both sulfur and cooking oils are hydrophobic, the polymer is close to hydrocarbons such as
crude oil and diesel fuel and can easily remove them from seawater. Oil can be recovered and
polymer can be reused in oil spill treatment . Polysulfide is unique in that it is prepared from
completely recycled waste. Sulfur is a by-product of the petroleum industry, and used cooking oil
can also be used as a raw material. Therefore, waste sulfur from the petroleum industry is used to
make effective anti-pollution adsorbents from the same sector According to the study's findings,
98.55 percent of the oil was removed from the north
Keyword: Polymer, absorption, sustainable materials and oily waste water

Paper ID: 311
Optimization of thermal module solar photovoltaic using CFD-simulation
Hussein M.Hamad, Soran J. Mohammed, M. F. Jabbar
Abstract . Photovoltaic panels can directly generate electricity by converting solar energy, but the
panels temperature reduce the efficiency of photovoltaic cells. the photovoltaic thermal PVT system
considered a new technology for improving electrical thermal performance. In this study, the daily
and monthly global solar radiation on a horizontal surface for Iraq have been measured and
presented then used with PVT water system. ANSYS software is used to simulate the water
temperature differences behavior and measure the surface temperature of PVT model using the
collected irradiation with the magnitude of mass flow rate at 0.01 and 0.02 kg per second. The
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CFID results were validated with previous studies and observed a good agreement. The simulation
tests apply a constant input temperature to the PVT system in all the yearly weather conditions in
order to enhance the surface temperature. The results observe the PVT thermal efficiency behavior
and show the maximum enhancement which is reached to 61% with the mass flowrate 0.03 kg per
second and constant low input temperature

Paper ID: 392
A simulation process of tunable open path diode laser spectrometer to detect
a carbon monoxide gas in NIR region
Ruaa Kahtan Mahmood, Samira Adnan Mehdi
Abstract . By modifying the wavelength of the open path tunable diode laser spectrometer (TDLS)
in the near infrared region, theoretical research was implemented to improve the detection limit of
carbon monoxide gas. To adjust the correct wavelength in the NIR area, MatLab code was created.
Following that, frequency domain measurements were performed in order to extract the second
harmonic as an indicator of gas presence. According to the results, the correct wave length in the
NIR area is (1584.877 nm), and the lowest limit of CO gas concentration is (0.012 ppb).
Keyword: TDLS, carbon monoxide gas, wavelength tuning.

Paper ID: 401
Mechanical Properties of Concrete Modified with Silica Fume and Integral
Waterproof and Comparison with Waste Glass Aggregate Concrete
Taghreed Abd-Almahdee Musa, Hiba Ali Abbas , Ayam Jabbar Jihad
Abstract . This study includes the effect of using different dosages of integral waterproof
Admixture and silica fume on some mechanical properties of concrete. Concrete improved by using
different ratios of integral water proof admixture(IWP admixture) to increase strength and durability
, this admixture used as percentages from cement weight in each mix ranged from 0.0% to 2% ( 0.0
, 1.0%, 1.2%,1.4%,1.6%,1.8%,and 2%) , compressive strength test done for cubes with (10*10*10)
cm for each mix .The flexural strength test was done by (10*10*40) cm beams and tested after 28
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days of curing. comparison study was made between silica fume mixes properties and mixes
without silica fume. Adding IWP admixture leads to increase mechanical properties of ordinary
concrete, the reference mix shows compressive strength equal to 26.38 MPa ,while mixes with 2%
IWP gives 38.8 MPa in this study .The study also includes the effect of using 2 main dosages of
silica fume to the mixes that contain IWP, the new concrete with two admixtures show better values
of compressive , tensile and flexural strength comparing with mixes with only IWP, the
compressive strength increased from 38.8 MPa for ordinary IWP mixes to 52.3 MPa for 10% silica
fume concrete mixes , and also the flexural strength increased from 4.8 MPa for mixes with only
IWP to 7.3 MPa for mixes modified with 10 % silica fume .Study include also using waste glass as
fine aggregate in mixes contain IWP and 10% silica fume and that show more increment in
mechanical properties also.
Keyword:Silica fume,integral waterproof, compressive strength , tensile strength ,flexural strength.

Paper ID: 410
The effect of both moisture and clay content on the soil corrosion process
for different periods of time as a geomorphological study in Al-Kut city
Ehssan A. Abdulameer, Raheem A.H.Al-Uqaily, Subhi A.H. Al-Bayaty
Abstract . Soil corrosion is a major hazard to subterranean infrastructure including gas and oil
transmission pipes, underground storage tanks and others. The impacts of soil engineering
characteristics on buried mild steel coupons' metal loss are investigated in this work. Soil
characteristics such as soil clay and moisture content are the focus of the present research in Al-Kut
city near Tigris River. For a twelve month period, 100 pieces of mild steel coupons were put
underground in five different sites across to look into the effects of the aforementioned variables on
loss of metal owing to corrosion of soil. Every three months, the samples were recovered to
evaluate the rate of weight loss and corrosion rate development. The data show that the high
moisture content of the soil is linked to rapid corrosion development. Corrosion on clay soil, on the
other hand, takes longer to start. According to the qualitative assessment, soil moisture content has a
greater impact on corrosion dynamics than clay content.
Keyword: soil, weight loss, clay, corrosion, moisture, mild steel, Kut
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Paper ID: 428
Cam based Infinitely Variable Transmission Theoretic Modeling
Muhaimen Faleh, Dr Amjad Al-Hamood, Dr Mahir H. Majeed
Abstract . Infinitely variable transmission (IVT) is a system which delivers the ratio between two
turning elements to a continuous (non-discrete) variation (including zero). This article uses
Solidworks software to build and simulate a cam-based IVT system. There are two identical units in
the system under examination. Each unit comprises a cam with an oscillating slot connection that
swings on a hinge and can be vertically shifted by changing the transmission rate. This modifier can
be a power screw or a hydraulic ram. In addition, a grooved wheel and followers or an actuator are
included in the system units. The raised wheels swing rotating movement, such that they are
coupled by a single-way clutch to the output shaft (ratchet) to move the output shaft one
way.During the performance research, cam shapes are considered and examined inside the
mechanism. a mixture of the unchanging speed and 1-5 polynomial shapes, used for the current
investigation and tailored for.The results produced from the simulation generally reveal the
theoretical results expected in accordance with the layout of the current IVT system. For all parts in
these units, the findings imply a uniform velocity while each unit is powered. In this investigation,
nevertheless, the ratchets used cause remarkable fluctuations in the angular speed of the output axis.
Further research is therefore urgently needed in the choice and investigation of more efficient
ratchets.

Paper ID: 443
Evaluation of the river bank filtration technology in water purification in
Iraq
Amir Sadiq Nehme Al-Juhaishi, Assist.Prof. Dr. Kariem Abdul Nabi Ghazal
Abstract . Water purification of pollutants is a major challenge to the sustainable development of
health in arid and arid regions of the world. Organization of water purification by the river bank
filtration is a natural technique. Therefore, this survey was conducted to evaluate the shoulder of the
Kufa River in purifying water from pollutants in an inexpensive and natural way. Six water samples
were taken from six different locations of the river course, and six corresponding water samples
were taken from the well locations near the river. The chemical analyzes of the samples were
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conducted during the month of December of the year 2020. The statistical analysis was carried out
using the SAS program. The results showed that there were significant differences, as they showed
the superiority of the concentration of phosphorous, cadmium, lead, copper, iron, manganese,
chromium, molybdenum, and the total number of bacteria in river water compared to their
concentration in well water. While it was observed that the concentration of total dissolved salts,
sulfate, nickel and chlorine was superior in well water compared to river water. From this, it is clear
that the effectiveness of the river shoulder technology in purifying the water of the Kufa River is
low because the process of pumping water from wells is not continuous. It is assumed that to
achieve the effectiveness of this technology, we need continuous months of pumping until the work
of the river shoulder technology is achieved.

Paper ID: 463
The impact of nano clay on normal and high performance concrete
characteristics: A review
Aseel Mansi, Nadhim Hamah Sor, Nahla Hilal, Shaker M A Qaidi
Abstract . The use of nanoclay to improve the qualities of construction materials and engineering
applications has attracted a lot of discussion in recent years. This review article summarizes the
influence of nanoclay as a cement substitute and supplement on the performance of conventional
and high-performance concrete. The addition of nanoclay to high performance concrete revealed an
increase in compressive and flexural strength, as well as durability attributes such as resistance to
elevated temperatures and sulfate attack, while simultaneously decreasing porosity, permeability,
and water absorption. This enhancement is a result of nanoclay's roles as nanoreinforcements,
nanofillers, nucleation sites, and reactive pozzolans, which promote hydration and increase material
characteristics.
Keyword: Nano clay; Self-compacting concrete; Workability; Hardened characteristics; Durability.

Paper ID: 475
A review of studying the relationship of traffic Stream Characteristics and
noise intensity with Flexible Pavement Surface Condition
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Taghreed Reyadh Merza, Mohammed Abbas Al-Jumaili
Abstract . In general, roads are a very important infrastructure to facilitate people's access to their
social and economic activities, so knowing the things that affect the efficiency of these roads is very
important and how to maintain them. One of the aims of this research is to shed light on previous
studies that showed the relationship between traffic characteristics and noise intensity on the
condition of the breakable Pavement. The results of previous studies show that flexible Pavement
has 19 potential failures and how to address them. There is a relationship between the
characteristics of traffic flow and failures that occur in flexible paving. It is also possible to
calculate the road condition by knowing the types of faults on the road using several roads or by
using specific formulas to calculate the road condition index. There are relationships between the
road condition index, the vehicles' speed, and the models that link Noise to speed. And that most of
the relationships that were used to calculate the elastic pavement condition index and its
relationship to the movement characteristics are statistical relationships using ANOVA, recreation,
and R2
Keyword:Traffic Engineering; Traffic noise; traffic characteristics; pavement condition
index; flexible Pavement.

Paper ID: 479
Some Properties Of Concrete Containing Waste Brick As Partial
Replacement Of Coarse Aggregate And Addition Of Nano Brick Powder
Duaa Jabbar Abdullah, Assist prof. Zena K Abbas, Dr. Suhair Kadhem Abed
Abstract . The accumulation of construction and demolition waste is one of the major problems in
modern construction. Hence, this research investigates the use of waste brick in concrete. Seven
different concrete mixes were investigated in this study: a control concrete mix, three mixes with
volumetric replacement (10, 20, and 30)% of natural aggregate with brick aggregate, and two mixes
with the addition of nano brick powder at a percentage level of 5–10% by weight of cementitious
materials. And the last one was mixed with 10% nano brick and 10% coarse brick aggregate. The
experimental results for the additive of nano brick powder showed an enhancement in mechanical
properties (compressive, flexural, and tensile strength) compared to the control mix for all ages,
while the mixes with 10% coarse brick replacement also showed a slight improvement in the
mechanical properties up to 5.33%, 2.79%, and 2.38% for compressive, splitting tensile, and
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flexural strength, respectively, at 28 days. The nano particles modified the mechanical properties of
the CBA concrete when mixed with 10% nano brick and 10% coarse brick aggregate, up to 11.54%,
8.56%, and 3.3% for compressive, flexural, and tensile strength, respectively, at 150 days.

Paper ID: 482
Isolation of Pseudomonas aeruginosa from soil and production of lipase
enzyme
A A Ali, K W Hameed, M I Nadder
Abstract . The isolates of Pseudomonas aeruginosa bacteria were uncovered in the soil surrounding
the roots of palms and public gardens in Baghdad for the production of lipase enzyme. The lipase
enzyme has many applications that are included in the textile and food industry, and the
manufacture of detergents and medical preparations. Several tests such as temperature change,
incubation period, change of lipid sources, nitrogen sources such as peptone and tryptone, and
carbon sources such as glucose and lactose were carried out to choose suitable conditions for
bacterial growth. The results indicated studying the conditions affecting production, it was noted
that the best production was when using the culture medium to which 1% of corn oil was added, pH
7, at a temperature of 37 °C and an incubation period of 24 hours in vibrating incubator at 151 rpm,
The soil surrounding the roots of the plant is a good reservoir for the presence of Pseudomonas
aeruginosa bacteria
Keyword: Bacteria, pseudomonas aeruginosa, Lipase assay, Enzyme, Lipase purification.

Paper ID: 496
A Comparison Between Half and Full Fins at Nanofluids in Transformers
Sajeda abd ali, Ibtisam A. Hasan, Assit. Prof. Ekbal hussain
Abstract . Power transformers characterize the biggest section of capital investment within the
distribution substations as well as transmission. Additionally, outages of those transformers have a
substantial economic influence on the functioning of an electrical network due to the fact that the
power transformers are one of the utmost overpriced constituents in an electricity structure. A
suggested thermal model for a distribution transformer is investigated. The temperature distribution
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in the three-phase transformer (250 KVA 11/.416 KV core type, mineral oil) was obtained using
"COMSOL PROGRAM" after a 3D simulation utilizing a transient analysis in light of the Finite
Element Method (FEM). Meanwhile, the suggested model is being used to examine the impacts of
different types of oil on HOST. To test the effect of nanoparticles on heat transfer process, the
insulation oil was changed with Nanofluids and hybrid nanofluids ; For present work, can be
concluded when add nanofluids(Al2O3,CuO,SiC) for oil of transformer under different
concentration ratio (0.3,0.5,0.8,1,1.2,1.4 % wt) and add hybrid nanofluids (oil+ Al2O3+CuO), (oil+
Al2O3+SiC), (oil+ SiC +CuO) at different concentration ratio (1,1.2,1.4 % wt). The concentration
of nanofluids show a direct influence on the temperature reduction for the studied cases. Finally it
can be said, the proposed model was succeeded in simulating the distribution transformer, which is
in good agreement with the experimental tests adopted for this work, and it could be used as a
design tool with assist of COMSOL Multiphysics Package .The present model successfully
accomplished for expecting the temperature distribution at any locations in the transformer when
compared with practical measurement.
Keyword: Thermal model, concentration, distribution transformer,Nanofluid,hybrid.

Paper ID: 504
Study the consequence of fly ash on some of physical soil characteristics
Najwa Wasif jassim, Shaymaa alsafi
Abstract . Study the consequence of adding fly ash (FA) on the Atterberg limit; cohesions and
internal friction of angles of the verified soil was the aim of this search. The tested soil according to
the system of unified soil classification was (CH) group. Fly ash (FA) was added to the tested soil
samples in 1, 3, 6, 9, 12, 15 & 18 % by weight of samples.
This study shows that once the tested
soil mixed with (FA); the values of cohesion reduced; while the values of the angles of internal
frictions increases. The drop in the soil sample cohesion when mixed with 18% of (FA) was 34%,
were noteworthy increase in the angles of internal friction. For all soil samples as the percentages of
adding (FA) increase, the decrease in the index of plasticity amounts increase also at different rates.
The adding of (FA) produced a reduction in the liquid limits; plastic limits and henceforth the
plasticity index of the tested soil sample at rate of 43%, 48% and 37% correspondingly. The
plasticity index losses took place at the first 3%, at a lesser rate, then the rate increased at 18% of
additive and because nearly constant.
Keyword: Fly ash; Atterberg limits; cohesions; internal friction of angles.
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Paper ID: 505
Sediment control at the lateral channel inlet
Rana A. Al-Zubaidy, Rawaa H. Ismaeil
Abstract .Environmental and civil engineering projects frequently employ the open channel side
intake structure. However, the commonest among the issues faced in most of the lateral intakes
include sedimentation and sediment delivery. This involves several problems namely, decreased
flow discharge capacity in the irrigation canals and the threat of water blockage during times of low
water flow. Besides, this problem with the sediment either lowers the performance levels or causes
failure of the facilities that this sub-channel serves. Hence, the engineers focused on designing an
intake with the features of high flow discharge and low sediment delivery. This paper attempts to
review and summarize the literature relevant to the branching channel flow and submerged vane
technique to minimize the sediment-related issues. The present review highlights that most of the
earlier research work done dealt with the characteristics of the flow in a right-angle branch channel
possessing rigid confines. Also, more investigations are required regarding the implications of the
submerged vanes. Besides, no comprehensive studies are available on the saddle point itself, and a
high percentage of the studies have been part of earlier investigations that had focused on only
briefly outlining this subject.
Keyword: Sediment, lateral channel , Seperation zone, Submerged vanes.

Paper ID: 511
Urban Mnagement of city centers the road to the sustainable development
(Sustainable land use management)
Assistant prof. Dr. Areaj Khairy Alrawi, Shurooq Saad Qasim
Abstract . The urban management, municipal councils and their local committees, in addition to the
laws, and regulations enacting them, play an important role in defining economic, social and
environmental scenarios, and directing them towards achieving sustainable development.
Sustainability in all its forms. The research seeks to identify the mechanisms and concepts of urban
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management in general and the management of urban land uses in city centers in particular, and
how to use them optimally and achieve the best distribution of their uses in order to be sustainable
and achieve sustainable development in the city center by integrating the principles of sustainability
in the urban management process to become As a result, we have a vibrant sustainable center. In the
theoretical framework, concepts related to the city center, its importance, characteristics,
components and limits were presented. The concepts of sustainability and sustainable development
were also presented, and what are its objectives, dimensions, standards, and approaches, in addition
to defining the sustainable city center and its components and how, and through the theoretical
framework, indicators of sustainable urban management were extracted. . On the practical side, the
researcher used the field surveys of the study area (the old Rusafa Center) in addition to distributing
the questionnaire form to the specialists from the planning and executive departments of the study
area to show the extent of their agreement and disagreement about the extent of the application of
sustainable urban management indicators within the context of the work of the current urban
management system. The results of the research showed a shortcoming in the adoption of the
principles of sustainability within the context of the work of the current urban management, as the
results of the questionnaire showed the non-conformity of most of the indicators that were applied
to the current urban management system.
Keyword: city center, urban management, urban land use management, sustainability, sustainable
development, sustainable city center.

Paper ID: 527
Improving Ionic Exchange Process of Potassium In poor soils by Bentonite
Waleed R. Abdullah, Dr. Sali Nabeel Jabrou
Abstract . The current study was carried out to improve ionic exchange for potassium in sandy and
gypsiferous soils to obtain an increase in absorption of potassium ions in NPK fertilizers, the
improving process includes two stages; The first is adding NPK fertilizer with concentrations
(0.020%, 0.040%, and 0.070%) by weight for two samples, the exchange potassium concentration
was measured and notice the increasing from 124 ppm to 140 ppm in sandy soil and from156 ppm
to 180 ppm in gypsiferous soil when using the highest concentration (0.070%), the second stage
included adding grinded bentonite ore (10%, 20%,30%) by weight to the two samples after treated
with NPK fertilizer in same concentrations above, potassium exchange increased to 340 ppm in
sandy soil and to 450 ppm in gypsiferous soil by using NPK fertilizer and bentonite ore concentrate
(0.070% & 30%) respectively.
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Paper ID: 528
Synthesis and characterization of some 1, 5-benzodiazepine derivatives
from Chalcones and their use as scavengers for some heavy metals in
Environmental Systems.
Ahmad Moulood Taha, Malath Khalaf Rasheed
Abstract Chalcones (A1-A4) compounds were prepared by reacting an aldehyde (Cinnamaldehyde
or terphthaldehyde) with a ketone (4-aminoacetophenone or acetylacetone) in the presence of 30%
NaOH as a catalyst and ethanol as a solvent. Derivatives of 1,5-benzodiazepine (A5-A12) were
prepared by reacting these prepared chalcones with orthophenylenediamine or 4methylorthophenylene diamine in a basic medium of sodium hydroxide 10% using the microwave
method. Some prepared compounds were used as scavengers of some heavy metals (iron and lead)
from heavy water in ecosystems, as the results indicated the ability of these compounds to reduce or
withdraw these elements from heavy water. The stability of these compounds was also tested
against laser rays, as they showed resistance and stability towards laser rays.

Paper ID: 535
Technologies of sustainability in large banks buildings
Maab Hisham Ayead, Osamah Abdulmunem Al-Tameemi
Abstract . Achieving energy efficiency is a very important step of applying the concepts of
sustainability, this will reduce the financial costs that coming from energy consumption for the
purposes of operating HVAC system so this concept will give a great effect on the environment and
the economic aspects. Bank buildings are represented of the financial strength of the country, as
they have a strong and direct impact on the reality of society and urban reality, and these buildings
often consume a large amount of energy for cooling and heating purposes in the hot and dry climate
of Iraq, so the research problem is focus on the knowledge deficiency of the importance of the role
of technologies of sustainability in advancing the banking work at the design and performance
level.
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Therefore, the aim of research was to find the knowledge aspects of designing the external envelope
of the banking building in a sustainable manner that contributes to achieving energy efficiency and
reducing the negative impact of banking buildings on the environment, as a result technique of
sustainability and technological developments have led to the change and innovation in designing
an advanced environment in banking buildings, such as achieving communication in the work
environment in addition to providing comfort to the occupants in it, and this will lead to improved
performance and production.
Keyword: Techniques of sustainability, banking building, energy efficiency, indoor environment.

Paper ID: 537
Impact of traffic characteristics and pavement surface condition on noise
level for rigid pavement
Ban Ali Kamil, Hamid Athab Eedan AlJameel
Abstract . The proper design of a road's surface layer can result in pavements that are not only
better in terms of ride comfort and safety, but also in terms of noise reduction. The use of low-noise
pavements may be an effective measure to reduce the acoustic pollution generated by road traffic
This study aims to consider the effect of changed pavement features on the noise level.
Tire/pavement noise is a major contributor to traffic noise at highway speeds. The effects of
pavement properties, including air-void content, gradation properties, roughness, texture, pavement
surface condition are major contributors to traffic noise at highway speeds. As the overall texture
and IRI, increase noise levels. The results showed that greater air void content decreases the level of
high-frequency noise.
Keyword: Transportation Engineering; noise; traffic characteristics; pavement type

Paper ID: 548
Experimental study of composite concrete cellular steel beams
Mustafa Kamil Abbas, Hayder Wafi Al_Thabhawee
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Abstract . The main objective of this study is to compare the structural behavior of composite
steel–concrete beams using cellular beams with and without steel ring stiffeners placed around the
web openings. An IPE140 hot rolled I-section steel beam was used to create four specimens: one
without openings (control beam); one without shear connectors (non-composite); a composite steel–
concrete beam using a cellular beam without strengthening (CLB1); and a composite steel–concrete
beam using a cellular beam (CLB4-R) with its openings strengthened by steel ring stiffeners with
geometrical properties Br = 37mm and Tr = 5mm. CLB1 was fabricated with openings of 100mm
diameter and a 1.23 expansion depth ratio, while CLB4-R was fabricated with openings of 130mm
diameter, a 1.42 expansion depth ratio. Both beams were 1700mm in length with ten openings. The
results of this experiment revealed that the loads applied to CLB1 and CLB4-R at deflection L/360
exceeded the load applied to the control specimen at the same deflection by 149.3% and 177.3%,
respectively. The results revealed that the non-composite beam had an ultimate load 29% lower
than that of the control beam. The ultimate load on CLB1 was 5.3% greater than that of the control
beam, and failure occurred due to web-post buckling. While the ultimate load of the CLB4-R beam
was 18.43% greater than that of the control beam, the Vierendeel mechanism was indicated as the
failure mode.

Paper ID: 551
Development importance of the regional development program
(comparative study between Babylon and Maysan provinces for 2019)
H A S Alshadidi, N S H Aldabiwee
Abstract. Achieving energy efficiency is a very important step of applying the concepts of
sustainability. In this research, the relationship between the regional development program and
achieving spatial development goals (a comparative study between Babylon and Maysan provinces
for 2019) will be discussed, as well as the factors that lead to a kind of moderation in the
development of the provinces, and whether these factors help to distribute the spatial budget
between administrative units, based on the application of development fundamentals and in
accordance with planning standards in order to achieve the development goals of the regional
program. Distributed (100) forms divided into (n=50 samples of executives and administrators from
Babylon province, n=50 samples of executives and administrators from Maysan province) who are
employees working in different administrative units in both provinces. Applied the statistical
package program for social sciences( statistical package for social science(SPSS) v.2 Through it,
the link tool was used Correlation In applying this questionnaire, it was found that there is a
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correlation between the dimensions of the predictive variable program of the development of the
regions and they are (institutional dimension, economic dimension, urban social dimension,
environmental dimension), and also that there is a correlation between the dimensions of the
predictive variable program of regional development and (spatial dimension) of the variable
achieving the objectives of spatial development for the province of Babylon and Maysan. Based on
the above, we have found that the improvement in the dimensions of the predictive variable
program of the development of the provinces leads to the achievement of the objectives of spatial
development and in accordance with the planning standards of the province of Babylon and
Maysan, either weakness in the axes or dimensions of the predictive variable leads to weakness or
failure to achieve development goals in the provinces of Babylon and Maysan.
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