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IMPLEMENTATION OF QUALITY IN
PREPARATION THE ENGINEERING DESIGN

Pr. Raji Al-Ani Aflrah Ahdeljabhar
Lngineering Managenwn ' M.Se. in Managemeni

ABSTRACT

Quality of Engineering Design is considered as an important and essential matter for assuring the
quality of the following project phases (construction, commissioning and maintenance), and any
delay or fau't in ihis phase(Design phase) will reflect on the following phases cumulatively.

In this research, the authors has identified the quality requirements in engineering design which
represented as requirements for achievement constructability, and design control.. and then
controlling the cost of design. The research has also discussed the reasons of causing problems in
preparing the engineering design and that will affect the executed project.

The researches have concluded many points like there is a necessity to nominate the design works
w the related phases of the design preparation to implement the quality qumleLnt‘: in the
engineering design
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FATIGUE EQUATION PARAMETERS RELATIONSHIPS

Prof. Hamed M. Alani Asst. Prof. Dr. Ali H. Al-Neaime Dr. Hassan Y. Mirza
Civil Engineering Department — College of Engineering ~ University of Baghdad

ABSTRACT ,

Substantial amounts of data concerning the—fatigue performance lests are presented, These data
contain the information about resulis”that are expressed by -micans of the fatigue cquation
parameters  Different fatigue tegeS are included using different types of” mixes. The collected
formation was not similapAn all aspects. Some studies included vartables. which were not
considered by others, TheAlifferent representations of the fatigue equation makes it necessary lo
find the relations betwe@n the parameters of these different equations in order 1o study all the data
together. The colleeted data were examined statistically to check its consistency; that is to say, they
belong to the same population. The Kolmogorov-Smirnov test for goodness of fit was adopted for

this purpose. :
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KEY WORDS
Fatigue, flexible pavement, pavement performance

INTRODUCTION

According to the previous studies, there exist a variety of fatigue equations, which were used for the
prediction of fatigue performance of flexible pavements. For the controlled strain mode of loading
test, the general fatigue equation is (Pell S. F. 1973).

oy PRl

Nr= K. i) (1)

Where:

N;: the number of repetitions ol loading till tailure at a particutar ley el of initial straimn.
_: the strain that is repeatedly applied on the speeimen.

K. A: material coefficients.

For the controlled stre_s mode of loading test, the equation given below is used:
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SEISMIC ANALYSES OF AN EARTH DAM USING THE
BOUNDING SURFACE PLASTICITY MODEL

Dy, Omar al-Farouk Salem Al-Damluji
Assistant Professor
Department of Civil Engineering,
University of Baghdad, Iraq.

ABSTRACT
This investigation presents coupled analyses of an carth-dam problem including all aspects of fluid-
structure interaction (class 1 coupling) and soil-pore fluid-structure interaction (class II coupling)
under earthquake excitations using the finite element method and its comparison with the uncoupled
one. New software for predicting and analyzing coupled behaviour is established using the pressure
formulation for modelling of the fluid and the u-p formulation for modelling of the soil-pore fluid.
The staggered partitioned solution technique for coupled field problems is implemented and used in
the computer code. This scheme is incorporated in terms of a sequential execution for single-field
analvzers. The bounding surface plasticity model is used as a constitutive relationship for modelling
the clay core of a dam made up of Boston blue clay first and Baghdad brown silty clay later. The
general theoretical framework of the model and its numerical implementation with emphasis on
isotropic conesive soils are given. Also. the input material parameters are identified and the tests
required for delermining these parameters are clarified on Baghdad brown silty clay. Implicit-
Implicit Newmark's numerical integration scheme with o corrector !/ predictor algorithm is
employed lor time integraton ol the equativas o motion

The resuits show that the bounding surfade plasticity model can give @ logical impression lor the
behaviour of clayey soils under dynamic loads. Also. the earthquake design of structures generally
and dams, in particular, must take into account various interactions between the foundation, the
structure and the water in the reservoir in addition to site effects. Amplifications due to stratification
and dephasing (response lag) in the foundations of structures should also be considered.
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USING MARKOV MODEL IN RELIABILITY ASSESSMENT OF AN
ELECTRICAL POWER PLANT

Prof. Dr, Nihad Al-Rawi . Dr, Zuhair 1. A. Al -Daoud Soroor Kh. Hussain Al-Khafaji
Baghdad University / President Baghdad University / Mechanical - = University of Technology /
Assistant for Faeineering Department Mechanical Engineering
Sinmisisbon Allairs : r Drdpartment
ABSTRACT

The aim of this work is to make an evaluation to the reliability and availability of an electrical
power plant as special kind of production systems to assess its ability in providing power with
acceptable quality at a given period of time.

Markov model was used as an analytical tool in assessment of the reliability and availability of a
production power plant in Iraq, and especially for its four new steam-power units, which considered
as basic power units of this plant.

This model (Markov) was used for the first once in assessment of power production system in Iraq,
and prove its ability to provide a general evaluation for the performance of the power plant during a
period of time.

Since the method has too extensive mathematical operations, Matlab system (version 6.5) was used
W Tormulize two computerized programs. once for define the mathematics model of the problem,
and the other for the analysis and plot the curves. E \
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KEY WORDS:
Reliability, Availability, Fault Tree Analysis, Markov process model, Steam-Electrical power unit

INTRODUCTION

A System in Markov ‘model is looking to be in one of several states. One possible state, for

example, is that, in which all the units composing the system are operating. Another possible state is
567
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DYNAMIC RESPONSE OF RUTTBA SAND USING EQUIVALENT
LINEAR MODEL

Asma Y. al- Tae'e
Assistant Lecturer, Civil Eng. Dept.
College of Eng./ University ol Baghdad

ABSTRACT '

In this paper. the dynamic response of Ruttba sand with different relative densities is studied by
using equivalent linear model.

The equivalent linear model is adopted in which-the soil properties are strain dependent but cycle
independent. The shear modulus tends to decrease as the shear strain increases, while the damping
ratio tends to increase as the shear strain increases.

The computer program SHAKE, developed at the University of California, Berkley, is used for
predicting and analyziag the problem.

The study reached that the magnitude of the acceleration is increasing as the relative density is
decreasing and the natural frequency of the structures that would be built on Al- Ruttba soil must
not be equal to (4 ¢/sec.) to avoid resonance condition.
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KEY WORDS
Earthquake, shake, spectra. acceleration and Ruttba sand.

INTRODUCTION :

In recent vears engineers and geologists have become increasingly aware of the need lor evaluating
the effect of soil condition on the 2round surface accelerations, and thus the intensity of shaking. 1o
which structures are subjected during earthquakes. For design purposes, the expected earthquake
motions at a site are usually characterized by response spectra curves, such as those proposed by
Housner (1970), Newmark et al (1973), Seed et al (1976). These spectra are presumably equivalent
to an ensemble of eartnquake time histories that can occur on a site, and therefore represent a more
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PREDICTION OF OPTIMUM SEPARATION CONDITIONS FOR
SEQUENTIAL FIELD SEPARATION SYSTEM

D Mohammed S0 A L-Jawad - M. Omar o Hassan
Universily of Baghdad
Cotleze of Bngineering
Petroleum Department

ABSRACT

A study has been done for finding the optimum separators pressures of degassing stations. The
optimum operation presswres are determined by employing Constrained Rosenbrock (1966) method
using the nm,\'inunn APL minimum GOR and mintmum 13,4 as objective functions and separators
pressuves as the decision varlables, The optimization of separators pressures requires equilibrivm
flash calculation under different conditions of pressures and  temperawres o determine  the
conditions that will vield the most stock tank figuid. FEquitibrium flash calculation is achieved by
solving the cquation of state. In the current study. Soave ~ Redlich — Kwong (1972} and Penyg -
Robinson (1976) have neen used with the black and volatile oils respectively.

Awo compuier modets are weed 1o hind e optimum separators pressares, he st maded s OKPB
which can be used with black oils while the second 15 OSUY that eopdevs volatile vils, Application
ol these models shows nnprovement ot e all vbjective functions for oils, [wo cheeking techniques
(the plofting & sensitivity analysis test) proved the validity of these optimization modets.
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COMPARISON BETWEEN FPGA CO-P |
ROCESSOR&TMS320C641X DSP FAMILY IN IMPLEMENTING
DIF FFT ALGORITHM

Asst. Lecturer N. H. Abbas Asst. Lecturer A, M, Ragib
Dept. of Elect. College of Eng. Dept. of Mechatronic AL khawarizmy
Eng. — University of Baghdad

ABSTRACT

The Decimation in Frequency Fast Fourier Transform (DIF FFT) is a computationally intensive
digital signal processing function widely used in applications such as imaging and wireless
communication. Historically, this has been a relatively difficult function to implement optimally in
hardware, leading many software designers to use digital signal processors (DSPs) in soft
implementations. Unfortunately, because of the function’s computationally intensive nature. such
an approach typically requires multiple DSPs within the system to support the processing
requirements. This is costly from a device and board rcal-estate perspective as well as power
intensive.

Field-programmable gate array (FPGA) co-processors have become an extremely cost-effective
means ol off-loading computationally intensive algorithms to improve overall system perlormance
while reducing development time, cost and risks. This paper will describe two DIF FET
implementation approaches, one implemented as an FPGA co-processor and the other using only an
external TMS320C641X DSP Family. It will then examine the advantages and disadvantages of
these approaches from performance. cost, power consumption and ease of implementation
perspectives.
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REMOVAL OF THE FURFURAL FROM WASTEWATER
BY THE GRANULAR ACTIVATED CARBON

Prof. Abbas H. Sulaymon Ass. Waleed M. Abood
Baghdad Univ. Ass. Head of Eng.
Eng. College Ministry of Industry

Energy & Environ ment researches Centre

ABSTRACT

The aim of the present work is the adsorption of the furfural onto activated carbon where Langmuir
and Freundlich equation were used to determine the adsorption isotherm in the batch experiment.
Continuous adsorption experiments of fixed-bed were carried out 1o study the effects of flow rate,
bed depth, initial furfural concentration. carbon particle size to determine breakpoint time and
adsorption capacity. i
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KEY WARDS
Furfural, adsorption. Activated carbon, Break point time, adsorption capacity, waste water
treatment, Langmuir and Freundlich equations

INTRODUCTION p

Adsorption onto solid can be defined as the phenomena that takes up the molecules from the fluid
phase onto the solid swface (Kirk and Othmer, 1947) and adsorption is probably one of the most
common advanced waste water treatmeni processes. and it finding in creased use in the waste water
treatment for removal of relractory toxic substances (Weber 1972)

Adsorption techniques are widely 1sed in the field of removing small guantities of the pollutants
present in large volumes of fluid. Removing pollutants by adsorption can be carried out in a batch
wise or conimnuous manner of practice (Rao 1994),

In continuous adsorption systems, there are many types of adsorber generally used in the waste
water applications, down flow fixed-bed, packed moving-bed and up flow expanded-bed adsorbers
(Cavaseno 1980).

EXPERIMENTAL WORK

Material
Waste water used m this study was obtained from Al-Dora refinery treatment plant after the stage of
primary treatment. s
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SUGGSSTED ENERGY EQUIVALF.NCE APPROACH FOR THE
DYNAMIC ANALYSIS OF TAPERED CHIMNEYS

Dr. Thamir K. Al-Azawi Dhia. B. Ghailan

Assistant ProZ/Civil Eng. Depl. Assistant Lecturer/ Civil Eng. Dept
College ol Eng./Baghdad University ' College of Eng.” Al-Mustansiriya University
ABSTRACT

In this paper an energy equivalence approach is suggested for the dynamic analysis of tapered
chimneys. For any mode of vibration; by equating the kinetic energy of the actual chimney to that
of an equivalent prismatic chimney, a hypothetical equivalent uniform mass has been obtained for
the equivalent chimney. Also, by equating the strain energy of the actual and equivalent prismatic
chimney, a hypothetical equivalent constant moment of inertia has been derived for the equivalent
chimney.

I'he accuracy of the proposed cquivalent prismatic model has been checked by comparing the
results with that of the conventional segmented model using the stiffness method, which is deemed
to be the more rigorous solution- Free and forced dynamic analyses have been carried out and the
results indicated that the proposed equivalence energy model is in a good agreement with the
stiffness (segmented chimney) model. The maximum discrepancy in the fundamental natural
frequency ranges between 1.2% and | 44%, The difference in the maximum dyvnamic bending
moment due to wind vortex shedding is about 3.0%
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KEY WORDS-
Chimneys ,dynamic analysis .energy method ,stiffness method, wind loads.

INTRODUCTION

The wind and seismic analyses procedures for chimneys are outlined in the codes of practice
(DIN 1056(1969), ACI. 307( 1998). A considerable economy can be achieved when using tapered
chimneys because the wind and seismic responses are generally reduced.
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OPTIMAL BRAIN SURGEON PRUNING OF NEURAL NETWORK
MODELS OF MANUFACTURING PROCESSES

" Bahaa Ibraheem Kazem Ali Khudhair Mutlag
Mechatronic Engineering
Baghdad University

ABSTRACT

In this paper, Optimal Brain Surgeon (OBS) pruning algorithm is proposed to optimize network
architecture with respect 1o testing patterns error and overcoming the overlitting problem. Turning
process is used as case study to improve the performance of the neural network-surface roughness
model. Using the proposed algorithm reduced the prediction error on testing patterns from 0.6237 1o
0.2854 based on the absolute percent error estimate. Also. a noticeable improvement is made in
correlation coefficient from 0.8656 o (L9807 making the network more reliable lor new operating
conditions. :

-

dadall
a5 Caat sl g3 gall (3220 (OBS) Ball §Leall daln Ape )yl sa il Candl 120 38
£ sl overfitting J (5ol Al apantl 5 08 Cppanily JLEAYH 23 i ) Al 2S00 A Jlans
e S 38l Jage Gueandd Al pall AaS Jeall 138 L.,j{lﬂ_};._]lm ul.mi guas)l 48
U—a L8N 23l il a3 gl _h.:.. Jﬁall &L._l! Al I_UJHUMJJL_’:L Cuaid Jus el & 504l
361 320 Jeay Las 0.9807 Y 0.8656 e LY Jalas 2 Jasale (st 0 0.2854 ) 0.6237

: sl Jail VST Ad 3y

KEY WORKDS
artificial neural networks, optimal brain surgeon. over [itting problem

INTRODUCTION

An Artificial Neural Networks (ANNs) is a common method for modeling and identification of
manufacturing Processes. The use of ANNs consists of two phases training and reasoning. The
performance of the neural network model during reasoning phase is largely dependent on the
available number of training patterns and network size. As the cost of collecting large number of
training patterns is high in most manufacturing processes and there are no hard and fast rules that
control the network architecture, most neural network models of manufacturing processes suffer
from overfitting problem.

The importance of applying neural networks in manufacturing processes has now been widely
recognized as it results in increased productivity, improved product quality, and decreased
production cost. Also. the complexity of most manufacturing processes is the obstacle 1o its
successful modeling using the conventional methods such as stochastic techniques. partial
difTerential ~quaiion. etc,
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EVALUATION OF CORROSION BEHAVIOR AND
FLECTRDCHEMICAL CHARACTRISTIC OF WELDED STEEL
ALLOYS

Assist Prof., Nabeel Kadim Abid Al- Sahib
University of Baghdad / Al --Khwarizmi College of Engineering

ABSTRACT

Two types of steel alloys (St.17Mnl1Si and st.22MnAl) and their fusion welded parts applying
different thermal treatment techniques were tested electrochemically. Their electrochemical
characteristic including: the electrochemical potential values and current density of the base metals,
heat affected zones and welding pools are estimated. Correlations are developed to express the
effect of the electrochemical potential of the heat affected zone as an additiopal independent
variable of the models. Also the evaluation of corrosion resistance behavior of welded alloys used
as corrosion medium 3% NaCl solution in presence of air, oxygen and carbon dioxide for 3300 hrs.
were investigated visually and experimentally using different techniques . The-developed models
estimated are candidated to be used to determine the clectrochemical characteristics of other related
classes of welded steel alloys.
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KEY WORDS
Electrochemical potendal, current density. heat affected zone, welding pool. corrosion resistance.

INTRODUCTION

Steel and welded steel alloys are the most important widespread structural engineering materials
used in constructions. During service, the constructions are subjected to ecologically hazardous and
corrosive media. As a result failures in metalworks occur owing mostly to corrosion damage
(O.1 Steklov 2001). From practical point of view, the most corrosion failure of steel equipments
takes place on welded joints (0.1 Steklov2001).
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SPLINE-APPROXIMATE METHODE FOR SOLUTION OF
RVERSE PROFILE PROBLEM IN SPACE

Ahmad Zaidan M. H. Nahil M. H. Abhmed A, A,
Univ, of Baghdad Uiniv. o -Baghdad Uiniv. of Baghdacl
Al-Rhacarizmi L ollege vl Laog. Coblewe of Lng, College ol Eng
ABSTRACT.

Profiling is one of the important problems in mechanical engineering and industry because of its
large applications in the field of cutting tool. Most papers and researches deal with the problem of
profiling of involute profile. The problem of direct profile design consists in determination of
profile tool if profile of gear is defined. This paper deal with problem of determination non-involute
profile for helical surface in which profile of tool is defines and this problem called the reverse
rofile problem. There are very large applications of this problem in cutting tool. for example
cutting of helical surface (flutes) of twist drill with disc (wheel) tool and generating of helical
surface for hops with disc (wheel) tool. To solve this problem, we will use transformation method
lor determination profile of helical surface and spline — approximate method for describing initial
profile of tool. :
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KEY WARDS
Gear, involute profile. non-involute profile, profile, disk tool, cutting machine.

INTRODUCTION

Direct profile problem consists in determination of profile tool when profile of gear is defined and
this problem we can study in plane such as generation profile of gear by rack cutter (Litvin1997).
Our research deal with problem of determination profile for helical surface which generated by
disk tool and to solve this problem we will study disk tool and helical surface in space.

The problem of the determination profiles for helical surface consists of two categories:
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SOLVING MULTIPLE-CONTAINER PACKING PROBLEMS
USING PSEUDO-MEIOSIS GENETIC ALGORITHM

Dr. Bara®a Ali Atten Deldar Thrahem Abido Al-Raliman
University of Baghdad
College of Science
Department of Computer Science

ABSTRACT

Knapsack problems aré a class of common but difficult (NP-complete or NP — hard ) problems.
Since, it is believed that no knapsack problem algorithm can be constructed whose computation
time optimality increases as any polynomial function of the problem size. There is a variety of
knapsack—type problems in which a set of entities, together with their values (profits) and sizes, is
given. and it is desired to"select one or more disjoint subsets so that the total of the sizes in each
subset does not exceed given bounds and the total of the selected values is maximized.Diploid
representation and dominance operator are advanced operators that attempt to improve upon the
power of traditional genetic algorithms. Pseudo — Meiosis Genetic Algorithm (PsM GA) is one
form of genetic algorithms that incorporate diploidy structure and dominance mechanism in their
genetic search. The goal of this dissertation is to present the application of PsM GA in one of the
promising combinatorial optimization problems - the Knapsack Problem (KI’). Resulls obtained
concern two types of KP: the 0/1 KP and the Multiple Container Packing Problem. MCPP,
Moreover, several aspects are considered in experiments such as. the algorithm used for evaluation
of the individuals (fitness evaluation), the number of items (i.e., search space size), the correlation
between the weights and the profits of items, and the capacity of the knapsack.
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CLOS GUIDANCE FOR BANK-TO- TURN MISSILL

Mohammed. L. AL Faiz ¥ ousif. L ARMashhidina
Al Nihreen unvercity Al Anbar unvercity
Computer department Electrical departiment

ABSTRACT

Hank - to  tum (BTT) control is used 1o mplement a command - to — ling — of — sight (CLOS)
guidance law. Physical description of the principles involved is given and a 10.th order nonlinear
deterministic model proposed. Conventional control is used 1o design a closed loop controller for
the nonlinear system,

{'ontinuous svstem simulation leehniques are employved to explain the effect of bank - 1 — twm on
cross coupling ot yaw. pitch and roll channels. Detailed simulation studies are thon used for a wide
ramge ol engagement sineaneous Tor finjectory of Missile £ larget imlerception, The largel model is
considercd for three cuses: stationary, moving and mancuvering trgets, Satislactory resufts arg
obilained for capturing the 1argels.
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KEY WORDS
Crosscouplimg, 30T, CLOMS.

INTRODUCTION ;
Command to line of sight {CLOS) puidance is one approach to missile control in short 1o
medium range engagements (Garmel! 1980Y. The controller is based an the groamed. and its ohjective
15 Lo bey o Koo e nstssihe on the oe of sishi O Ok between bunech poot aned Garget by generatmg
suttubbe pudance connnand, '
In CLOS systems Fig (1) the controller wies to drive (1) to zero and keep i cero while the hine - of
sight {LOS) moves. There are many lypes of LOS system. all of which incorporale a separatc
larget tracker which may be either an indepepdent control loop or a manually - operated
H.I'FL'L'I'IHE]'I'H‘.‘TH... '
A typical system would alse comiain a second tracker, which follows the missile by means of an
altached [lare. The signals available on the ground are then (By) and (usually) the LOS rate and
acceleration, These signals are processed by the guidance controller W produce acceleration
commands, which are sent to the missile via a radio link. In response 1o these, the missile then
atcelerates in such a way as to remain on the 1LOS.
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BEHAVIOR OF POLYPROPYLENE FIBER REINFORCED
CONCRETE UNDER IMPACT LOADS AND EXPLOSIVE

Nada Mahdi Fawzi
Dept. of Civil College of engineering University of Baghdad

ABSTRACT

One of the important admnm;_m of polypropylene [iber 11.,|nfmn,ed concrete is its resistance to
impact loads and explosives.

The paper presents further experinients on the behavior of plates reinforced with polypropylene
fibers and their resistance to impact loads and explosives.
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ABSTRACT . |
This study deals with the effect of sulphuric acid with different concentrations (10%, 50% & 98%)

on the geotechnical properties of clayey silt soil brought from Al-Mussayab south of Baghdad .

The study deals with natural soil contimination by adding sulphuric acid with different
concentrations at 25% as a percent of dry weight of soil with different percents of water content for
curing periods (0, 3, 7 & 14) days . Dedometer tests are
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