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Chapter one

Polystyrene concrete

Abstract

It has recently been noted that there is a great interest in the
manufacture of lightweight construction units used for thermal
insulation and acoustic obstruction, because these units provide a
reduction in the energy spent for heating and cooling purposes, which
affect the cost to a great extent, especially since the weather
conditions in Iraq are harsh, hot, summer and cold in winter, which
requires the provision of efficient thermal insulation in surfaces and
walls. Requires thermal and acoustic treatments using lightweight
materials that provide good thermal insulation and within the required
acoustic insulation limits.

This research includes experimental research in which concrete mixtures
of lightweight materials were prepared for low density concrete ranging
from (350-880) kg/m3 to provide good thermal insulation and
appropriate acoustic complexity. This type of low-density concrete has
many uses in the construction sector, including reducing dead weights in
building parts, providing thermal insulation, sound absorption and
reducing vibrations by increasing damping coefficients.
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Assessment of The Theories for Circular Cylindrical Shell

Ranf Anahieie

Abstract

Shell or space roofs are commonly used to span large spaces since they can be
used to cover large floor space with economical use of materials of construction
when compared to classic plane roofs. Structurally, the shell roofs are superior since
the whole cross section is uniformly stressed due to direct forces with negligible

bending effects.

One common form of shell surface is the cylindrical shell (also known as barrel
shells). It is a singly curved, developable surface, most commonly having a cross
section which is a circular arc. Barrel shells usually are relatively thin, their thickness
varies from 75 to 150 mm for most parts of shells with spans up to 90m transversely
and longitudinally. But the shells generally are thickened at edges and supports and
stiffened by edge beams.

This project is intended to investigate the theories developed to analyze
cylindrical shell roofs. A comprehensive survey into singly curved shell theories is
carried out and presented with special emphases on the simplified membrane theory

and beam theory.

A comparative study is conducted to examine the validity and the applicability
of the membrane and beam theory when applied to the analysis of thin circular
cylindrical shells and to validate the limits, assumptions, and boundary conditions at
which each method best applied. Finite element method is adopted to verify the
analytical solution. To achieve this goal, examples relate to different typical circular
cylindrical shells are investigated. Concluding remarks are presented to summarize

the out coming from the current study.

Abstract
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Abstract

Reactive powder concrete can be consider as one of the most
important and advanced concrete technology. Its modified properties
increased the probability of using this concrete type in fortified structures
that exposed to fire flame effect by highly percentage during their service
life. It is also highly suitable for different types of complex structures
such as bridges, large-span arch roof, prestressed concrete structures,
nuclear power stations, and more. Fire and elevated temperatures still
consider as potential risks since the exposure to such effect represents the
most severe exposure conditions for buildings and structures. Although
concrete does not burn however, the elevated temperature produced a
reduction in elastic modulus and strength for both concrete and steel
reinforcement. This reduction depends on the rate of fire temperature
increasing, the type of concrete and its thickness. For this reason,
concrete structures should be design for fire effects to avoid these
problems. This study is a review of some researches on the effect of fire
flame and heat on some properties of reactive powder concrete like
compressive strength and spalling. The compressive strength of RPC
gradually increases when specimens are heated to 200-300 -C, but starts
to decrease as temperatures increase continuously and this reduction
depends on the rate of fire or heat temperature and the thickness of

concrete member.
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Abstract:

This paper presents the behavior of foundation resting on layered
soils under vertical loading conditions which simulate the field
conditions more accurately. The different modes of failure and the
deformation patterns of foundation are determined by using finite
element modeling. The parameters like thickness of soil layers,
angle of friction and cohesion are varied in order to study their effect
on failure pattern. The failure patterns of foundations on layered
soils are found to be different from those from conventional theory.
Different cases like a sand layer overlying clay soil, clay layer
overlying sand layer. The failure patterns are explained for each
case. The displacement is more at beyond the loading region. The
stresses are increased gradually up by changing soil properties.
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ABSTRACT

A reinforced concrete structural building of twelve floors of similar sizeThe
horizontal projection (its horizontal projection is shown in Figure 8). The
height of the floors (2.91m) The building was analyzed and analyzed
according to the specifications mentioned in the American Concrete Institute
Code (ACI Code 318-14).,, steel design code (AISC360-16),, Concrete
frame-shear wall design code (ACI 318-14).,, Composite beam design code
(AISC 360-16).

e Dimensions of column sections (20cm x 25¢m),(20cm x30cm),
(20cm x50cm),(20cm x70cm),(20cm x80cm).

e Shear wall thickness (20 cm , 25 cm, 35 cm)
e Ceiling thickness 14cm

e compressive strength fc'=30 MPa

e Poisson ratio v=0.17

e Modulus of elasticity ECon. =25.742 GPa

o Weighted density yConc. =24 kN / m3

e stress of yielding fy =500 MPa

e Modulus of elasticity ESteel =200 GPa

o weighted density ySteel =78.5 kN / m3

e Live load on building 2 kN / m2

e Default dead load (The static weight of the building).

20
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Abstract

Silica fume concrete is composed of cement, silica fume, fine aggregate, coarse aggregate,
and water. Fresh and hardened properties of silica fume concrete is superior to conventional
concrete. For instance, it has higher compressive and flexural strength. The durability of this type
of concrete is superior to conventional concrete. Resistance against freezing and thawing and
chemical attacks is better than concrete without silica fume. Segregation and bleeding is low in
silica fume concrete, and the mixture is adhesive compared to traditional concrete. The
applications of the silica fume concrete in construction are seen in high-rise buildings, parking
structure, dam structure, nuclear waste storage facility, and shotcrete rehabilitation.

Portland limestone cement (PLC) is a slightly modified version of Portland cement that
improves both the environmental footprint and potentially the basic performance of concrete. It is
now described in ASTM and AASHTO specifications and is used just like traditional Portland
cement in mix designs. It can be made at any Portland cement manufacturing plant. While ordinary
Portland cement (OPC) may contain up to 5% limestone, PLC contains between 5% and 15%
limestone.

Drying shrinkage is defined as the contracting of a hardened concrete mixture due to the loss of
capillary water. This shrinkage causes an increase in tensile stress, which may lead to cracking,
internal warping, and external deflection, before the concrete is subjected to any kind of loading.
All Portland cement concrete undergoes drying shrinkage or volume change as the concrete ages.
The hydral volume change in concrete is very important to the engineer in the design of a structure.
Drying shrinkage can occur in slabs, beams, columns, bearing walls, pre-stressed members, tanks,
and foundations.

Creep can be defined as the elastic and long-term deformation of concrete under a continuous load.
Generally, a long-term pressure changes the shape of concrete structure and the deformation occurs
along the direction of the applied load. When the continuous load is removed, the strain is
decreased immediately. The amount of the decreased strain is equal to the elastic strain at the given
age. This quick recovery is then followed by a continuous decrease in strain, known as creep
recovery, that is a part of total creep strain suffered by the concrete.
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GRDUATION PROJECT Osama A.& Maha M
JUNIOR COURSE 2019-2020 FOURTH STAGE STUDENT

Abstract

The University of Baghdad is the most important university in Iraq. It was established
in 1957 by the lraqi government. The campus of Baghdad University was designed as
integrated city with all utilities required by students. Founded and built with funding
by the Iraqi government the late 1950s. But its first institutes dates back to 1908 when
the Faculty of Law (formerly Law School) was established, and what followed, a few
years later, by other colleges such as the Higher Teachers house, medicine school in
1927, pharmacy and engineering college. At the universities fall on the Tigns River.
Its buildings were designed by Walter Gropius Company, which began with the
master plan of the 1960s to build the campus of the Faculties of Engineening, Science
and Contemporary Arts for nearly 6,800 students.

In addition to the educational institutes, entertainment buildings, parks, health center
was also involved in the masterplan. However, the campus doesn’t contain a cinema
building. In the project we used Google earth and GIS techniques to select optimal
place for building a cinema in the campus.

Contents

1. introduction
2. methodology
2.1.Google earth
2.2.Geographical information system
2.3.Total station
2.4. Use Google Earth to take a satellite
image with coordinates
2.5.Use GIS to locate the cinema
2.6.Stake out the cinema building by
Total station
3. Result
3.1.Result from google earth
3.2.Result from GIS
4. Conclusion

UNIVERSITY OF BAGHDAD, COLLEGE OF ENGINEERIN, CIVIL ENGINEERING DEPARTMNT -
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ABSTRACT

Phmbing is 4 discipling foumded in kyrdraadics and legal Esues governed
by codes and standards. B mchades, bt is not limited to the design of hot
and col wrater, stoom, dramage ad verding systems . Within fhis paper the
tegration of plmmbing ¥to the Architecbmal Engheerhg will be
disqussed as well as the combimation of the fimdarertals, such as
hopdraalics , and differert codes and standards to aeate a successful class.
Which applied on a residerdial project site a5 4 sbady area.

The results of rdernal sevrage design are represerded by the layout of pipes
meide the bulding, determiming fixbare it bad,flowr, diaweter of pipes
and stoomvrater arvonrds for each building.

Results of the external sevrage netarork de sign are represerde d by the layoat
of pipes do manhwoles oatside the building, detenmining oert levels,
slopes and the actaal flovr of the extire buidng to designthe sewrage pamp
station.

Reqults of sevrage puamp statiom design are represerded by detenmiing
stomn wrater £ lovr i the exdire site corbinng the re sults with the baildings
Tl of wastevrater to get the final flowr and conp kte the pamp station

desizn.

The sewrer netwronk de sign problam consists of determmiming both the layoat
and the hodraalic design of the systern This paper ains to find an optimal
hopdranlic designfor 4 specific logpout conskting of 4 series of pipes. An
optimal hoydraulic design of 4 series of pipes is that which satkfies all the
hoedranlic, compnercial, and construction constrakts whik minrizing the
construction costs. The presext paper proposes a Zraph modelng
framewromk dowhich the resalt of 4 shorte st path probleamn,
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ABSTRACT

Fiefighting is the act of attenpting to prevert the spread of and
exthguish significat wesrarded fires # buildmgs, wehick s wood hinds,
etc. A firefighter suppresses fires to protect lives, property and the
exmAroYenent

Firefighters typically wndergo 4 high degree of teckmical traming. This
woles drucbaral firefigiting and woodland firefightig . Specilimed
traming Mchides araaft firefighdng, shipbosrd firefighting, aerial
firef ighting , maritime firefighting, and proxomity firefighting.

Fire protection systems corne various fonns and are designed to deal
wih fire emergencies o differert ways so this ways to protect the
struc tural building from £ ire.

Fire sprivkler systems are designe d to react proxptly and autorratic alby
the evert of 4 fire, »nach faster than agy Yonnan, Tmespective of thne of
day or saf ety coneerns, Here are more benefits of 4 fire sprinkler system:
Sprivkler systems are axtoenatic snd respond at all thmes. Fire cordrol is
therefore rapid and no hopnan tervertion is needed. Sprinkler sytens
are fitte d with water flovr ‘gong’ alamme and will alert ocoaparts fZuards
of 4 developing fire. Significardly less heat and smoke is generated if the
fire ¥ extingukhed 4t heeption — thik ¥ what sprinklers are designed to
do. Property damage ic reduced. & well-designed system will cordrol &
fire and fireArater damage will generally be localmed. Ocoupards andfire
fighters are exposed to nach less danger if the fire is kept i chedk by 4
sprikler systermn Savihgs on Mourance pramipmrs becaase sprinkkr
cordrolledfires are i the overallmajority of mstanees 1ess danaging than
fires that are notkept i check by prinklkers.

Sprinkler ¢ oxdrolled firesreduces the demand for seqriy 45 it mimpmizes
rdrusion opporbmaies .

Sprivkler systams use signifiadhly less fire water than hoydrards,
hordraalic hose ree k or the fire brigade .

One of fhe major hazads associated with firefighting operations is the
toxic excrrorarerd created by combustb k materials, The four major risks
are smoke, oXygen defickncy, elevated tenperatumes, and podsonous




atmrospheres. Additional hazards mchade falls and strucbaral collapse that
can exacerbate the problams encowrdered ko a toxdc ercarorererd. To
combat some of these ricks, firefighters camy self-cordamed breathing
equiprrert. Fires canbe extinguiched by wrater, fuel or oxddad remoral,
or chemicalflare mbdbition.

A firefighting systam ¥ probably the most nportard of fhe buldng
services, 45 its abm ¥ to protect hopnan 1fe and property, strictly i that
order.

And e applied on 4 comonercial store as case shudy the reality and the
results wrere obtaie d from my stady ,which is repre sexded i 4 brief and
usefulwray.

The most myportad result of the adonatic sprinkkr system is to
caloukite flovr derand , pipe diametsr, presamre |, design of mam pipe and
de sign of firefighting puenp station.
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Abstract

External and internal sulfate attack is considered as
very important problems of concrete manufacture in Irag and
Middle East world countries . However, in spite of the
intensive demand and vital importance of high performance
concrete, limited amount of published literature are available
on the resistance of high performance concrete to external

and internal sulfate attack.
The present work involves two basic parts:

1- Effect of external sulfate attack on the (HPC & RPC).

2- Effect of internal sulfate attack on the (HPC& RPC).



REPUBLIC OF LRAQ
MINISTRY OF HIGHER EDUCATION AND SCIENTIFIC RESEARCH
UNIVERSITY OF BAGHDAD

COLLEGE OF ENGINEERING

CIVIL ENGINEERING DEPARTMENT

Flow Characteristics over Stepped Spillway

ANNUAL PROJECT
SUBMITTED TO THE COLLEGE OF ENGINEERING
OF THE UNIVERSITY OF BAGHDAD IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS
FOR THE GRADUATION IN

CIVIL ENGINEERING

by

Lena Ismail Alwan Haider Fadhel muhsen

Supervised by

Raghad Sameer Mahmood

2019-2020



Abstract:

The spillway is among the most important structures of dam project. It
provides the project with ability to release excess or flood water in a controlled or
uncontrolled manner to ensure the safety of project. It is of paramount importance
for the spillway facilities to be designed with sufficient capacity to avoid
overtopping of dam, especially when an earth fill or rock fill type of dam is
selected for the project. In cases where safety of inhabitants downstream is a key
consideration during development of the project, the spillway should be designed
to accommodate the probable maximum flood; many types of spillway can be
considered with respect to cost, topographic condition, dam height, foundation
geology, and hydrology.

The main objectives of this project are to study the flow characteristics, energy
dissipation over stepped spillway. Furthermore, to determine the effect of the

dimensionless parameters on the energy dissipation ratio 2—E% for stepped

spillway. The flow regime on a stepped spillway depends on the discharge. This
study on stepped spillway indicated that the flow energy dissipation decreased as
increasing in discharge. The results of the study on stepped spillway show that an
increases in the ratio (Yo/yc), (s/y.), and (h/y.) value causes an increase in (AE/E,)
%, and an increases in the Froude number (F,), and the ratio(y./y.) value causes
decreasing in (AE/E,)% value for stepped spillway.
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Abstract

Diverting river flow during construction of a main dam involves the
construction of cofferdams, and tunnels or channels or other
temporary passages. The diversion works must form part of the overall
project design since it will have a major impact on its cost, as well as on
the design, construction program and overall cost of the permanent
works. Given the fact that the cost of diversion works could be as high
as 10-20% of the total dam construction cost, due attention should be
paid to optimum design of the diversion works. In this project by use of
the Gumbel's distribution method the design flowrate was determined.
The tunnel was designed depend on tunnel flowing partially full. The
upstream cofferdam and downstream cofferdam were designed. The
optimization analysis was applied to obtain the optimal tunnel
dimensions, height of upstream and downstream cofferdams with
minimum construction costs for diversion works .Construction costs
contain of excavation, lining of the tunnel, and construction of
upstream and downstream cofferdams. It can be noticed, any specific
value of a flowrate could be obtained from different sets of the tunnel
diameter and the upstream cofferdam height for one tunnel and two
tunnels. The number of tunnels is inversely proportional to the tunnel
diameter, upstream cofferdam height, and downstream cofferdam
height. The height of upstream and downstream cofferdam is inversely
proportional to the diameter of tunnel. The number of tunnels is
directly proportional to the total cost. The diameter of tunnel is directly
proportional to the total cost. The minimum total cost could be
obtained from one tunnel at diameter 9.5m.

Keywords—Diversion Tunnel, cofferdam
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Evaluation of Sub-Base Materials Based on comparison of Geotechnical Laboratory Test
Results with the Iraqi Standard Specification for Road and Bridges (Baghdad, Case Study)

Abstract
A solid sub-base is the key to a successful project. A slab on ground and pavement

normally are designed to be supported by a solid sub-base. A sub-base needs to be
uniform by nature, strong, so it should have the capability to support the structure above
it. However, it is important to have solid edges and joints to prevent cracking and joint

spalling.

The sub-base materials shall consist of hard durable particles or fragments of granular
aggregates. This material will be mixed or blended with fine sand, clay, stone dust, or
other similar binding or filler materials produced from approved sources. This mixture
must be uniform and shall comply with the requirements of these specifications as to
gradation, soil constants, and shall be capable of being compacted into dense and stable
sub-base. The material shall be free from vegetable matter, lumps or excessive amount
of clay, and other objectionable or foreign substances, (American Concrete Pavement

Association, 1995).

Definition
The sub-base course is the layer of material under the base course. The use of two
different granular materials is more economic instead of using the more expensive base
course material for the entire layer, cheaper and local materials can be used as a sub-
base course on top of the sub-grade, the surveys showed that the sub-base serves as filter
between the sub-grade and the base course, if the base course is open graded (Huang,

2004).

Page 2
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ABSTRACT

Another form of the sulfate attack is due to the sulfate contaminated
aggregates. It has a similar effect in causing a disintegration of hardened concrete
as the external attack, but the two cases are not entirely analogous. An excess
amount of gypsum in the concrete from either, the cement or the aggregates is of
great impotence. This is because their adverse effect upon the structure developed
by the paste .Excess percentages of sulfate impairs the physical and mechanical
properties of the hardened concrete at subsequent ages.

The action of the sulfate on the aluminates present in the mix and the formation of
the sulfoaluminates, which is an expansive reaction, inducing high tensile stresses
inside the hardened concrete leading to a reduction of its strength and possibly
disintegration are called an internal sulfate attack.

The strength of concrete (compressive, flexural and tensile) was reduced when
using failed of aggregates the reduction up to 25% at 28-days for normal concrete
mix with specified compressive strength 30Mpa
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ABSTRACT

Self-compacting concrete (SCC) has been described as "the most revolutionary
development in concrete construction for several decades". Originally developed to
offset a growing shortage of skilled labour, it has proved beneficial economically
because of a number of factors, including:

* Faster construction

* Reduction in site manpower

* Better surface finishes

* Easier placing

* improved durability

* Greater freedom in design

* Thinner concrete sections

* reduced noise levels, absence of vibration
* Safer working environment

Originally developed in Japan, SCC technology was made possible by the much
earlier development of superplasticisers for concrete. SCC has now been taken up
with enthusiasm across Europe, for both site and precast concrete work. Practical
application has been accompanied by much research into the physical and
mechanical characteristics of SCC and the wide range of knowledge generated has
been sifted and combined in this guideline document.
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1 Introduction

The basics need of human existences are food, clothing’s & shelter. From
times immemorial man has been making efforts in improving their standard of
living. The point of his efforts has been to provide an economic and efficient
shelter. The possession of shelter besides being a basic, used, gives a feeling of
security, responsibility and shown the social status of man.

Every human being has an inherent liking for a peaceful environment needed
for his pleasant living, this object is achieved by having a place of living
situated at the safe and convenient location, such a place for comfortable and
pleasant living requires considered and kept in view.

e A Peaceful environment.
o Safety from all-natural source & climate conditions
e General facilities for community of his residential area.

The engineer has to keep in mind the municipal conditions, building bye
laws, environment, financial capacity, water supply, sewage arrangement,
provision of future, aeration, ventilation etc., in suggestion a particular type of
plan to any client.

1.1 House

A house is a single-unit residential building, which may range in complexity
from a rudimentary hut to a complex, structure of wood, masonry, concrete or
other material, outfitted with plumbing, electrical, and heating, ventilation, and
air conditioning systems. Houses use a range of different roofing systems to
keep precipitation such as rain from getting into the dwelling space. Houses
may have doors or locks to secure the dwelling space and protect its inhabitants
and contents from burglars or other trespassers. Most conventional modern
houses in Western cultures will contain one or more bedrooms and bathrooms, a
kitchen or cooking area, and a living room. A house may have a separate dining
room, or the eating area may be integrated into another room. Some large
houses in North America have a recreation room. In traditional agriculture-

oriented societies, domestic animals such as chickens or larger livestock (like

cattle) may share part of the house with humans.




Summery:

1 Final Table for Material Cost

Material Amount Unit Cost ID

Brick 15 Double 9,000,000
Cement 81 Ton 9,720,000
Sand 7.5 Six 2,625,000
Gravel 8.7 Six 2,610,000
Marble 274 m? 6,850,000
Ceramic 180 m? 2,700,000
Plaster Ex. 558 m? 3,348,000
Cor(‘ggf(geog"es 211 Piece 844,000
Plaster In. 700 m? 4,200,000
Paint 700 m? 4,200,000
Soil 4 Tak 1,200,000
Gear 2 Barrel 200,000
Mastic 6 Box 150,000
Reinforcement 10 Ton 7,000,000
Door & Window 50 m? 6,000,000
Electrical 750,000
For All the house
Sanitary facilities 3,000,000
Total Cost from Material 64,397,000




2 Final Table for Worker Cost

Material Level Amount Unit Cost ID
Clean Site G.L. 200 m? 300,000
Excavation UG.L. 240,000

U.G.L. 1.17 Double 468,000
G.L. 6.66 Double 2,664,000
F.F.L. 5.75 Double 2,587,500
R.L. 1.41 Double 634,500
Total 15 Double 6,354,000
Footing & DPC & SOG 1,000,000
Cement Mixer Slab & Tie Beam & Lintel of Ground floor 500,000
Slab & Tie Beam & Lintel of First floor 500,000
Total 2,000,000
Concrete Work Total work of carpenter and steelworker 10,000,000
Stair Total 38 Step 1,330,000

Marble Total 274 m? 2,740,000

Ceramic Total 180 m? 1,800,000
Plaster Ex. Total 558 m? 3,348,000

Cor(‘ggféeo;"es Total 144 e 200,000
Plaster In. Total 700 m? 4,200,000
Paint Total 700 m? 4,200,000
Electrical 2,000,000
Sanitary facilities For All the house 2,000,000
Total Cost 40,712,000
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Abstract

Concrete is the most extensively used building material. Cracks

are responsible for the deterioration of concrete structures. The use of
biological techniques and processes in the concrete has led to the
invention of a new building material, bio-concrete. The present study
focuses on isolation and screening of spore forming, calcite mineral
precipitating bacteria and analyzes the effect of potential bacterial
strain embedded on the strength and crack healing characteristics of
concrete. Micro-cracks are the main cause to structural failure. One
way to circumvent costly manual maintenance and repair is to
incorporate an autonomous self ~-healing mechanism in concrete. One
such an alternative repair mechanism is currently being studied, i.e. a
novel technique based on the application of bio mineralization of
bacteria in concrete. The applicability of specifically calcite mineral
precipitating bacteria for concrete repair and plugging of pores and
cracks in concrete has been recently investigated and studies on the
possibility of using specific bacteria as a sustainable and concrete
embedded self-healing agent was studied and results from ongoing

studies are discussed.
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Chapter 1: introduction page: |

introduction

Figure (1-1). |4]

Concrete is a commonly used structural material in construction around
the world. Over the past decade, some research works have been conducted
to examine the effects of cementitious materials that can achieve a higher
mechanical performance. [1]

Reactive powder concrete (RPC) is a new generation concrete Reactive
powder concrete  (RPC) is the generic name for a class of cementious
composite materials developed by the technical division of Bouygues, in the
early 1990s. It is

Characterized by extremely good physical properties, particularly .strength
and ductility the concept of reactive powder concrete was first developed by P.
Richard and M. Cheyrezy and RPC was first produced in the early 1990s by
researchers at Bouygues' laboratory in France |2]. A field application of RPC
was done on the Pedestrian/Bikeway Bridge in the city of Sherbrooke,
Quebec, Canadald. RPC was nominated for the 1999 Nova Awards from the
Construction Innovation Forum. RPC has been used successfully for isolation
and containment of nuclear wastes in Europe due to its .excellent
impermeability the primary improvements of, RPC include the particle size
homogeneity, porosity, and microstructures. |2] The primary focus of this
development has been on the achievement of greater compressive strengths
and it is no longer possible to refer to all concretes as merely.”Concrete" |3]
Reactive powder concrete is an ultrahigh strength concrete and generally
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Chapter one:

1.1 Introduction:

Structural steelwork for industrial use is characterized by its function, which is primarily
concerned with the support, protection and operation of plant and equipment. In scale it ranges
from simple support frameworks for single tanks, motors or similar equipment, to some of the
largest integrated steel structures, for example complete electric power-generating facilities.
Whereas conventional single- and multi-storey structures provide environmental protection to
space enclosed by walls and roof and, for multi-story buildings, support of suspended floor areas,
these features are never dominant in industrial steelwork. Naturally, in many industrial
structures, the steel framework also provides support for wall and roof construction to give
weather protection, but where this does occur the wall and roof profiles are designed to fit
around and suit the industrial plant and equipment, frequently providing lower or different
standards of protection in comparison with conventional structures. Many plant installations are
provided only with rain shielding; high levels of insulation are unusual, and some plant and
equipment is able to function and operate effectively without any weather protection at all. In
such circumstances the requirements for operational and maintenance personnel dictate the
provision of cladding, sheeting or decking.

Similarly, most industrial steelwork structures have some areas of conventional floor
construction, but this is not a primary requirement and the flooring is incidental to the plant and

equipment installation.

1.2 Common types of trusses:
1.2.1 Buildings:

The most common use of trusses in buildings is to provide support to roofs, floors and such
internal loading as services and suspended ceilings. There are many types and forms of trusses;
some of the most widely used are shown in Fig. 1.1. The type of truss adopted in design is
governed by architectural and client requirements, varied in detail by dimensional and economic
factors. The Pratt truss, Fig. 1.1(a) and (e), has diagonals in tension under normal vertical

loading so that the shorter vertical web members are in compression and the longer diagonal web
members are in tension. The converse of the Pratt truss is the Howe truss (or English truss), Fig.
1.1(b). The Howe truss can be advantageous for very lightly loaded roofs in which reversal of load
due to wind will occur. In addition, the tension chord is more heavily loaded than the compression
chord at mid-span under normal vertical loading. The Fink truss, Fig. 1.1(c), offers greater

-1-
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Chapter One

Introduction

Numerical Analysis: Is the study of algorithms that use numerical approximation for the problems of
mathematical analysis.
Numerical analysis naturally finds application in all fields of engineering and the physical sciences.

Finite Element Method (FEM): [s a numerical procedure for solving problems of engineering and
mathematical models. Typical problem areas of interest include the traditional fields of structural analysis, heat
transfer, fluid flow, mass transport, and electromagnetic potential.

The various steps of finite element analysis are:

1- Discretizing the domain wherein each step
involves subdivision of the domain into
elements and nodes: While for disercte

ms like trusses and frames where the 2- Wnting the clement stiffness matrices.

»m 15 already discretized up o some

enl we obtain eéxact solutions, for

s systems like plates and shells;

approximate solutions are obtained

4- Applving boundary conditions such as (e 3- Assembling the global stiftness matrix.
displacements and type of support

conditions etc.

5- Sulving the equations: The global stifliness 6- Post processing: This is done to obtain
matrix is partitioned and resulting equations additional information like reactions and

are solved
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1. Introduction

computer implementation; they are systematic (so that they can be

conveniently programmed), and general (in the sense that the same overall

format of the can be applied to the various types of framed structures). It waill
become clear as we study matrix methods that, because of the latter characteristic, a
computer program developed to analyze one type of structure (e.g., plane trusses) can
be modified with relative case to analyze another type of structure (e.g., space trusses
or frames). As the analysis of large and highly redundant structures by classical
methods can be quite time consuming, matrix methods are commonly used. However,
classical methods are still prelerred by many engineers lor analyzing smaller structures,
because they provide a better insight into the behavior of structures. Classical methods
may also be used for preliminary designs, for checking the results of computerized
analyses, and for deriving the member force displacement relations needed in the
matrix analysis, Furthermore, a study of classical methods is considered to be essential
for developing an understanding of structural behavior. Matrix methods can be used to
analyze framed structures only. Finite-element analysis, which originated as an
extension of matrix analysis lo surface structures (e.g.. plates and shells), has now
developed to the extent that it can be applied to structures and solids of practically any
shape or form. From a theoretical viewpoint, the basic difference between the two is
that, in matrix methods, the member force-displacement relationships are based on the
exact solutions of the underlying differential equations, whereas in finite-element
methods, such relations are generally derived by work-energy principles from  assumed
displacement or stress functions. Because of the approximate nature of its force
displacement relations, finite-element analysis generally yields approximate results. in
the case of linear analysis of framed structures composed of prismatic (uniform)
members, both matrix and finite-element approaches vield identical results.

I n contrast to classical methods, matrix methods were specifically developed lor
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ABSTRAT

In this project, field data will be taken from the total station
measurements (coordinate calculation for the pillars of Baghdad

University tower) from a previous project This coordinates will be
taken from the total station and drawn using AutoCAD After this
stage we take the model of the tower drawn by AutoCAD We use GIS
and draw a special polvgon for each floor in the tower and attach it
to the data for each floor taken from the Department of Engineering.
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This project presents using Building
Information Modeling, BIM, to model, analysis,
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Abstract

Soil as the most important construction material and as the main support for the structures
has been under focus of attention of mankind. However, due to the weak shear strength and
lack of strength of soil against tensile forces, researchers have always looked after increasing
the load bearing capacity, strength and also improving its properties. Soil reinforcement is
defined as a technique to improve the engineering characteristics of soil in order to develop
the parameters such as shear strength, compressibility, density; and hydraulic conductivity.

The concept of soil reinforcement is an ancient technique and is demonstrated abundantly in
nature by animals, birds, and the action of tree roots. Constructions using these techniques
are known to have existed in the fifth and fourth millennia B.C. (Jones, 1985).

This concept is used for the improvement of certain desired properties of soil such as bearing
capacity, shear strength (c and ¢), permeability, etc. This concept and principle was first
developed by Vidal (1969), in which he demonstrated that the introduction of reinforcing
elements in a soil mass increases the shear resistance of the medium.

The soil reinforcement technique is well established and is used in various applications such as
improving bearing capacity, filter, and drainage control. Conventional reinforcement methods
comprise continuous inclusions of strips, fabrics, and grids into the soil mass. Also, the random
inclusion of various types of fibers is considered to be a modification of the same technique.

The fibers act to inter-lock particles and aggregates in a unitary coherent matrix. The fiber-
reinforced soil behaves as a composite material. When loaded, the fibers mobilize tensile
resistance, which in turn imparts greater strength to the soil. Use of natural or synthetic fibers
in geotechnical engineering has been in the construction of pavement layers, road and railway
embankments, and retaining walls as well as in the protection of slopes. Several studies on the
strength behavior of cohesive soils mixed with randomly distributed coir fibers, polypropylene
fibers and scrap tire rubber fibers are available in the literature.



The random inclusion of various types of fibers is a modification of the same technique, in
which the fibers act to interlock soil particles and aggregates in a unitary coherent matrix. The
use of natural materials, such as bamboo, jute and coir as soil reinforcing materials has been
prevalent for a long time in several South Asian nations. Their main advantage is that they are
locally available and are of low cost.
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chapter one

WHAT IS SETTLEMENT?

Settlement is the downward movement of the ground (soil) when a load is applied to
it. The load increases the vertical effective stress exerted onto the soil. This stress, in
turn, increases the vertical strain in the soil. This increase in vertical strain causes the
ground to move downward. In fact, most buildings settle over time. However, most
building settlement occurs during the first few years after construction, unless there
are changes in the drainage patterns around the building, severe changes in weather, or
other external factors. Ongoing building settlement is uncommon. Settlement is an
important criterion in the design of the foundations. It is classifying into immediate (or
elastic) settlement and consolidated settlement (primary and secondary). The factors
that affect the shallow foundation settlement are the applied loads, soil stiffness, and
geometric shape of foundation. Calculations of settlement depend on the parameters of

soil which can be obtained from field and laboratory tests.

It is necessary to determine the compressibility parameters of soils such as the
compression index (Cc) and the recompression index (Cr) for safe and economic
design of civil engineering structures. In order to calculate the consolidation
settlement of normally consolidated and over-consolidated saturated fine-grained soils,
the compressibility parameters are determined by means of laboratory oedometer test
on undisturbed samples based on Terzaghi’s consolidation theory. These parameters
can be influenced from the quality of samples used in the tests. Although the
compressibility parameters must be obtained from careful oedometer test
measurements based on good quality undisturbed samples, conventional oedometer
test comprises major disadvantages such as costliness, unwieldiness and time-
consuming. In addition, the other important disadvantage of the estimation of the

compressibility parameters is that the graphical method directly depends on the

e
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1. Introduction

The tallness of a building 1s relative and cannot be defined in absolute terms either
in relation to height or the mumber of stories. But, from a structural engineer's
point of view the tall building or multi-storeyed building can be defined as one
that, by virtue of ifs height, is affected by lateral forces due to wind or earthquake
or both to an extent that they play an important role i the structural design The
construction of multi-storeyed buildings 1s dependent on available materials, the
level of construction technology and the availability of services such as elevators
necessary for the use in the building Wind-load has to be considered when
designing multi-storeyed buildings. Up to 10 stones the wind-load rarely affects
the design. However, for taller buildings the effect 1s more crucial. Wind-load can
be divided mto both static and dynamic loading depending on the time period. For
long periods of time the load can be seen as static and for shorter fume periods as
dynamic. Earthquake causes shaking of the ground. So a building resting on it will
experience motion at its base. Since walls or columns are flexible, the motion of
roof 1s different from that of ground. Inertia force experienced by the roof is
transferred to the ground via columns causing forces mn the colummns.

horizontal and vertical shaking Earthquake causes shaking of

ground in all directions XY Z Structure should sustain honzontal earthquake
shaking (x and Y direction) Connection between the structure components should
safely transfer inertia forces through them.



Summery

Repeat step 2.3 1n the beam design.
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Figure 3-26: Corner Column Reinforcement.




BE. Edge Column Reinforcement:

Repeat step 1.2_3 1n the column design.
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B. Internal Column Eeinforcement:
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IMPROVEMENT OF EXPANSION SOILS PROPERTY BY USING
DIFFERENT ADDITIVEES

BY:
Maria Qasim Chiead
SUPERVISED BY :
Asst. Prof .Dr Balqees A. Ahmed
Abstract

Civil engineering construction projects, particularly highway projects, built on
problematic soils, including soft soils, expansive soils, and other soil types, require
some form of soil stabilization to improve the subsoil properties. Without the
stabilization, the infrastructure will experience severe distress, which results in
poor performance. Throughout the years, several studies have been conducted to
address the performance of soil stabilization methods and construction practices.
These stabilization practices can be broadly classified into four main categories of
methods based on soil improvement processing mechanisms: mechanical
stabilization, chemical stabilization, thermal stabilization, and electrical
stabilization. Among these, chemical additives are most often used to stabilize the
soils by enhancing their inherent properties. Stabilization through chemical
additives, such as lime, cement, and fly ash, modifies the soil properties, resulting
in a stronger foundation-supporting infrastructure.
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Pavement structure is defined as a structure comprising multiple, structurally significant, layers of
different, sometimes heterogeneous composition. Pavements are among the costliest items
associated with highway construction and maintenance, and are largely responsible because the
pavement and associated shoulder structures are the most expensive items to construct and
maintain, it is important for highway engineers to have a basic understanding of pavement design
principles. The VESYS computer model is used to predict the structural responses and the integrity
of flexible pavements. The VESYS system computes pavement response, distress, and
serviceability. There are many factors that can influence the development of plastic deformation
in the structure of asphalt pavements. In empirical methods used to predict this failure, factors such
as the material properties (resilient modulus), ambient temperature, tire inflation pressure, load
duration, number of load cycles, and travel speed are considered. However, the applicability of
such factors may be limited to pavement design only and not so much during pavement condition
assessment. Collection of all these factors, for an existing pavement structure, involves a
considerable time and resource investment. The variables that have been considered in this study
included layer thickness, axle loads, ambient temperature and asphalt materials properties. The
stress and strains values were successfully and efficiently captured. Moreover, the fatigue life and
potentials of rutting resistance as an indications for pavement performance have been obtained.
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DESCRIPTION OF THE MULTI-STORY BUILDING:

The building is office and it is skeleton Reinforced concrete building of six
stories with lift and stair where analyzed and designed using staad-pro program
Where the design and analysis will be for the dead and live load according to ACI
code. Then | put the effect of the wind load to see whether it will cause a failure or
not

The footing of the building were modeled as fixed because it is a raft footing
.table (1.1) and plate (1.1) illustrated the details of this building.

Table (1.1): details of the multi-story building

No. of panelin X 7 panel
No of panel inZ 6 panel
No. of stories 6
Beams dimension 0.25*0.35 (for cantilever beams)

0.25*0.45 (for other beams)

Columns dimension 0.25*0.4
Slab thickness 0.15m
supports fixed
Material of building Concrete
High of story 35m

High of building 21m
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Chapter 1 General

1.1 Introduction

In addition 1o the ic effect of curved struc-tures, the structural efficiency

of arches and other verti-cally curved members makes them an attractive choice for both
architects and engineers. Many commercial and industrial structures rely on horizontally
curved members where straight members would be impractical. Although the visual
appeal of curved structures is enhanced by their simplicity, the structural behavior of
curved members can be much different from their straight counlerparts. Despite the
widespread use of curved structural steel members, detoiled guidance relative 1o United
States design practice 15 scarce. The purpose of this publication is to provide design
guidance and practical mformation on the fabrication and detailing of curved members.
Benderiroller companies who specialize in curving steel members can provide further
imformation on the fabrication of curved members. AISC bender/roller com-panies are
listed at the end of this Design Guide.

1.2 CURVED MEMBERS IN COMMERCIAL STRUCTURES
For commercial stuctures, the primery reason for using curved members is often the

aesthetic appeal. Curved mem-bers can be fabricated to architecturally exposed structural

steel (AESS) dards, making exposed steel an ive option for these buildings. The
additional cost of curving steelwork i often small in relation to the overall cost of the

structure (King and Brown, 2001).

L2.1Vertically Curved Members

The ability of arches to span long distances provides an opportunity for large open spaces.
A similar visual effect can be created with vertically curved roof beams, as shown under
construction in Figure 1-1 and for the car dealership n Fig-ure 1-2. The cost of curving the
roof beams can be partially offser compared 1o non-curved construction by the savings in
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Symbol Definition Dimension

A Cross sectional area 12

B Bed width L
cd Coefficient of discharge

D Diameter L

d Depth L

f Friction factor

g Gravitational acceleration L\ t*

i Kinematic viscosity F.t\ 4
h Height L

Y Weight density F\ L3
HL Head loss L
HP Pump head L

L Length L

P Pressure F.l72
0) Discharge 13.t71
T Temperature C°

t Time t

|4 Velocity L\t
Vg sedimentation velocity L\t
S Specific weight

p Mass density F.t?\ 1*
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Where

Vg : Sedimentation velocity

g : Gravitational acceleration
Ss : Specific weight

d : Particle diameter

I : Kinematic viscosity

oAl o) g AL Guaen )

2 gall oam s daclil) 3 gall o 5uS da o (L)) dumdall sliall ol ginl i
I AL shall Baall 155 ¢ dmpall o i) Gaal sal (8 g § ey ) (5 AY)
UG L e 5 Bl A shasSl) ol gall Adlial (I demy T S Lealiag
ol 5y (sSE 8 3l sall o3 ALl e Y] Ll jeasi dsall e 3l

L yaaal (g 319 s Sl Lgie palail) e @llay g Ly iS4l g 4 gacanl) o all
sAilasSl) 3 gal) Jaiis Lela {a (A o2l £Y)

Ol Jea Leia 508 alanl ¢sS5y o il dna Aallad) ol pall il 1
Far PP TN KT KRV e

10




Haiat g olaall 5 per prand el b jall mhase e daadls dpnisn) dda 0 5

‘_,’JA)S\GJJAMC)M\ g\.i:ud\w\a& Gcmjwkl\jg).&d\

il jall alise cile) sball (5 Cuy Lo 131 ) A8lad) ol gall (g (Sl Lo alil)

o Lyl sl acliy dgidati 5 S Casay Al s @l Y1 gkl
O Y g nieiall g pasll e palldl)

ren 9 AL G Y Adlad o B Jigall Jal gl

48 Qe O aalall (e ¢ a (10-120) O gl S8 A Ay all 3alall dae 539 A0S
L ida oo g Huall 038 aa wy g lall 3 Hallad) ol pal

ol 5 i 3 ol el g S Lganl ol Rpeplall s
daiial) 7 jall A8y yla g Babig () (B gl da jy ) WIS S ) e Uas)
Aa) olpall duia gan A jo (LaS) ABad g & 3all (e ) OIS LalS A U Aasl) i)
(PH

A

pomilaa Bae ) G i) Gl ol ananall dules auadls

(2-3) Rl e
I ) Jalaiiss () 6 ) W) OS5

sl 5l A s Leall Cilima lial (3-4) obaall GBac

Slelu (3-6) oomadll sle a adl sl &S (40
Jdshll 4y (5-15) @l pasmll (8 Geadl I kdl ol Jshll 4w

(2-8) il 2 g2l 3 sl

((19%-8%) Askivaal) (il sa¥) gl okl Juall
Lo Jall ellyy mgall () 250 Ll a3 48 el ipmsadl ) daad)

G il dlee ABle 5 G sall 8 olaall @l a3 (e (Sl

o Al palga) Ga Gle i dlilia

Jabaisall s il msa -1
A s il 2 5a -2
A Al s il ial ga) Al 3 A

11

U B WN R

(©))]




Effluent Collector Bridge

D =g 1§
o L ' .‘.
(= f
4 J-j - - > > 2.
e e
<7 4 ?77/_72‘/2',777‘7_,7>’ ' I (e 7--—[_—;7;'77' i
O s
-\ )

=4  Sludge

-

G il G sa (5) JS

0588 asall (e olall 7 de el el plaa¥) Qi dlea ol jos aa 55 Cua
o olaall i85 s e ol Alaiaall (el pa ¥ Al bz AT Gty ol (K
Al Gal ) Alla b Aeamnall 2y yLadl) LGV 48V

:@Eﬂ\dﬁg@gﬂ\éwb}\ R AT aaa

Aa g aall I aasll (0 (%25) s il )l (A5 ana =) 4
Dl 5l e palaill (s 5l

obiall (o pasall £t Cus dakiie ol yB e Calaiill Lo oy 1 dg¥) 48y k)
gl i A lemaad clldg Loy gl o draaie sl gy e 4 W Jlns
00 sl eradall HlasaWL Lal Leiy 535 &5 Cus (a5l

12




(o Rulali) o) ARy pally Ay yilal) e 31 (2 ga) (6) S

ol o5 ) (gen Jandi g A0S Ll g Caplatil) b o ASEY 48 )
ol e A8 ja 3 50 ()l se Jlarinly elly g paline JS5 Allall o2a (8 ol )l
&S Al Al A8 8 Lgmand s g Al e (el 50 5 Jlell ) gl 028 Lalis
U3 Y L ) Ly JBaV) s g il alea #ia @l <l 8 e Leie sl o)l
Y LS o ) gl Cleind) sl pli b S i) paa I ALl 3
iy gl Sl gl e gt 2 M g1 i B s e i i
B 8 e Dlind by Al oda s gyl b oaag 8

il Slea Jedil Al

13




Rectangular Clarifier
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Intake calculations
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a5/ (15000 = 0.25 * 60000)

In,=1In,; + kt
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k : (8%) 8343 Jara

t : (30 year)
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In;, = Ingpg + (0.08 = 30)
P =661390.6 e
P = 661400 4w
661400 * 0.25 = 165350 m3\ day
= 6890 m3\ hr.
= 1914 L\sec

Design of river intake:

According to historical assumed hydrological data:

Max.Water level = 38m a.s.L

Min.water level = 32m a.s.L
Total discharge (Q) = 6890 m3\ hr.

1-A) Assumptions:

Assume ¢ = 0.5
4 feeding pipe with (d = 0.5m)
Discharge in each pipe = 6890\4 = 1722.5 m3\hr.

= 0.48 m3\sec
Q=V=xA
V = 2.44 m\sec
Q = CA(2hg)?

048 = 0.5 * 0.196 * (2+9.81xh) 0.5
h =122m
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1-B) Head loss in raw water feeding pipe:

Flow rate = 6890\4 = 0.48 m3 \ sec
Pipe with (d = 0.5m) and (L = 80m)
A = 0.196 m2

V=0Q*A

V = 244 m\ sec

VA\2g = 2.442\2 * 9.81 = 0.303m

Table (1): head loss for raw water feeding pipe

Type K HL=K * (VA\ 29)
Pipe inlet 0.5 0.152m

Pipe 0.565 0.171 m
Pipe outlet 0.1 0.0303 m

Total head loss = 0.3533 m for the pipe

1-C) Design if well:

Use the detention time = 30 min.
Well diameter = 25m
Q = 6890 m3 \hr.
Volume=Q * T =6890 * 0.5 = 3445m’
V =Area * Height - h=7.02m
Use section pipe h = 7m

1-D) Raw water section main:

We have 3 pumps for the mix basin (2 work + 1 stand by) with (0.5 m)

diameter for each

0 = 6890\ 6 = 114833 m3\ hr.= 0.32m3 \ sec
V=0\A4 = (0.32\ (r *(0.52 \4)) = 1.63m\ sec
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V’\2g =0.14m
1-E) Pump design:

We have (8 pumps) (4 work + 4 stand by) each pump work for 12 hr.
Length of suction pipe = (8.5m) with (d = 0.5m)
Length of rising pipe = (50 m) with (d = 0.8 m)
Assume ef ficiency of pump motor = 65%

Q = 0.48m3\ sec

h=(f *L\D) * (V’\2g) = (f * L\D) * (1\2g) * (Q2\A2)
= 0.007 m
Assume f = 0.02
w = p*xQ = 1000 kg\ m3 * 0.48 m3\sec

= 480kg\sec

30 Elevation of surface
h Rising = total head loss + 30
h Rising = 0.77 + 30 = 30.77m

1-F) Raw water delivery main:

Q = 6890m3\ hr.= 1.91 m3\sec
V=0\A = (1914 \m=* 0.82) = 3.8m\sec
V’\2g = 0.74m

Table (2): head loss calculations for raw water delivery main

Type K HL=K * (V" \2g)
Pipe inlet 0.5 0.37

Pipe 3 2.21
Bend(90°) 0.5 0.37

Pipe 3 2.21
Bend(90°) 0.5 0.37
Pipe outlet 1 0.74
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Total head loss = 6.3 m

Fig (10) top view for well intake

Mixing calculations

2-A) High speed mix basin design:

Assume the detention time = 40 sec

[Design parameter (20 — 60) sec]

Volume = Q «xT = (6890 m3\hr.) * 40\3600)
= 76056 m3

Volume = Ax*h,(h = 2r)

7656 = r2 * (2r) 2 r =23 =2m 2h
= 4m height of basin

Volume of one basin = m*r2*h = 50m3

No.of basin = volume \ volume of one basin

= 76.56\50 = 1.5 = 2 basins
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No.of total basin (2 work + 1 stand by)

2-B) Low speed mix basin design:

Assume the detention time = 20 min.each 1 hr. 3 times
lday 24 hr.= 324 = 72 times
Design parameter (20 — 40) min
V=0 *T =6890 * 30\60 = 3445 m3
Assume depth of basin = 3.5m
Assume width of basin = 4m
Area = 3.5x4 =14m?2
Q = 2296 = 2300 m3\hr.
Length of the basin = 2300\14 = 164 m
Use 3 basin each basin length = 55m
Assume water flow velocity = 30 cm\sec
The flow length = wvelocity * detention time
= (30\100) = (30 * 60)
= 540 cm

2-C) Over flow to distribution chamber:

Fromthe formula [Q = Cd *L * (2g) 0.5 = (H) 1.5]
Where

Q: Flow rate = 1.91 m3\sec

Cd: coef ficient of discharge = 0.67 [0.6 —0.85]
L: length of the sill = 3.5m

g = gravitational acceleration = 9.81 m\sec?

H = height of the over flow
So,

H = 0.32 muse (0.5 m)
Water level = 355- 0.5= 35m

2-D) Over flow weir distribution chamber to over flow chamber:

From the formula [Q = Cd *L * (29)%° = (H'®)]
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Q: Flow rate = 1.91 m3\sec

Cd: coef ficient of weir = 0.5

L: length of the sill = 3.5m

g = gravitational acceleration = 9.81 m\sec?
H = height of the over flow

So,

H = 0.39 muse (0.5 m)
Water level = 355 +0.5 = 36m

Sedimentation calculations

3-A) Distribution chamber to sedimentation tank:

Flow rate = 6890 4 = 1722 m3\hr.= 0.48 m3\sec
(2 pipes feed each filter)

Use diameter pipe = 0.7m

V =0\ = 048\ (r * 0.72\4) = 1.25m\sec
V’\2g = 0.08m
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Table (3) head loss in distribution chamber to clarifier tank connecting

pipe
Type K HL = k * (V*\29)
Pipe inlet 0.5 0.04
Pipe (0.6m) 2.5 0.2
Bend (90°) 0.5 0.04
Pipe (0.6m) 2.5 0.2
Bend (90°) 0.5 0.04
Pipe (0.6) 2.5 0.2
Pipe outlet 1 0.08

Total head loss = 0.8 m
§ ’(—l‘;’;“ i"( CLARIFIER | .'l
IR =T\ TANK /
. \ I o Lo ¥
NN e s N
N I i e

- 0.6m
dia

Fig (11) D.CH to sedimentation tank

3-B) Sedimentation tank design:

Use the detention time =5 hr. [(3-6) hrs. Design parameter]
Assume water height = 4m (3 —4)m

Flow rate = 6890 m3\hr.= 1.91m3\sec

Area = volume \ height = 6890\ 4 = 1745 m?
m* D2\ 4

D = 47m Forcheck = 47\4 = 11.75 m between (5-15) m ok

Area =
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Use two basin each basin 3500 m3\hr.

Fig (12) Circular sedimentation tank with radial flow

3-C) Flocculation zone — upper distribution opening:

Flow rate = 6890 m3\hr.= 1.91 m3\sec
No.of opening = 10

Area of opening = 1x0.6 = 0.6m?

L =106x10+ 2 x 0.6\2 = 6.6m

H = (Q\ (0.67 * L *(/29)*¢7) = 0.26m

3-D) Flocculation zone — lower distribution opening:
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Circumference of Flocculationzone= m* D = m *40 = 148 m
No.of opening = 20
Area of opening = 2 *.075 = 1.5m?
Flow rate = 6890 m3\hr.= 01.91 m?3 \sec
Flow rate per one opening = 1.91\20 = 0.1 m3\sec

Velocity per one opening
= () per one opening \ area of the opening

V = 0.1\ 1.5 = 0.06 m\sec

So water elevation = 36 — 0.1 = 359m

3-E) Sedimentation — over flow weir to collecting channel:

Flow rate = 1.91 m3\sec

Width of theV — notch = 2 x H tan (@)
= 2% 14.475 * tan (45°)
= 28.95

Tank circumference = w *d = m * 35
= 110m

No.of v —notch = 11000\28.95 = 380

Flow rate per notch = 1.91\380 = 0.005 m3\sec
Over flow coef ficient = 0.6

tan (a\2) = 1,(a = 90°)

H =[Q*\((0.53 * u * tan (a\2))* * 2g)]™*

= 113m useH =1m

Elevation of water level of v-notch = 359+ 1 = 36.9m

3-F) Clarifier collecting channel:
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By using 2 collecting channels per tank
Flow rate = 0.19 m3\sec

Width of channel = 0.8 m

g = gravitational acceleration = 9.81 m\sec?

H (criticary = critical height (m)

Hy, = flow height - normal

Hy, = flow height - emergency

H(critical) = [Q \(Wz * 9)0'333] = 0.18m

Hy, = H(critical)* 173 = 0.31m

Hyi = (1+ 2% Hepiticary \ 0.6)°° 0.6 = 0.76 m

3-G) Clarifier — control chamber connecting pipe:

Q = 6890 m3\hr.= 1.91 m3\sec

V = Q\A = 5m\sec,soV?\2g = 1.27 m?

Table (4): head loss in Clarifier — control chamber connecting pipe:

Type k HL = k* (V*\29)
Inlet 0.5 0.635
Pipe (0.6m dia.) 0.2 0.254
Bend (90°) 0.5 0.635
Pipe (0.6m dia.) 0.2 0.254
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Bend (90°) 0.5 0.635

Pipe (0.6m dia.) 0.2 0.254

Outlet 1 1.27

Connecting pipe head loss = 3.94m

Fig (13) Clarifier -control Ch. connecting pipe

3-H) Control chamber design:

Flow rate = 6890\4 = 1722m3\hr.

Detention time = 0.25 hr.

Volume = Q * T = 6890 % 0.25 = 1723 m3
Assume the chamber height = 3.8m

Area = 1723\3.8 = 453m2 = (m * D?*\4)
SoD = 24m

3-1) Control chamber — filter station:
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Using 4 pipes of (0.8 m dia.) for each one
Q = 6890\4 = 1723 m3\hr.= 0.48 m3\sec
V = Q\4 = 0.95m\sec, vV\2g = 0.046 m

Table (5): head loss in Control chamber - filter station connecting pipe:

Type k HL = k* (V*\2g)

Inlet 0.5 0.023
Pipe(0.8m) 2 0.092

Outlet 1 0.046

Head loss =0.161m

Filtering calculations

4-A) Rapid filter design:
Q = 6890 m3\hr.= 165360 m3\day
Average of filtration = (150 m3\ m?\ day)
Each filter area = Q\150 = 46 m?
Total number of filters = 3 (2work + 1 stand by)

For check: area of working filters = 46m?

Average of filtration = Q\area of working filters
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= 6890\46 = 150 m3\m?\day

4-B) Design of main and lateral pipes in filter:

Interior dimensions = (10m * 10m)

Assume distance between lateral pipes = 15cm

No.of lateral pipes = 10\0.15 = 66 pipe at each side
Total no.of pipes at two sides 132

Total area of holes = 0.3% = area of filter = 0.35 * 100

= 0.3m?

Area of holes at each lateral pipes
= total area of holes \ no.of lateral pipes

= 0.3\132 = 0.00227 m?

Sectional area for each lateral pipes
= 4 x (area of holes for 1 lateral pipe)
= 4% (0.00227) = 0.0091 m?

Diameter of lateral pipe = (area * 4\ m)°>
= 10.8 cmuse 11cm

Sectional area for each main pipe =
(2 * Sectional area of lateral pipe) = 2 * 0.0091
= 0.0182 m2

Diameter of main pipe = (area * 4\w) 0.5 = 15cm ltis
too small with high water velocity so use 30 cm pipe diameter

Leave 13 cm distance (7.5 cm from each side of main pipe)

Total distance = 13cm + dia.Of main pipe = 13 + 30
=43 cm
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Lateral pipe length = (10\2) - 0.43 = 4.57 use 4.5m

Fig (14) Top view shows the distribution for main and lateral pipe
at apart in the filter

4-C) Back wash water:

Its quantity is 500L\m” in a minute under a pressure equal to
1kg\cm3

Average quantity for each filter = area of filter * 500
= 100 * 500
= 50000L\min = 0.83 m3\sec
As assumed that the back wash operation take 5 minutes
4-D) Filter:
Q = 6890 m3\hr.

No.of filters = 3 (2work + 1stand by)
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Flow rate\working filters = 6890\2
= 3445 say 3500 m3\hr.
= 0.97 m3\sec

Cd = 0.5, length = 1m

H=(Q\(05+L+2g) " = 024m

4-E) Head loss in filter distribution lateral pipe:

Flow rate = 3445 m3\hr.= 0.97 m3\sec

Diameter of pipe = 90mm

No.of pipe = 132

Area of holes at each lateral pipes = 0.00227 m2 (From item 4-B)
Total cross section = 0.3 m?

Head loss of hole = v?*\2g = (Q*\4*\2g) = 0.02m

4-F) Filtered water channel:

Q = 6890 m3\hr.= 1.91m3\se

Width = 0.8m

02
Heriticar = (L_Z * 9)0'3 = 3.3m
H, = (3%°)* Hqriticqs = 5.7M ... ... use 3.3m

4-G) Filtered water channel:

Q = 6890 m3\hr.= 1.91 m3\sec
u = 0.5
L =1m
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Q
(0.67*xuxLx/2g

H== ( )67 =1.5m

Chlorination of water

Chlorination is the process of adding chlorine to drinking water to
disinfect it and kill germs. Different processes can be used to
achieve safe levels of chlorine in drinking water. Chlorine is
available as compressed elemental gas, sodium hypochlorite
solution (NaOCL) or solid calcium hypochlorite (Ca (OCL))y, .

The three most common chlorine-containing substances used in
water treatment are chlorine gas, sodium hypochlorite, and
calcium hypochlorite. The choice of the chlorine type to be used
often depends on cost, on the available storage options and on
the PH conditions required.
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You can remove chlorine from your tap water by using a Granular
Activated Carbon (GAC) filter that will absorb and trap most natural
organic compounds, tastes, odors and synthetic organic chemicals.
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