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About the Second Issue 

Our Second step is simply our first step with some confidence added. 

The start of Somali Journal of Engineering and Sciences in 2016, with that 

simple, humble but courageous move, marked the birth of a new hope and 

practically demonstrated the possibility of breaking the stand still of local 

research publications. There is no need to say the difficulty that prevails 

and obstacles that get on the way, especially when it comes to conduct, 

obtain necessary data or publish any kind of research work. The fears that 

were looming at time did not and will never stop JUST family from starting and continuing 

because of the dream they have and the mission that they have to accomplish. 

I have to confess that there are not many changes (if any) about the circumstances since the 

publishing the 1st issue of this journal last year (2016), except that we are more confident and 

more committed than ever and remain convinced that the best way to deal with the uncertainty 

is to decide to move, to begin with simple steps and gradually perform corrective actions as the 

situation changes and people get more experienced, instead of helplessly waiting for something 

to happen. 

The 2nd Issue reflects suggestions and correction or modifications proposed by some 

researchers who contacted the editors. While we thank those honorable individuals for their 

valuable contributions, we earnestly request them to continue their support with their 

constructive ideas and moral boosting comments. 

We renew our call for Somali scholar community to constructively criticize this work and we 

promise that we will accept criticism and use it as a springboard to a better work, and their 

suggestions will be reflected in the next issues. We also renew out invitation of Somali scholars 

to contribute to the next year’s issues by sending their articles for local publication and I assure 

them their contributions will be objectively evaluated. 

We know that the content type, relevance or knowledge contribution might not be up to the 

expectation of scholars compared to international similar works, but we believe that with the 

help and guidance of Allah and the encouragement of our scholars and partners, we can 

gradually take corrective measures to make it better, more reasonable and relevant. 

We apologize for any mistakes or errors that could have been avoided and we promise to pay 

more attention to avoid them in the future. 

Mohamud Ahmed Jimale 

President 



Dear authors, reviewers and readers of Somali Engineering Research 

Journal. It gives me great pleasure to welcome you to the second edition 

of Somali Engineering Research Journal for which I have acted as Editor 

in Chief. Somali Engineering Research Journal is an academic scientific 

research journal that provides publication of articles in all disciplines of 

science and Engineering. 

Somali Engineering Research Journal is a new broad-scope publication aiming to publish high- 

quality research and expert knowledge on topics that guarantee the functionality and 

applications of science and engineering, and also topics selected as graduation projects for the 

students at the faculty of engineering. 

Scientific research is a major goal of Jamhuriya University of Science & Technology, since   

it is one of the most important elements of the axis of development in the scientific, industrial, 

and social science sectors. The Faculty of Engineering is sparing no effort in seeking a 

mechanism to develop and promote scientific research in various fields of engineering by 

providing substantial funding and by creating an environment conducive to substantive 

scientific inquiry. The Faculty of Engineering pledges maximum utilization of all available 

resources to facilitate the research projects of faculty members and guest researchers at the 

university. 

We look forward to welcoming your submissions and also your valuable remarks and feedback. 

With best wishes, 

Abdullahi Sheikh Mohamed 

Dean, Faculty of Engineering 
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Mogadishu – Somalia 

Abstract - Bakaro market, the largest and busiest market 

in Somalia, is in a very desperate need for solving the 

parking space problem caused by: the absence of order in 

arranging the space for commerce activities and parking 

spaces; as well as mistakes in the original market place 

design since no space was left for parking in almost all of 

the commercial buildings. One of reasons for which many 

people do not visit that market is because of inadequate 

parking space. 

The purpose of this study is to carry out the structural 

design of a reinforced concrete multiple story car park to 

euro code especially BS8110 and to produce detailed 

drawing and specifications of the facility. The structure 

will be designed in ultimate limit state and also checked for 

serviceability limit state. The implemented proposal is 

expect to relief the visitors from the burden of looking for  

a parking space for a long time or leaving their vehicles 

unattended in place where they might be exposed to the 

danger of theft or vandalism. The multiple story car park 

will be designed to accommodate about 300 vehicles. 

Keywords - Multi-story car parking, modern car parking, 

structural design 

I. INTRODUCTION

“A Multi-Story car park is an elevated or 

underground structure designed and built essentially for 

parking cars. The first multi-level parking was built in 

1918 for the Hotel La Salle at 215 West Washington 

Street in the West Loop area of downtown Chicago, 

Illinois. The Hotel La Salle was destroy in 1976, but the 

parking structure remained because it had been 

designated as preliminary landmark status and the 

structure was several blocks away from the hotel. It has 

smashed in 2005 after failing to receive landmark status 

from the city of Chicago. [1] 

Multiple story car parks are commonly found at 

railway stations, airports, hospitals, and in city centers, 

they form part of mixed use developments retain and 

development   centers.   Car   parks   should   be   easily 

identifiable for potential users, but at the same time be 

integrated in the overall urban design. Car park 

structures are usually above ground normally as 

permanent structures, although there is a growing 

demand for temporary/ demountable car parking 

Underground and basement car parking is also used 

mainly in city centers where high land values make this 

financially viable. [2] 

Most people didn’t care for the idea of paying 

for parking spaces that were usually free. the first 

parking meter was installed at only one side of a 

downtown street, they say that businesses already 

noticed a positive effect within a few days and that three 

days after the installation of the parking meters on one 

side of the street, business owners from the other side of 

street demanded that they also got parking meters 

installed in front of their stories. The installation of 

parking meters didn’t only solve the traffic problems but 

also created revenue because of the new costs for vehicle 

owners who wanted to park their car downtown. [3] 

Multistory car parks have a number of unique 

features that distinguish them from other buildings or 

structures. A lack of understanding and recognition of 

these distinct characteristics by designers and those 

responsible for inspection and maintenance is believed 

to be the major cause of many of the common problems 

identified in these structures. [4] 

Parking structures are generally classified as 

either static or automated; the two types of ramps that 

can be used are straight ramp and curve ramp. five types 

of layout that can be used in traditional parking 

structures includes, parallel parking, perpendicular 

parking, with angles  90
0 

, 60
0 

, 45
0 

and 30
0 

. The  floor

level system can be flat on the same floor; can be spilt 

level or staggered floor systems or sloping floor systems. 

For the design aspect there are numerous configurations 

of multistory car parks featuring different arrangements 

of deck and ramp. The final section of the configuration 

1

mailto:hassan.mohamed3@just.edu.so1.hassan.salad@just.edu.so2
mailto:abdirizak.sheik@just.edu.so3
mailto:abdullahi.mohamed10@just.edu.so5
mailto:iibey20@hotmail.com6


89    
;   

9   
<   

@A  
;

 

will be determined by the overall size of a car park, the 

shape of the site and the use for which the car park is 

intended. starting from the planning dimensions you 

consider the bay width , aisle width , ramp dimensions , 

planning grid , alignment paths to exit barriers , means 

of escape distances and travel distance from the car to 

the destination , security , visibility , space allowances ,  
lift provisions and pavement system among others.” [4] 

of this chapter we will report the structural summary 

sheet and also design information. 

Reinforced Concrete Slab Design Procedure: 

1. Type of slab according to ratio of long and short

span (
!"

):
!# 

In structural design, the building that is at least 

If 
$%

$&

If 
$%

> 2, the slab is one way solid slab.

< 2, the slab is two way solid slab. 

three stories in height must be framed. The loads from 

the occupants are transmitted through the slab, beam, and 

column and to the foundation and therefore each element 

of the frame must be designed to effectively handle its 

own dead load and the load being transferred to it. For 

the idealization of the actual structure, the structural 

model should relate the actual behavior to material 

properties,   structural   details,   loading   and boundary 

$& 

2. Determine and assume thickness of solid slab

3. To determine the arrangement and design of load

analysis:

Design load by using equation 1.4Gk + 1.6Qk 

Where Gk is dead load and Qk is live load 

4. To determine the bending moment and shear force

5. Compute requirement steel area:
M 

conditions as accurately as it practicable. The structure 

should so designed that adequate means exist to transmit 

the design ultimate load, wind and imposed loads safely 

K = 

bd 
2 
f 



< k’= 0.156 

 K '  
from the highest supported level to the foundation, as the 

height of the building becomes much, horizontal 

deflections must be computed with greater accuracy. The 

deflected shapes of individual structural members should 

be taken into account in the final analysis of tall slender 
structures [4] 

Z  = d 0.5 


0.95×d 

As = 
(

).+,-%. 

 0.25 


 ,  but   not >

 

The paradox of transportation vehicles is that 

they are most studied when they are the least studied 

when they are in the motion or when they are in a 

stationary or parked. For example taking into account 

only the commute to work which was measured to be on 

average 27 minutes by car. Cars are used less than 4% of 

the day, despite the importance of the phenomenon 

“parking is unstudied link between transportation    and 

6. Minimum steel percentage:

Main Reinforcing bars: 0.24% for = 250 f y MPa 

and 0.13% for = 460 f y MPa. 

Distribution bars in one way slab ≥ 20% of the 

main reinforcements 

7. Check shear:

Shear force to be checked can be the maximum

shear. 

Shear stress V = 
/

01 

land use. [5] 

For the purpose of this parking study is to  find 

).,2( 

VC = 
45567)

4 
(<55)

4
(=>?)

4

B.CD

out whether it is sufficient or not. Parking is a key 

element in providing planning and control traffic and 

provides a foundation in basic transport facility in the 

area. Developments and progresses in the area will result 

in a traffic system that will increase parking 

requirements. [6] 

II. METHODOLOGY

In this we will discuss the methodology and 

procedures applied in achieving this project, 

We will discuss the structural design elements 

procedures such as slabs, beams, columns, also we will 

talk about foundation design procedures. Also at the end 

V < VC    No shear reinforcement is required. 

8. Check deflection:

Span / effective depth, using table 3.9 in BS8110:

part 1 

9. Checking cracking:

The principal reinforcement, max. Spacing ≤ 3h 

≤ 400mm, and the secondary reinforcement, 

max. Spacing ≤ 3.5h ≤ 450mm 

Beam design procedure 

1. Dead load calculations

2. Live load calculations

3. Determine the load at ULS from the following

load combination

0.9 

cu 

2



@ 

4. Load = 1.4DEAD + 1.6 LIVE

5. Sketch of beam being designed

6. Determine the maximum moment at mid span

7. Calculate the moment coefficient k from
E

FGH 89@ 

If K<0.156, no compression steel is required, beam 

should be designed as a singly reinforced beam 

8. Calculate the lever arm Z from Z=

  K '  
d 0.5   0.25   , or = 0.95d0.9 

   
9. Calculate the area of reinforcement from As =

M/0.87fyZ

10. Calculate the minimum area of steel required by

the section from

𝐴JEKL = 0.13%BH 

8. Provide AN OPQRSOPT    and   select   suitable 

reinforcement  bars 

9. Check for shear

10. Check for deflection

Reinforced Concrete Column Design Procedure: 

Short columns: 

Step 1: use charts in BS8100 code to find 
T

U 

Step 2: calculate 
V

WU 

Step 3: calculate 
X

WU 

Step 4:  calculate the area of steel required by  using 

B. Geometric Design

The proposed car park is on three floors above ground, 

have 300 parking spaces, occupies 3200m
2
, have two

external ramps (one for entry and one for exit), one 

entrances and one exits, and stairs at appropriate places 

and emergency exits. 

this   equation 
B))Y7

WU 
and  then  prove  the  area    of 

reinforcement and also provide ties 

Step 5: provide maximum spacing 

III ANALYSIS & DESIGN 

A. Structural Summary Sheet

Main beams 300 x 600 mm 

Slab 200 mm 

Column Internal: 500 x 700 mm 

External: 500 x 500 mm 

Foundation Depth of footing 2m ground level 

Cover Slab: 20 mm 

Beam: 30 mm 

Column: 40 mm 

Foundation: 50 mm 

Ramp 200 

B. Design Information Sheet

Fig. 1. General Arrangement drawing. 

Engineering: group 

team 

Client: JAMHURIYA 

UNIVERSITY 

Design code BS8110 the structural use of 

concrete 

Intended use of 

structure 

Multi-story of car parking 

Fire resistance 

requirement 

1 hour for all elements 

subsoil condition Allowable of Bearing 

capacity of soil = 350 kN/m
2

Material date Grade FCU = 20 N/mm
2

FY    = 460 N/mm
2    

for

longitunal and transvers 

reinforcement 

Self-weight of 

concrete 

= 25 kN/m
3

General loading 

condition 

Floor – imposed= 2.5 kN/m
2 

Stairs – imposed = 3 kN/m
2 

Floor finishing   = 1 kN/m
2

Foundation type RC footing to column 

3



Fig 2. Position of column and beam plan 

IV.CONCUSION

The multistory car park was designed to BS8110 (1997) 

and the detailed drawings were provided. The proposed 

design has 300 bays to accommodate 300 vehicles. 

A. Recommendation for Future Work

The creation of this model for a car parking of

multiple story can act as a point of reference to other 

car parking system developers. 
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Mogadishu – Somalia 

Abstract - Thousands of students live and work on 

university campuses every day. The environment they 

dwell and interact with is essential to their quality of life, 

health and education. There is no doubt that designing of 

campuses as per international standards is of great 

importance to thousands of students, faculties, and staff  

on campuses. Surrounding communities are also 

significantly affected by college campuses as universities 

often provide education. With more and more universities 

expanding in Mogadishu, the design of campus and  

campus landscape space has gained more recognition in  

the recent seven years. Thus, this thesis proposes new 

approach (Community-based approach) to support the 

learning environment which is to  architecturally  design 

the campuses in terms of “form”, “function” and  

“feature”. The goal of community-based approach is to 

create a successful public space for the community 

members (students) The quantitative methodology of this 

thesis is to use community-based approach which is to 

distribute the given (2.3 hectors) space of JUST campus in 

to four faculties and also letting space for  future  

expansion The study yields several insights on the 

application of Community-based approach in campus 

space design, which are applicable in other design projects. 

I. INTRODUCTION

“This thesis will critically provide an 

Architectural design of JUST in treddici (km 13) 

campus. The aim of this thesis is to give clear concept 

of campus designs which are to be used in all future 

projects of our country (Somalia), because a university 

campus should reflect commitment to quality and be 

dedicated to the intellectual, psychological and social 

development of its students. 

In order to achieve effectively deliver quality 

education to the students and to provide a rich 

environment conductive to research today and into 

future, a university must maintain state of the art of the 

facilities .In order to achieve above issue university 

campus must be proposed (campus plan). 

The term campus plan is broadly used and as 

such subject to broad definition. These plans have many 

different ways indicated the location and future 

extension, building type, size, circulation pattern, 

parking, landscape, historical designation and in some 

case also include general design standards. 

A university campus is like a microcosm of a 

city. Therefore, its design benefits from a review of 

how an effective city functions and the multiple spheres 

of use. In this study, a broad view will be taken of 

campus design in order to maintain the holistic 

viewpoint necessary to create vibrant communities. 

Therefore, for the purposes of this study, 

campus design is the overall plan to incorporate natural 

and artificial landscapes to achieve an environment that 

suits the needs of an academic institution. This includes 

the careful site planning and placement of new 

buildings, streets, walkways, social gathering areas, and 

green spaces.” 

Campus design: is the method of planning 

sites, it includes a carefully designing of universities 

and other institutional building. Green space is a 

significant component of campus design. It includes 

landscaped natural areas composed of trees and 

vegetation. Green spaces contribute to ecological 

diversity and environmental integrity. 

This includes the effective management of 

these spaces, in order to maintain biodiversity and 

visual appeal. In this chapter, we will discuss, the 

background of the chosen topic as, Locally, problem 

statement, the purpose of the study, general and specific 

objective of the study, research questions, scope of the 

study, content scope, geographic scope, time scope, 

significance of the study if Allah Say. 

II. LITERATURE REVIEW

In general, This chapter provides a review of literature 

relevant to campus design but in the immediate context 

area, campus landscape and space design is the focus, 

this chapter begins with history of campus planning and 

design -just focuses on Somali universities, however, in 
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order to plan the new space of JUST campus in KM13 

this chapter will briefly discuss space needed by 

students in terms of quality and quantity, furthermore it 

concentrates on design character and feature of 

campuses in other words research related to campuses 

found in relevant literature review, finally this chapter 

concludes with a summary. 

CAMPUS LANDSCAPE AND SPACE DESIGN. 

“The design of external spaces outside and between 

buildings, whether urban or rural, public or private, 

covers a wide variety of elements and requires 

considerable knowledge of the location, materials and 

construction. All too often parsimony results in 

schemes which are unsatisfactory both aesthetically and 

practically”. 

The campus represents the entire physical environment 

that encompasses buildings, landscape, and outdoor 

spaces for study, circulation and recreation that 

functions as one organized unit, in this 21
st 

century  the

campuses reflect the quality of education and students 

for a particular school (university), in order to 

strengthen the name and to keep the existence of 

university things must be firstly well treated like the 

natural SPACE, (the space covers a wide variety of 

elements and requires a visible attention in terms of 

location, material and construction, however if not 

considered as it deserved or parsimony, results in 

schemes which are unsatisfactory both aesthetically and 

practically). 

THE SIGNIFICANCE OF CAMPUS LANDSCAPE 

AND SPACE DESIGN 

Sometimes it’s hard to make a decision on which 

university/collage you should join, perspective students 

and their parents base their judgment when selecting 

university or collage on the activities across the campus 

or even sometimes the campus itself (how much 

attractive is that campus), so in order to attract and 

sustain the best students, faculty and staff, and to reflect 

your social purpose in a positive way you need to take 

into account the physical aesthetic of your campus, or 

whose surrounding context is hard to enjoy, As the 

buildings of the campus is important, it will be 

increasingly important to provide the relief and contrast 

of a well thought out campus landscape. 

III METHODOLOGY 

Design of campus is far beyond providing a place for 

study. It should also be healing—serving functional as 

well as mental needs. 

DESIGN METHODOLOGY 

One of the most important issues regarding to design of 

campuses is considering the desire of all members of 

students and also lecturers of a particular university, 

however in general are two basic approach for design of 

campuses: 

1. Quality functional deployment

2. Community based approach

Quality functional deployment (QFD) 

Quality functional deployment: Is a structured approach 

to define customer needs or requirements and 

translating them into specific plans to produce products 

to meet those needs, this means making the project 

easier and adaptable during the design process in order 

to enable design architects to better understand the 

clients' need and give an organized outline traits that 

would help architects in the design 

QFD follows a structured approach to carry the voice of 

customer through each stage of the project, customers 

have the ability to influence the project even the last 

stage depending on what “value” meaning of the project 

to the customer The figure below demonstrates the two 

approaches of campus design: 

Project description 

Universities act as a power house, creative thinking 

and tangible effects of social and cultural vitality, by 

connecting the most intelligent, active researchers and 

also student members with a wide source of new 

knowledge. However, some students are exposed to 

high levels of stress in their university life, so this 

chapter examines the architectural design strategies and 

intentions for green, open space facilities targeting 

architectural beauty and also stress alleviation for 

learning environments. 

It is true that some students are exposed to high levels 

of stress in their university life, and it is also true 

Surveys repetitively show an increasing number of 

university students who are experiencing significant 

stress due to interpersonal conflicts, self-esteem, 

financial constraints, time constraints, frustration and 

emotional problems, it is on the organizations to 

provide a healthy campus that can support to minimize 

all of these stressful conditions and generally to achieve 

this there are three prevailing perspectives for physical 

design pedagogical operatives that must be considered: 

a) healing gardens: where greenery and plants

produce restorative effects, and has a

Corresponding design approach called

Landscape design

b) flexible spaces: has a design approach called

spatial design that concern accommodating

functional needs of different kinds of activities

6



in other words how accessible is your 

environment (in this case campus) 

c) green buildings: that incorporate open space as

a catalyst for integrated eco-system . 

Fig. 1. Figure: 3.1 this figure illustrates the steps in the 

. 

IV.CONCUSION

the purpose of this thesis is to design a university 

campus that meets the international standard , and also 

to make it a reference for the junior civil engineering 

students so that they can realize that there were senior 

students who said something about designing a campus 

in an international standard specially our just . 

A. Recommendation for Future Work

Every research whether it is academic one or 

normal one cannot be fully accomplished and there 

will always be a missing gaps that needs to  be 

filled, so in our thesis we thought the coming 

points needs to be completed by our next 

generation hopefully; 

• Designing hostels for the students and also

for the lecturers as the international

Universities.

• Designing other entertainment fields like

swimming pools and basketball stadium

for the students.
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Abstract:- 

Studying structural and archaeological records shows us 

that most of the nations have built places for worshipping 

based on their own religious beliefs. Ka’abe is introduced as 

the first place for worshiping the Unique God of the Koran. 

The mosque was built by Muslims based on the Holy 

Prophet’s order for worshiping the Unique God. Contrary 

to other temples or worship places during the history, 

mosque was not built only for worshiping and holding 

religious ceremonies, but for achieving many other 

purposes in the Islamic society too. This article is going to 

elaborate on these purposes. 

The evolution of mosque architecture in history reveals the 

early innovations from the mosque of the Prophet, to the 

modern era mosques varying from continent to continent, 

from culture to culture. The reading of religious texts and 

the tradition exposes that Islamic teachings do not oppose 

beneficial innovation in mosque architecture. The used 

pattern in the design of mosques shows that not all mosques 

have the same features, not the same approach has been 

applied in all mosques and not all mosques have been 

influenced by the same factors. 

Key words: - mosque pray hall, 

Mosque 3D elevation, 3D elevation of our project consisting, 

Spaces of mosque. 

I. INTRODUCTION

Mosques are special places of worship for Muslims. Five times 

every day Muslims meet in the mosque and pray together 

standing before God, bowing and prostrating to Him. A Muslim 

does not belong to a mosque in the way that a Christian might 

belong to a specific church. Any Muslim can use any mosque 

although naturally, the nearness of one's home or place of work 

will often influence which mosque a person attends. For 

Muslims, the offering of prayers is not confined within the four 

walls of a mosque. They can pray in places other than the 

Mosque as well. 

Prayer must be done at specific times. So, when it is time for 

prayer, and a Muslim cannot go or get to the mosque, he/she 

may do it at home, in the office or any clean place. Prophet 

Muhammad (peace be upon him) said: "The whole earth has 

been made a mosque for me." 

The building used as a mosque and everything inside it is 

consecrated in the name of God and its ownership should not 

be vested in any individual or organization. For this reason, a 

mosque cannot be sold, mortgaged or rented for any purpose. 

This may not be applicable to a building which has been 

converted for use as a mosque as a temporary measure. In non- 

Muslim societies, it may be difficult to get permission to build 

mosques and so other buildings are converted by the Muslim 

community (Worship). 

Somalia old mosques in Moqdisho are the unique example of 

architecture where the ideas and used materials have been 

effectively amalgamated in the medieval context of Bengal. The 

present Study is an attempt to analyze the structure, structural 

decoration and use of materials of moqdisho Mosques in 

Somalia 

II. LITERATURE VIEW

The advent of the Muslim religion brought with it new 

practices and rituals that required the construction of special 

buildings to serve the needs of worshipers. The mosque is a 
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unique place that accommodates the needs of Muslims while 

also creating a focal meeting point. This chapter looks at how 

the mosque has evolved to utilize space through new 

architectural forms that have produced innovations in the art of 

building. Mosques and the physical characteristics they display 

have resulted at times, to be contentious indicators of the 

cultural presence of ethnic elements within Western society. [4] 

In the Australian context, with particular reference to Sydney, 

the architectural design of mosques has in a majority of 

instances been replicated on foreign Islamic models rarely 

taking a form that is sympathetic with the streetscape. Local 

council policies for the provision of places of worship are 

examined in light of the increase in the number of mosques 

being proposed and built in recent times. Also, the role of the 

planner and planning on a broader level is discussed in terms of 

achieving outcomes that are responsive to all segments of the 

community. [5] 

III ANALYSIS & DESIGN 

In Mosques, functionality is an important issue, because it 

provides comfort ability for prayers and gives psychological 

comfort see for more illustration in distribution pray hall. 

A.Pray halls

The pray hall must be wide enough and comfortable in order to 

respect its Functionality. The praying area should be directed 

towards the QEBLA direction, but other elements can be 

directed in a way taking in consideration that it doesn't destroy 

the image or the form of a mosque. 

1. Pray hall for men.

Accommodate 10,000 worshipers in its men prayer hall 24,000 

in its porticoes, 40,000 in its courtyard, and another 200,000 in 

its adjoining grounds. 

2. Pray hall for women.

Other spaces and facilities. Mosque houses, Library Lecture 

hall, Museum, Ablution, sanitary units for men and women and 

cafe. 

B. Spaces

The first row in the pray hall is very important because of the 

great emolument; hence it should be large enough to hold as 

many prayers as we can. 

In the prayer area each person needs an area of 1.2m^2 for each 

person. 

Figure 4.1 3D elevation of our project consisting. 
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Figure 4.6 3D elevation of our project mosque. 

IV. CONCULUTION

During the structural design, it has been made of assumptions 

that will be necessary to be check out if it is implanting. The 

main and the most one is the depth of the foundation, it is 

necessary to be check out and determine the actual one in the 

field but not less than as the assumed one. However, we are 

highly recommending that any specification mention here 

should be done seriously by qualified supervisors. 

V. RECOMMENDATION

We can conclude that there is difference between the theoretical 

and practical work done. As the scope of understanding will be 

much more when practical work is done. As we get more 

knowledge in such a situation where we have great experience 

doing the practical work. Knowing the loads we have designed 

the slabs depending upon the ratio of longer to shorter span of 

panel. In this project we have designed slabs as two way slabs 

depending upon the end condition, corresponding bending 

moment. The coefficients have been calculated as per BS. Code 

methods for corresponding lx/ly ratio. The calculations    have 

been done for loads on beams and columns and designed frame 

analysis by moment distribution method. 
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Abstract- A bibliography of studies of groundwater

resource of Somalia includes river water and lakes. The 

first section of our project we talk introduction of ground 

water resource of Somalia includes problem water and to 

make scope and limitations. 

The second is a review of historic trends in ground water 

resource of Somalia and their development in the area is 

presented, and major contributions are indicated. Basin is 

presented, together with discussions of the regional 

geology and geography. Also we talk the Methodology of 

the project or the process we take to make water 

distribution system. Water distribution network to needy 

communities in in order to meet their water demands up 

to a years of coming The main objective of the last section 

as stated in the appraisal report was to establish the water 

storage system. Analyzing the existing infrastructure 

utilities such as, transmission mains, and storage facilities, 

also we talk the conclusions of the project 

Keywords- assess juppa and Shebelle; water distribution 

system; storage water; pipe network; water tang 

I. Introduction

“Water and land development need reliable data and 

information on the available resource for planning 

purpose raw data has to be turned in to information to 

enable informed decision making. [1] 

Disappointed rural homeowners have sometimes found 

out too late that the well drilled on their new land does 

not yield enough water is of poor chemical quality. 

Objectives of the Study the primary goal of this 

dissertation is to develop an approach for quickly and 

economically understanding the physical groundwater 

resources and reserves on small islands. The objectives 

of the dissertation have application on both a local and 

global scale. Physical resource knowledge will enable 

the development of logical, clear and concise 

community plans that meld with the concepts of 

sustainability in a cost- effective manner. 

It is from this perspective that the dissertation brings 

new knowledge to the existing scientific basis for water 

management. 

The global objectives for the research include the 

following to assess the surface water and ground water 

resource and the potential for meeting domestic 

livestock and irrigation water supply demands in the 

whole of Somalia 

To assess the water resource of the juba and Shebelle 

river basins with special focus on water resource 

development constraints and potential 

To identify major problems and priority areas within 

which more detailed investigation may be carried out. 

If building in an unpopulated area, drill a well first or if 

buying an old house, find out if the water supply is 

adequate. This booklet describes the most common well 

problems  encountered  by  rural  homeowners,  how  to 
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recognize them, solve them, or get help, but first, the 

characteristics and behavior of ground water and the 

relationship between ground water and the surrounding 

land are discussed briefly.[2] 

This dissertation provides an approach for better 

defining the groundwater resources available for 

distribution in small island environments, acquiring 

information on groundwater consumption, planning for 

the education of stakeholders. 

II. Literature Review

There are certain past studies and work that 

can be considered crucial to assess the water resource 

of Somalia. Among them the key literatures are briefly 

discussed below, A Little outdates but comprehensive 

study of the agriculture and water resources of Somalia 

is presented in a six volume series report by UNDP and 

FAO in 1968 the six volumes of the report were titled 

general water resource landforms and soil livestock and 

crop production, engineering aspects of development 

and social and economic aspects of development 

although the report is old it provides the setting for 

water resource and agriculture development in 

Somalia[3] 

Surface water 

Somalia has only two permanent river the 

juba and Shebelle both of which begin in the Ethiopian 

highlands and flow southwards in the north of the 

country the arid and semi-arid climate means that all 

rivers are ephemeral and flashy with water flowing for 

only a few hours to days after rainfall events and there 

are no river gauging stations in these rivers [4] 

Major River Somalia 

The alluvial plains of the perennial rivers of 

Somalia juba and Shebelle are the food basket of the 

country shabelle joins juba before juba flows to the 

Indian ocean but it is only during major food seasons 

that flows from Shebelle reach juba similarly flows 

from the seasonal rivers of the north-east Kenya to lag 

derait self-[5] 

III Methodology 

Water Quality 

One of the important MDGs is to reduce by half the 

proportion of people without sustainable access to safe 

drinking water by the year 2015. Water quality has a 

great 

Influence on public health, in particular the 

microbiological quality of water is important in 

preventing ill health. Poor microbiological quality is 

likely to lead to outbreaks of infectious water-related 

diseases and may cause serious epidemics 

. Chemical water quality is generally of lower 

importance as the impact on health tends to be chronic 

long-term effects and time is available to take remedial 

action. Acute effects may be encountered where major 

pollution events have occurred or where natural levels 

of certain chemicals are high (such as fluoride), or 

anthropogenic sources, such as nitrates. For this reason, 

water quality assessment and continuous monitoring are 

of utmost importance. 

Socio Economic Information 

Representative samples of 5% of the water consumers 

were initially considered, including non-domestic ones, 

e.g. public and government institutions. The 

representative sample was selected more on the basis of 

giving information on diverse areas and different types 

of consumers rather than being a purely random 

sample.   The   methodology   included   collection  of 
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information on population numbers and their structures 

in terms of income 

IV. Implementation

Many efforts on the development of a water distribution 

system have been made through for sustainable water 

supply. However, the complexity of system limited the 

site specific application at the first era. As water 

demands pressures raise increasingly on the existing 

water supply system, many studies attempted to 

develop a general water supply system to assist decision 

makers to design more reliable systems for a long range 

operation period. 

V. Conclusion

Somalia is characterized by an arid to semiarid climatic 

and is increasingly becoming dependent on water 

resources. Availability of water resources in Somalia 

varies from insignificant to reasonably productive areas 

in different regions. A comprehensive assessment and 

evaluation of groundwater in the Baidoa, Jesomma, 

Aurado, Taleh and Microca aquifers and surface water 

in the two perennial rivers, Jubba and Shebelle, have 

been made in order to compare them with the future 

demand of the country. [6] 
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Abstract-Rain Water Harvesting is the age old traditional 

practice which is being practiced from the birth of human 

civilization. Like other living organisms man  cannot 

survive without water. This made him to think and invent 

on different types of harvesting structures in order to 

Obtain potable water, the rainwater harvesting locally 

collects and stores rainfall through different Technologies, 

for future use to meet the demands of human consumption 

or human activities However, rainwater harvesting has 

much wider perspectives in particular if it is considered in 

relation to its role in supporting ecosystem goods and 

services an integrated planning for rooftop rain water 

harvesting system for different institutes in the premises  

an educational complex is done the importance of water is 

well known, The main objectives of the study are to 

estimate, the rooftop rain water harvesting potential of all 

buildings, planning and designing the rooftop rain water 

harvesting system. 

Keywords- water harvesting; rain water harvesting; rooftop 

rainwater harvesting; storage rainfall system. 

I. Introduction

“Water is our most precious natural resource its uses 

are innumerable and its importance cannot be 

overestimated. Its role ranges from domestic uses, 

agriculture, and industry to religious ceremonies, 

recreation, landscape decoration and even therapy. 

Water is basic to life. Despite the obvious need for a 

sufficient, year-round water supply to sustain life, there 

is still a lack of water, much less clean water for many 

of the world’s poor; the lack of water is bound to get 

worse.” [4] 

Falling rain can provide some of the cleanest naturally 

occurring water that is available anywhere. This is   not 

surprising, as it is a result of a natural distillation 

process that is at risk only from airborne particles and 

from man-made pollution caused by the smoke and ash 

of fires and industrial processes, particularly those that 

burn fossil fuels. Most modern technologies for 

obtaining drinking water are related to the exploitation 

of surface water from rivers, streams and lakes, and 

groundwater from wells and boreholes[6] 

However, these sources account for only 40% 

of total precipitation. It is evident, therefore, that there 

is considerable scope for the collection of rainwater 

when it falls, before huge losses occur due to 

evaporation and transpiration and before it becomes 

contaminated by natural means or man-made activities 

[2]. 

The objective is to support rainwater- 

harvesting systems in the developing world. A brief 

review on the history of rainwater harvesting and a 

feasibility assessment, the criteria of which are first 

defined and then applied to an example, are used to 

show the potential of such systems, where there is no 

surface water, where groundwater is deep or 

inaccessible due to hard ground conditions, or where it 

is too salty, acidic or otherwise unpleasant or unfit to 

drink, another source must be sought. In areas that have 

regular rainfall, the most appropriate alternative is the 

collection of rainwater, called ‘rainwater  harvesting’. 

[4] 

Water Aid is concerned primarily with the provision of 

clean drinking water; therefore, the rainwater 

harvesting projects we support are mainly those where 

rainwater is collected from roofs, and only to a lesser 

extent where it is collected from small ground, or rock, 

catchments. [5] 

Estimates of the number of people without 

water put the number at about one-fifth of the world’s 

population. For developing countries the number could 

be one-half, the problems that plague current water 

resources are numerous but so are the possible 

solutions,  this  paper  presents  rainwater  harvesting as 
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one of the most promising alternatives for supplying 

freshwater in the face of increasing water scarcity and 

escalating demand. [1] 

. 

II. Literature Review

Water covers three-quarters of the earth’s 

surface it might appear that there is plenty to go around 

and that we will never run out of this valuable resource 

in reality however, we have a limited amount of usable 

fresh water over 97 percent of the earth’s water is found 

in the oceans as salt water, two percent of the earth’s 

water is stored as fresh water in glaciers, ice caps, and 

snowy mountain range that leaves only one percent of 

the earth’s water available to us for our daily water 

supply needs, our fresh water supplies are stored either 

in the soil (aquifers) or bedrock fractures beneath the 

ground (ground water) or in lakes, rivers, and streams 

on the earth’s surface (surface water) . [1] 

Water Harvesting 

Water harvesting is the catch, redirection, and 

capacity of rain Water for plant system and different 

employments. It is proper for substantial scale 

scenes for example, parks, schools, business 

destinations, parking garages, and loft edifices, and 

also little scale private scenes . [7] 

Rain Water harvesting 

Rainwater harvesting is a technology used for 

collecting and storing rainwater from rooftops, the land 

surface or shake catchments utilizing straightforward 

methods for example, containers and pots and in 

addition more intricate systems for example, 

underground check dam. For our water requirement we 

entirely depend upon rivers, lakes and ground water 

however rain is the ultimate source that feeds all these 

sources rain water harvesting. [8] 

III Methodology 

Rain Water Harvesting Methods 

A) Storing Rain Water for Direct Use

In place where the rains occur throughout the year, rain 

water can be stored in tanks However, at places where 

rains are for 2 to 3 months, huge volume of storage 

tanks would have to be provided in such places, it will 

be more appropriate to use rain water to recharge 

ground water aquifers rather than to go for storage if the 

strata are impermeable, then storing rain water in 

storage tanks for direct use is a better method 

B) Recharging Ground Water Aquifers from Roof

Top Runoff

Rain water that is collected on the roof top of the 

building may be diverted by drain Pipes to a filtration 

tank (for bore well, through settlement tank) from 

which it flows into the recharge well the recharge well 

should preferably be shallower than the water Table. 

IV. Implementation

Rainwater harvesting systems require couple of 

aptitudes and little supervision to work. Significant 

concerns are the aversion of pollution of the tank amid 

development and keeping in mind that it is being 

renewed amid a precipitation. Pollution of the water 

supply therefore of contact with specific materials can 

be stayed away from by the utilization of appropriate 

materials amid development of the framework. For 

instance, in Montserrat, where 95% of the houses in the 

medium to high thickness zones are roofed with oil- 

based bitumen shingles, purchasers are unequivocally 

debilitated from utilizing this wellspring of supply for 

drinking purposes Utilization of option roofing 

materials would have kept away from this issue The 

fundamental wellsprings of outer sullying are 

contamination from the air, flying creature and creature 

droppings, and creepy crawlies. 

V. Recommendation

Untreated rainwater collection systems may 

constitute a risk for contamination of public 

drinking  water  systems  if  proper  guidelines

concerning back-siphon age, leakage, and 

incorrect installation with cross-connections 

are not designed into each system. 

This is especially pertinent to community 

systems   worldwide   that   do   not    maintain
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disinfection residuals throughout the water 

system 

• There are many aspects of rainwater collection

systems    that    need    to    be    addressed  by

developing technologies.

• More effective design and engineering of

systems needs to be documented.

• Identification of appropriate construction

materials is an immediate area in need of

research.
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Abstract- Our project is about G+ 4 structural designs 

and analysis of a residential building consisting of four 

apartments using British standard code, and the book 

consists of five chapters and each chapter will be detailed 

what it is about. The first chapter is about introduction of 

structural design and analysis the second chapter is 

Literature Review and the third chapter is methodology. 

The fourth chapter is implementation & results whereas 

the last chapter conclusion  &  recommendation. 

Residential building covers an area of 40m×40m and is 

located at south east of modish city about 13 kilometer 

away from the center of the city 

Keywords - G+ 4 structural designs and analysis of a 

residential building 

I. INTRODUCTION

“A building should be regarded as 

residential building when more than half of 

the floor area is used for dwelling purpose. 

Other than that it will be regarded as 

nonresidential building. Building types 

may range from one-room wood framed or 

masonry to multi-million dollar high rise 

buildings. [1] 

The first shelter on the earth was built by 

humans for long time ago. It is believed to have been 

built about 500,000 years ago. [2] 

The building of residential buildings was increasing 

gradually the time after time, after development of 

engineering and technology there was addition of 

beautiful, high rise and comfortable buildings around 

world. Construction of high quality building requires 

numerous techniques and knowledge of civil 

engineering. [3] 

We as students of civil engineering in this 

group, we prepared our project to show our community 

what we have studied for the past academic four 

years,G+4 residential building for each apartment 

consist of three rooms, one master-room, one sitting- 

room including dining-room and three other sleeping 

rooms. [4] 

We place each room for suitable place to satisfy the 

needs for adequate air, and light ventilation, northing 

and privacy. For structural analysis and design we used 

special software called ETABS 9.0.4 and we take shear 

force and bending moment from ETABS to find out 

area of steel, the calculation of axial force of columns 

and footing design, we used tributary area method for 

calculations by taking data from ETABS...” [5] 

Since our structure is very huge we take the bearing 

capacity of soil for 450KN/m
2
. After analyzing and

designing our structure, it is reliable and safe. 

Every project should have environmental impact 

assessment therefore in our project we considered any 

problem that negatively affect in our project and their 

solution. [6] 

For the purpose of this structure study is to 

find out whether it is sufficient or not. Residential 

building is a key element in providing planning and 

control traffic and provides a foundation in basic 

transport facility in the area. Developments and 

progresses in the area will result in a traffic system that 

will increase residential requirements. [7] 

II. LITERATURE REVIEW

The house is the first unit of the society and it is the 

primary unit of human habitation. The house is built to grant 

the protection against wind, weathers, and to give insurance 

against physical insecurity of all kinds. The special features of 

the demand for housing consist of in its unique nature and 

depend on the following factors. 

• Availability of cheap finance.

• Availability of skilled labors.
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 0.25 

K '  

 0.9  

 

@ 

• Availability of transport facility.

• Cost of labors & material of construction.

• Predictions of future demand.

• Rate of interest on investment e. g., low rates of
interest  with  facilities  of  long  term  payment may

Distribution bars in one way slab ≥ 20% of the 

main reinforcements 

7. Check shear:

Shear force to be checked can be the maximum

shear. 

Shear stress V = 
/

01 
45567  

4   
<55  4  =>?  

4

facilities investment in housing.
).,2( 

VC = 89  ); (  9  )
<( @A )

; 
B.C D 

• Rate of population growth and urbanization.

• Supply of developed plots at reasonable prices.

• Taxation policy on real estates

• Town planning & environmental conditions.

III. METHODOLOGY

In this we will discuss the methodology and 

procedures applied in achieving this project, 

We will discuss the structural design elements 

procedures such as slabs, beams, columns, also we will 

talk about foundation design procedures. Also at the 

end of this chapter we will report the structural 

summary sheet and also design information. 

Reinforced Concrete Slab Design Procedure: 

1. Type of slab according to ratio of long   and short

span (
!"

):
!# 

V < VC    No shear reinforcement is required. 

8. Check deflection:

Span / effective depth, using table 3.9 in

BS8110: part 1 

9. Checking cracking:

The principal reinforcement, max. Spacing ≤ 

3h ≤ 400mm, and the secondary 

reinforcement, max. Spacing ≤ 3.5h ≤ 450mm 

Beam design procedure 

1. Dead load calculations

2. Live load calculations

3. Determine the load at ULS from the following

load combination

4. Load = 1.4DEAD + 1.6 LIVE

5. Sketch of beam being designed

6. Determine the maximum moment at mid span

7. Calculate   the   moment   coefficient   k   from
E 

FGH 89@ 

If K<0.156, no compression steel is required, beam 

should be designed as a singly reinforced beam 

8. Calculate the lever arm Z from Z=

If 
$%

$&

If 
$%

$&

> 2, the slab is one way solid slab.

< 2, the slab is two way solid slab. 


d 0.5 


, or = 0.95d 

2. Determine and assume thickness of solid slab

3. To determine the arrangement and design of load

analysis:

Design load by using equation 1.4Gk + 1.6Qk 

Where Gk is dead load and Qk is live load 

4. To determine the bending moment and shear

force

5. Compute requirement steel area:

9. Calculate the area of reinforcement from As =

M/0.87fyZ

10. Calculate the minimum area of steel required

by the section from

𝐴JEKL = 0.13%BH 

8. Provide AN OPQRSOPT    and   select   suitable 

reinforcement  bars 
9. Check for shear

M 
K = 

bd 
2 
f 

< k’= 0.156 

cu 

10. Check for deflection

Reinforced Concrete Column Design Procedure: 
  K '  

Z  = d 0.5   0.25   ,  but   not >0.9 
Short columns: 

    Step 1: use charts in BS8100 code to find 
T

0.95×d 

As = 
(

).+,-%. 

6. Minimum steel percentage:

Main Reinforcing bars: 0.24% for = 250 f y 

MPa and 0.13% for = 460 f y MPa. 

U 

Step 2: calculate 
V

WU 

Step 3: calculate 
X

WU 
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Step 4:  calculate the area of steel required by  using 

this   equation 
B))Y7

WU 
and  then  prove  the  area    of 

reinforcement and also provide ties 

Step 5: provide maximum spacing 

IV. ANALYSIS & DESIGN

A. Structural Summary Sheet

Main beams 300 x 600 mm 

Slab 200 mm 

Column Internal: 400 x 400 mm 

External: 600 x 600 mm 

Foundation Depth of footing 2m ground level 

Cover Slab: 20 mm 

Beam: 30 mm 

Column: 40 mm 

Foundation: 50 mm 

B. Design Information Sheet

Fig. 1. Foundation plan. 

Fig 2. 3D project plan 

Fig 3. Section 

Engineering: group 

team 

Client:JAMHURIYA 

UNIVERSITY 

Design code BS8110 the structural use of 

concrete 

Intended use of 

structure 

Residential building 

Fire resistance 

requirement 

1 hour for all elements 

subsoil condition Allowable of Bearing 
capacity of soil = 280 

kN/m
2

Material date Grade FCU = 25 N/mm
2

FY = 500 N/mm
2 

for

longitunal and transvers 

reinforcement 

Self-weight of 

concrete 

= 25 kN/m
3

General loading 

condition 

Floor – imposed= 3.5 

kN/m
2

Stairs – imposed = 3 kN/m
2 

Floor finishing   = 1 kN/m
2

Foundation type RC footing to column 
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IV.CONCUSION

The G+ 4 structural designs and analysis of a residential 

building park was designed to BS8110 (1997) and the 

detailed drawings were provided.. 

IV. RECOMMENDATION

Also concrete grade specified by the designer should be 

achieved otherwise the structure will be failed. At time 

for environmental impact assessment the contractor 

should be patient and any conflict should be resolved as 

soon as possible to protect not the project to be delayed. 

We also recommend for estimator to be careful when 

estimating the project. 
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Abstract- The goal of this thesis is to investigate the 

properties of construction materials especially coarse 

aggregates and therefore the consideration of this study is 

given to the effect of aggregate type on the compressive 

strength of concrete cured at the same conditions and tested 

at different stages. Course aggregates, which are the 

interest of this study, make a huge difference in the 

compressive strength of concrete depending on some 

factors such as; size, shape and density of the aggregates. 

The consideration of the study was given to two types of 

coarse aggregates, namely; manufactured and natural 

gravels; which were collected from the riverbeds with a 

maximum aggregate size of 20mm. The mixing ratio of the 

concrete and water to cement ratio used in this study were 

1:1.5:3 and 0.5 respectively. The target mean strength at 28 

days was 25 Kpa. In this study, cylinders of 150mm 

diameter and 300mm height were used for casting the 

concrete samples, 45 samples of concrete with different 

percentage ratios of both the two types of the coarse 

aggregates were casted and cured at the same condition. 

After curing, 5 samples were tested at different maturity 

stages such as; after 7, 14 and 28 days of curing with each 

of the sample containing different percentages ratios of the 

gravels such as 100%, 70%, 50%, 30% and 0% 

manufactured gravel, respectively. Consequently, the 

experimental results showed that manufactured gravels 

had much effect on the compressive strength of concrete, 

which showed higher compressive strength than the 

natural gravels. 

Keywords- compressive strength of concrete; Natural 

Gravel; Manufactured Gravel; Specific gravity; Sieve 

Analysis. 

I. INTRODUCTION

A Concrete is a composite material and is produced 

through the mixing of cement sand aggregates and water 

in their selected proportions. Strength is one of the most 

important characteristics of concrete therefore concrete, 

In a hardened state, should be strong enough to resist the 

stresses and loads that it would be subjected to it. 

During construction works, great consideration 

is given to the stability, safety, and authenticity of 

structures. To assure all those aspects, concrete 

properties and concrete casting procedures must be 

closely observed. 

However, the strengths of concrete can be two 

types namely compressive and tensile strengths of 

concrete; in particular, with respect to this study, the 

consideration is given to the compressive strength, 

which is a key factor in determining the strength of 

concrete. 

 

One of the most important factors that can 

affect the compressive strength of concrete is the type 

and size of aggregates; therefore, aggregates play an 

important role in determining the strength of concrete. 

Compressive strength of concrete, therefore, is 

the value of test strength below which not more than a 

prescribed percentage of the test results should fall 

(Kong, F.K and Evans, R.H, 1987) [1]. 

Course and fine aggregates occupy more than 

half of the volume of concrete and research indicates that 

changes in aggregates can lead to change in the strength 

of concrete. 

Therefore, the effect of aggregate type on the 

compressive strength of concrete has been investigated 

and presented in this study. 

In many years, this topic has been under study 

throughout the globe yet the study of this topic was given 

less consideration in Somalia, Mogadishu. Since the 

country has been under huge development and the use of 

concrete has been increasingly growing, the call for the 

need of the study of the compressive strength of concrete 

was required. In this report, we will study course 

aggregates, which can also be called as gravels, and fine 

aggregates, which can be called as sand for the purpose 

of this report. 
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Like other construction materials, controlling 

the quality of aggregates requires carrying out lots of 

experimental tests in which each one is designated to 

specify different properties of aggregates. Some of the 

properties of aggregates, which were tested, include bulk 

density and voids, specific gravity, particle shape and 

surface texture, absorption and surface moisture content. 

The ones, which are designated to evaluate the resistance 

of concrete against loads, are more common. 

Tests by (Bloem and Gaynor, 1963) show that 

compressive strength increases with an increase in 

coarse aggregate size. In order to understand the 

behavior of concrete under loading requires the 

understanding of the effect of aggregate type and size. 

This understanding can only be obtained through 

extensive testing and observation [2]. 

The report also describes work that is aimed at 

improving the understanding of the role course and fine 

aggregates in concrete. In order to understand the effects 

aggregates have in concrete, the variables considered in 

this report are aggregate type and size. 

II. REVIEW OF LITERATURE

The strength of concrete is its major 

characteristics. (Neville A. , Properties of concrete, third 

edition, 1981) Stated that aggregates are inert and the 

strength of concrete majorly depends on the shape, 

surface texture, and cleanliness. In his research findings, 

he also stated that smooth aggregates lowered the 

strength of concrete by 10% than when rough aggregates 

are used in the mix [3]. 

On the other hand, results of the experiment can 

be affected by diverse factors, such as specimens’ sizes, 

their shapes, the moulds used for casting, curing 

conditions and rate of load application. (Neville A. M., 

2002) [4]. 

Tests carried out by (Soroka, 1993) revealed the 

variations between the compressive strength of concrete 

made with crushed stones and uncrushed stones. He 

achieved better results with crushed stones than the 

uncrushed stones. This result was achieved through other 

factors such as water-cement ratio, grading, surface 

texture, shape and stiffness of aggregates used [5]. 

Various researches have been conducted 

previously, to understand and clarify the so-called size 

and shape effect of concrete specimens on the 

compressive strength test results. According to (Bazant, 

Zdenek P and Planas, Jaime, 1997) size effect can be 

seen when by altering the size of a concrete member, its 

nominal strength also gets changed, even though their 

shape is similar to each other. The same definition   can 

be proposed for shape effect as well when the nominal 

strength of concrete members is dependent on their shape 

[6]. 

Two types of specimens, utilized for testing 

hardened concrete, are cubes and cylinders, which, 

despite having various differences, both are used widely. 

While cylindrical specimens (150mm×300mm) are used 

mostly in Australia, Canada, France, New Zealand and 

the United States, cube specimens (150 mm and 100 

mm) are used mostly in European region including Great

Britain and Germany (Elwel & Fu, 1995) Of course, in

each region, regarding to the specimens types, there are

codes, explaining how to perform the experiment, like

British Code test and ASTM [7].

The compressive strength of concrete increases 

along with an Increase in coarse aggregate content, up to 

a critical volume of aggregate, and then decreases. The 

initial increase is due to a reduction in the volume of 

voids with the addition of aggregate. 

Tests by (Zhou et el, 1995) show that 

compressive strength increases with an increase in the 

course aggregate size. However, most other studies 

disagree with these results. [8]. 

III. RESEARCH METHODOLOGY

Laboratory Tests 

Sieve Analysis 

The sieve analysis, commonly known as the 

gradation test, is a basic essential test for all aggregate 

technicians. The sieve analysis determines the gradation 

(the distribution of aggregate particles, by size, within a 

given sample) in order to determine compliance with 

design, production control requirements, and verification 

specifications. The gradation data may be used to 

calculate relationships between various aggregate or 

aggregate blends, to check compliance with such blends, 

and to predict trends during production by plotting 

gradation curves graphically, to name just a few uses 

Required Apparatuses 

The apparatus required for the test of sieve analysis are 

listed below. 

I. Set of Standard sieve tests

II. A balance readable and accurate to

0.5g

III. Scoop

IV. Sieve brushes
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Figure 2: Cylindrical metal Container with a 

volume of 10 liter 

Figure 1: A set of sieve for course 

aggregate 

Bulk Density and Percentage Voids in Aggregates 

The bulk density of aggregates is the mass of 

aggregates required to fill a container of a given volume. 

Therefore, bulk density helps you to determine the 

amount of aggregate required to fill a given container of 

a known volume. 

Apparatuses 

I. Balance -A balance sensitive to 0.5% of the

weight of the sample to be weighed.

II. Cylindrical Metal Measure- The measure

shall be of 3.15 or 30 liters capacity and

shall comply with the requirements given

below.

Table 1: A table showing aggregate size against 

nominal capacity 

Specific Gravity 

Specific gravity is the weight of aggregate in air to 

the weight of equal volume of water displaced by 

saturated surface dry aggregate. The aim of this test is to; 

I. Determine the strength or quality of the

material and

II. Determine the water absorption of aggregates.

The specific gravity of an aggregate is considered to 

be a measure of strength or quality of the material. 

Stones having low specific gravity are generally weaker 

than those with higher specific gravity values. 

Apparatus 

The apparatus consists of the following 

I. A balance of capacity about 3kg, to weigh

accurate 0.5g, and of such a type and shape

as to permit weighing of the sample

container when suspended in water.

II. A thermostatically controlled oven to

maintain the temperature at 100-110° C.

III. A glass vessel with a lid.

IV. A container for filling water and

suspending the basket

V. An air tight container of capacity similar to

that of the basket

III. Tamping Rod– A straight metal tamping

rod of cylindrical cross section 16 mm in

diameters 60 cm long, rounded at one end.

IV. Sample Under test

Slump Test 

The slump test is a means of assessing the 

consistency of fresh concrete. It is used, indirectly, as 

a means of checking that the correct amount of water has 

been added to the mix. 

A small variation in a slump caused by 

improper procedure and equipment may cause the 

rejection of an entire load of concrete. A little extra effort 

to observe good practice is the key to ensure that the 

concrete properties are properly evaluated. 

Generally, concrete slump value is used to find the 

workability,  which  indicates  water-cement  ratio,   but 

Size of Aggregate 

Particle 

Nominal 

Capacity 

4.75mm and under 3liters 

Over 4.75mm and  to 40mm 15 liters 

Over 40mm 30 liters 
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there are various factors including properties of materials, 

mixing methods, dosage, admixtures etc. also affect the 

concrete slump value. 

Apparatus 
The apparatus consists of the following: 

I. Mould for slump test

II. Non-porous base plate

III. Measuring scale

IV. Tamping rod.

The mould for the test is in the form of the frustum 

of a cone having height 30 cm, bottom diameter 20 cm 

and top diameter 10 cm. The tamping rod is of steel 16 

mm diameter and 60cm long and rounded at one end. 

Figure 3: Slump test apparatus 

Compressive Test 

After curing the cylinders for the specified period, 

they were removed and wiped to remove surface 

moisture in readiness for a compression test. The cubes 

were then placed with the cast faces in contact with the 

platens of the testing machine that is the position of the 

cylinder when tested should be at right angles to that as 

cast. The load was applied at a constant rate of stress of 

approximately equal to 15 Kpa to failure. The readings 

on the dial gauge were then recorded for each cube. 

Apparatus 

I. Compressive test machine.

Figure 4: Compressive test machine. 

III. TEST RESULTS

The test experiments carried out included; sieve 

analysis of both coarse and fine aggregates, the bulk 

density of gravels both manufactured and natural types, 

the specific gravity of gravels both manufactured and 

natural types, slump tests on fresh concrete before it was 

casted and the compressive strength of all the 45 

cylindrical cubes used in the experiments were tested. 

Sieve Analysis 

Coarse Aggregates (Manufactured) 

Weight of Container (g): 453 Weight of container and 

aggregate (g): 2453 Weight of Dry Sample (g): 2000 

Table 2: Sieve analysis results of coarse aggregates 

(manufactured) 

The data above was then shown graphically in figure 5 

Figure 5: Graph showing sieve analysis results of 

coarse aggregates (manufactured). 
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The results from the graph indicate that the 

percentage passing through the sieve sizes 0.01-10mm is 

approximately 10%. The percentage passing increases 

with increase in the sieve size and at the top of the graph, 

the percentage passing remains constant at 100% with 

larger sieve sizes; this indicates that all aggregates pass 

through the sieve since the sieve size is larger than the 

aggregate size. 

Coarse Aggregates (Natural) 

A sample of natural gravels weighing 2000g 

was passed through a stack of sieves, the mass retained 

was recorded in a table. The percentage passing and 

cumulative percentage retained was calculated and 

recorded in the table. The table below shows sieve 

analysis results of coarse aggregates (natural) obtained 

through calculations. 

Weight of Container (g): 452.5 

Weight of container and aggregate (g): 2452.5 

Weight of Dry Sample (g): 2000 

Table 3: Sieve Analysis Results of Coarse Aggregates 

(Natural). 

the above data was represented in a graph and sieve size 

was plotted against percentage passing. 

Figure 6: Graph showing sieve analysis results of coarse 

aggregates (natural). 

The graph above shows the percentage of 

coarse aggregates (natural) passing through the stack of 

sieves. The results indicate that from the total weight of 

the aggregates 26.3% passed through the sieve size 8mm 

up to the pan. 

A linear changed occurred and the percentage 

passing through the sieve sizes 31.5mm-8mm was 

73.7%. The total sample passed through the sieve 63mm- 

31.5mm, which means a 100% passing through the 

sieves and zero percent, was retained because the sieve 

sizes were larger than the particle size. 

Fine Aggregates 

The table below shows the results from a sieve 

analysis of fine aggregates performed on a sample that 

was measured to be 2000 g. the samples was passed 

through a stack of sieves and the mass retained was 

recorded, the percentage retained and percentage 

passing was then calculated and recorded in the table. 

Weight of Container (g): 452.5 Weight of 

container and aggregate (g): 2452.5 

Weight of Dry Sample (g): 2000 

Table 4: Sieve analysis results of fine aggregates 

The above data was graphically represented in figure 8 

Figure 7: Sieve Analysis Results of Fine Aggregates 

This graph indicates in increase in the 

percentage passing with respect to the sieve size. 
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Results indicate that at sieve opening 0.5mm-0.6mm 

the percentage passing was 46.6%. From the total mass 

of the fine aggregate particles, 86.4% passed through 

the sieve size 1.0mm that indicates 13.6% of the mass 

was retained in the first sieve. 

Bulk Density 

Bulk density of aggregates is inversely 

proportional to the percentage of voids in the aggregates. 

This means that the higher the bulk density the lower the 

percentage of voids and vice versa. The table below 

shows the bulk density of manufactured gravels. 

Table5:    Bulk    Density    of    Manufactured  Gravels. 

GS= Specific gravity of 20mm aggregates is assumed as 

2.65 R= Bulk Density 

Table 6: Bulk Density of natural gravels 

The above data was then represented in a 

graph. A graph of percentage of voids against bulk 

density was plotted and the average data of both the 

manufactured and natural gravels was used to plot the 

graph. 

The graph below shows the relationship between bulk 

density and percentage of voids in both manufactured 

and natural gravels. 

Figure 8: Bulk Density of Natural Gravels. 

According to the graph above, it can be seen 

that the percentage of voids is inversely proportional to 

the bulk density. The increase in the bulk density at 1.09 

for manufactured gravels gave a result of a lower 

percentage of voids, which was noted as 58.7%, while 

results from the natural gravels indicate a lower bulk 

density value of 0.807 and a higher percentage of voids 

value of 69.5%. According to the results above, the 

natural gravels used more cement and sand paste than the 

manufactured due to the higher percentage of voids in 

the aggregates. 

Slump Test 

Slump test was performed for each mixture of 

the concrete, which has different proportions of the two 

types of coarse aggregates under test, and the aim of this 

test was to determine the workability and consistency of 

the concrete to be tested. 

Figure 9: Slump fall Measurement 

Compacting and Curing 

A compacting rod was used to compact the 

fresh concrete into the moulds and left in an open place 

for 24hours. Concrete samples were then carried to a 

curing tank (see Figure 4.8), the temperature was kept 

equal to 21o C, and the samples were carried to the 

testing laboratory after 7Days, 14Days and 28Days of 

curing. 

Figure 10: Specimen in Curing Tank 
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Compressive Strength 

7-Day Test Results

The graph below compares the test results from the 

laboratory of concrete samples containing 100%, 70%, 

50% 30% and 0% Manufactured gravels respectively. 

After 7 days of curing, the concrete specimen were 

crushed under universal compression testing machine 

and the test results were graphically represented below 

Figure 11: 7-Day Test Results 

From the graph above, it is clearly seen that the 

sample containing 100% manufactured gravel attained a 

compressive strength of 24.6 N/mm2 with a time of 46 

seconds, the compressive strength value recorded for the 

70% manufactured gravel was 15.526 N/mm2 at time of 

60 seconds. The sample containing 50% manufactured 

also attained a compressive strength value of 16.5 

N/mm2 at a crushing time of 36 seconds and the 

compressive strength of the sample containing the 30% 

manufactured gravels was 17.7 N/mm2 within a time of 

64 seconds while the last sample which contained 0% 

manufactured recorded a compressive strength value  of 

14.8 N/mm2 within a crushing time of 32 seconds. 

Consequently, the results indicate that the sample 

containing 100%-manufactured gravels gave more 

compressive strength results than the 100% natural 

gravel. 

14-Day Test Results

The 14-Day test results of the samples containing 

100%, 70%, 50%, 30% and 0% manufactured gravels 

respectively were also graphically represented below. 

Figure 12: 14-Day Test Results. 

This graph represents the results obtained after 

14 days of curing. The samples whose gravel contents 

are100%-manufactured attained a compressive strength 

value of 26.53 N/mm2 within a time of 58 seconds, the 

samples contained 70% manufactured gravel recorded a 

compressive strength value of 19.8 N/mm2 within a time 

of 52 seconds, while 50%, 30%, 0% of manufactured 

contents gave 19.264, 19.6, 17.14 N/mm2 with the time 

of 58, 46, 58 seconds respectively. 

The comparison shows that the compressive 

strength of the sample containing 100% manufactured 

which was 26.53 N/mm2 is higher than the sample 

containing 0% manufactured which was 17.14 

N/mm2.This clearly expresses that strength increases 

with the increase in the percentage of manufactured 

gravel contents. 

28-Day Test Results

The graph below compares the test results got from the 

lab after 28 days of curing. Each of the concrete samples 

contains 100%, 70%, 50% 30% and 0% Manufactured 

gravels respectively. 

Figure 13: 28-Day Test Results. 
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According to the results represented in the graph above, 

the sample containing 100% manufactured gravel 

attained  the  highest  compressive  strength,  which was 

28.8 N/mm2 with a time of 54 seconds; the sample 

containing 70% manufactured gravels achieved a 

compressive strength value of 23.1 N/mm2 at a time of 

58 seconds. The compressive strength value achieved by 

the sample containing 50% manufactured was 20.9 

N/mm2 at a crushing time of 68 seconds while the 

compressive strength values of the samples containing 

the 30% and 0% manufactured gravels were 20.8 N/mm2 

and 20.3 N/mm2 within a time of 64 and 46 seconds 

respectively. 

Since the sample containing 100% manufactured 

gravels attained a higher value than the sample 

containing 0% manufactured gravel, the results express 

that the concrete strength increases with an increase in 

the percentage of the manufactured content. 

IV. Conclusion and Recommendation

Conclusion 

The following conclusions were made after the test 

results and it is advisable to put them into consideration 

when dealing with concrete works. 

I. Test results showed that manufactured gravels

have higher compressive strength than natural

gravels. It is also noted that the manufactured

gravels have higher bulk density than the

natural gravel, the bulk density is inversely

proportion to the percentage voids and therefore

manufactured gravels have lower percentage

voids.

II. The slump test results showed higher lower

value for manufactured gravels than the natural

gravels which gives the manufactured gravels a

degree of medium workability.

III. It is therefore advisable to use manufactured

gravels with 8mm-20mm size for concrete

works because they do have less percentage of

voids than the natural gravels and hence require

less cement and sand paste to fill the voids.

Manufactured gravels also gave maximum

compressive strength when compared to natural

gravels. However, by changing the  percentage

of aggregate ratios gives a slight alteration in 

the test results. 

Recommendation 

This study provides an insight into the effects 

of aggregate type on the compressive strength of 

concrete. 

To obtain a complete understand of the effect 

of aggregates on the compressive strength of concrete, 

tests need to be conducted to determine if differences in 

aggregate size will have an effect on the compressive 

strength of concrete. 

Another aspect of the current study that needs 

further examination is the relative influence of both 

larger maximum aggregate size and much lower course 

aggregates for both natural and manufactured types of 

aggregates. 

Only through a full understanding of the 

response of concrete under general loading can the 

behavior of this important construction material be 

understood. 
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Abstract—The idea of informing the host about a visitor at the 

door started much before the electrical bell was invented until this 

modern world that bells based on smart technologies that made 

easy human life. The framework of ultrasonic doorbell systems 

with smart object detection and distance measuring using Arduino 

Rev.3 is an access system that automatically sense and indicate the 

presence of guests and rings the bell. An ultrasonic transducer 

that converts the Electrical power into ultrasonic sound waves and 

vice versa plays important role in generating and transmitting a 

high frequency sound waves to detect a guest/intruder and receive 

reflected or response wave back to terminal in Arduino board then 

ATmega328 Microcontroller that take decisions processes the 

signal wave also calculates the distance of the person detected, then 

shows response to the LCD display and generate a signal to 

activate the output terminal connecting to Piezo buzzer in order to 

make alarm when there is an intruder or guest arrives.The success 

rate of measures implemented indicates accomplishments we have 

made during our findings also designing, coding and implementing 

using software simulation and connecting hardware components. 

Index Terms— Doorbell system, Object detection, Ultrasonic 

sensor, 

I. INTRODUCTION

he history of the doorbell is a long one, starting from the 

early 19th century and advancing with the times. These 

days,  doorbells  are  everywhere!  They  are  used   for 

practical visitor-announcement needs, along with security and 

safety. They can also set a mood or deliver a carefully planned 

first impression that the home or business owner might want to 

express. 

The practice of informing the host about a visitor at the door 

started much before the electrical bell was invented. Door 

knockers were in vogue. The door knocker which is still found 

in medieval castles or homes with vintage designs has a part 

attached to the door and is connected to another part by a hinge. 

It can be lifted up and used to strike the .door making a wooden 

‘knock sound’ or a metal clang. Not very ornate or audible. The 

other common type of doorbell used in those days was a string 

attached to a large bell (something like a school bell). It took a 

fair amount of effort to ring those bells continually until the host 

eventually was informed. 

The main objective of this project is to develop and build an 

integrated smart home automation system using IC, 

microcontroller technologies that is obtained from the   market 

that provide cheap budget service compared to the budget of the 

conventional doorbell systems. 

II. LITERATURE REVIEW

The idea of a device to announce callers at a door or gate is 

quite old. At least since medieval times, mechanical knockers, 

often elaborate architectural statements, could be found on 

doors. Shopkeepers often suspended a bell to announce 

customers. Mechanical doorbells, including those operated by 

a twist of the wrist, were quite common in early Sears 

Catalogs. The first remote electric signal device, having all the 

characteristics of early electric doorbells, was in 1831. This 

invention is attributed to Joseph Henry, who later served as the 

first Secretary of the Smithsonian Institution. 

Doorbells trigger a sound that lets you know that you have a 

visitor no matter where you are in your home. With a wide 

range of color, style, and materials options, it can be hard to 

choose just a single doorbell for your front door. Doorbells 

come in many shapes, sizes and methods of operation, with the 

most common type of doorbell today being a simple push 

button. Doorbells were invented as another means of alerting a 

homeowner know a visitor was at the door outside (prior to this 

door knockers were the method of choice). 

A. Mechanical doorbell systems

This type of doorbell system is the simplest, due to the fact

that it uses no electricity. Bells are attached to the inside of the 

door and there is a level on the outside of the door. When the 

level is turned, the bells ring inside. If you are going for an old 

fashion look to your curb appeal, a mechanical doorbell is ideal. 

Mechanical doorbells became popular in the Victorian era 

because of their simplicity of design and remain popular today 

for the same reason and because they a unique addition to any 

front door.A mechanical doorbell is simple design that is 

installed directly into the door (not adjacent to the door like 

most modern bells). A simple "turn" knob on the exterior rings 

a bell that is located on the interior side of the door. These bells 

were usually ornate in design and varied styles were available. 

B. Wired doorbell systems

These wired doorbells are the most common kind in use. The

doorbell consists of the actual doorbell unit and a transformer. 

The transformer reduces normal 120-volt power to either 10 or 

16 volts, depending on the doorbell. This adaptation of regular 
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current to a lower voltage makes it possible for the doorbell to 

work. When you press the doorbell button, an electrical circuit 

closes, allowing the household current to flow through the 

devices electromagnet through the use of the transformer. Most 

homes have these. If you live in a small or medium sized house, 

then this type of doorbell system is perfect. For traditional wired 

systems, sometimes the wiring, a certain chime mechanism or 

a transformer may get fuddled, so replacement is required with 

the help of a professional. Often, homeowners don’t want to 

deal with all that fancy wiring or spending more cash on repair 

services. Instead, they opt for wireless models. Sometimes, 

many homeowners choose the sleek, elegant, contemporary 

finishes of a wireless receiver than a traditional chime box that 

they deem unattractive 

Wired Doorbells can be powered by batteries or 

transformers connected to a mains supply. The transformer 

drops the voltage to between 8 - 12v a/c - a safe voltage for 

external bell pushes. Transformers are normally external to the 

doorbell and are often positioned in the consumer unit, but can 

be positioned anywhere (they are ugly boxes are not normally 

visible). Some units have internal transformers which only 

require a mains connection. Battery wired doorbells are 

perfectly acceptable and for typical use batteries should last 

about 3 years - but they have the benefit of a simple DIY 

installation. Some units can either be powered by batteries or 

external transformers and the sound is produced by 2 different 

methods - mechanical or electronic. Mechanical action 

doorbells have a hammer hitting metal to produce a ding-dong, 

ringing bell or buzzer sound, whilst electronic chimes have pre- 

recorded melodies (up to a choice of 17 for some models). 

Unless they are sold as kits, a doorbell will need a bell push 

button and bell wire as well - the bell wire must be good quality 

to prevent "voltage drop" at these low voltages (a symptom is 

that the doorbell will sound feeble). 

Wired doorbells are hard-wired directly into your home’s 

electrical system and typically consist of a switch located inside 

a button device. This switch connects to a terminal that is 

connected to a transformer. In many systems the transformer is 

located in a separate location, such as your basement, and its 

function is to lower the voltage running to the switch. A wire 

runs from the switch, and a second wire runs from the 

transformer, and these go to the chiming unit. Wireless 

doorbells don’t require batteries, so maintenance is low, and 

because they function with a constant electrical signal, a wired 

doorbell is dependable. 

C. Wireless doorbell systems

Wireless doorbell systems use radio waves to connect a

transmitter switch to the chime, which makes wires 

unnecessary. This type of doorbell consists of a switch and 

transmitter unit inside the button mechanism. A receiver unit is 

placed in your home so that when the button is pressed, the 

transmitter sends a signal to the receiver, which chimes. In a 

wireless doorbell, however, the receiver must be within range 

of the transmitter. The maximum distance between the 

transmitter and the receiver is usually indicated on the product 

label. With a wireless system, you can install multiple receivers 

around your home to expand the sound range, and they’re 

portable. But because they’re often battery-powered, you have 

to change or recharge the batteries regularly to ensure the bell 

works. 

Modern wireless doorbells work greatly in large spaces 

because of their long frequency ranges of up to 300 feet and 

more. These spaces include large residences, warehouses, 

farms, and office buildings without any intricate wiring. 

Extended range wireless doorbells avoid performance issues in 

terms of wiring and installation because there’s no wiring at all. 

Long range remote doorbells are also beneficial especially if 

you have one or more entryways (like a garage or a garden). 

They have multiple receivers set to the same frequency and 

come with multiple push buttons and chimes that connect to the 

same system. 

The working range travels at great distances so you can hear 

the doorbell ring while you’re working at your home office, in 

the attic or garage. If you live in a gigantic house, you can 

benefit from a wireless doorbell kit that comes with add-ons. 

These add-ons help extend your existing wireless range. 

Furthermore, long range doorbells have distinct chimes that you 

can sound differently for each push button so you’ll know 

which entryway the doorbell is ringing. Another advantage of 

long range doorbell systems is that they have portable ringers, 

meaning that you can transport one with you anywhere you go. 

So whether you’re at home or in some obscure area, you can 

have the bell ringer right in front of you. 

III. METHODOLOGY

Changing lifestyles has triggered the need for better home 

security and automation systems. Doorbells are signaling 

devices that guest alert us to show us their present, their design 

and implementation begin hundred years ago and began by 

using for example door knocker which is still found in medieval 

castles that is attached to the doors, and advancing with times 

until recent decades that everything become controlled by 

automated systems . 

In this project called Ultrasonic doorbell with object 

detection and distance measurement is a simple system 

designed using Arduino Uno that operates using a ultrasonic 

transmitter and receiver module that transmits ultrasonic waves 

to a specific distance which are used to detect the person and 

then if the person is detected or if a person become contact with, 

the doorbell is automatically turned ON and also there is a LCD 

module that is used to indicate whether object is detected or not 

also it indicates the status for the measured distance of detected 

visitors. 

The LCD screen is an electronic module which is used for 

displaying information. A 16x2 LCD means it can display 16 

characters per line and there are 2 such lines. In this LCD each 

character is displayed in 5x7 pixel matrix. This LCD has two 

registers, namely, Command and Data. In briefly we will 

discuss LCD and how it counterpart our project or how it help 

in implementation of our project. 
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Whereas: 

Distance  d  = 
Travel time 

2 
×Speed of sound 

Figure 1: The path needed to achieve our goal in this project 

A. Project Operation

The ultrasonic transmitter operates at a frequency of about 40

Kilo-Hertz. That means it continuously transmits the ultrasonic 

waves of about 40 KHz. The power supply should be moderate 

such that the range of the transmitter is only about one or two 

meters. If the transmitting power is less than one meter, then 

there is a chance that the person who is one meter away is not 

detected. Also, if the range is set to be very large, then it may 

lead to false triggering, meaning that, the objects far away from 

our door are considered as the visitors and the alarm rings. This 

can be a nuisance for us if the alarm rings for every object or 

person far away. So, to avoid both the problems, the 

transmitting power is kept to an optimum level. 

In circuit connections Ultrasonic sensor module’s “trigger” and 

“echo” pins are directly connected to pin 13 and 12 of arduino. 

A 16x2 LCD is connected with arduino in 8-bit 

Figure2: Circuit diagram of system design. 

Mode. Control pin RS, RW and En are directly connected to 

GND. And data pin D0-D7 is connected to 0, 1, 2 3, 4, 5, 6 and 

7 of arduino. 

The module works on the natural phenomenon of ECHO of 

sound. A pulse is sent for about 10us to trigger the module. 

After which the module automatically sends 8 cycles of 40 

KHz ultrasound signal and checks its echo. The signal after 

striking with an obstacle returns back and is captured by the 

receiver. In other words we need to trigger the ultrasonic sensor 

module to transmit signal by using arduino and then wait for 

receive ECHO. Arduino reads the time between triggering and 

Received ECHO. We know that speed of sound is around 

340m/s. so we can calculate distance by using given formula: 

Travel time is the difference between the time required the 

wave to obstacle an object and the time it reflected back to 

the receiver. 

Figure 3: Object detection phenomena. 

When the distance is measured, if it’s between the specified 

distance there means sensor is having a contact with an object 

so it activates buzzer bin, LED1 and LED2 then LCD displays 

the status and displays counting. Suddenly the buzzer makes a 

ring and sounds. If the distance is not the range we predefined, 

there is object to be detected. 

B. Programming the arduino

The Arduino is an open-source electronics prototyping

platform composed of two major parts: the Arduino board 

(hardware) and the Arduino IDE (software). 

The Arduino IDE is used to write the program that will 

interact with your Arduino and the devices connected to it. 

When you enter IDE software first you have to define the Trig 

and Echo pins. In this case they are the pins number 12 and 13 

also you define buzzer, LCD data bins and LED pins on the 

Arduino Board.   Then   you   need   a   long   variable, 

named “duration” for the travel time that you will get from the 

sensor and an integer variable for the distance. In the setup 

you have to define the trigPin as an output and the echoPin as 

an Input, also buzzer, LED and LCD as an output and then start 

Start 

Plan a project 

Draw the basic 

concepts 
Writing a code 

Gather parts 

needed 
Test it 

NO 

YES 

Connect the arduino to the 

Sensor and LCD modules 

Program the 

microcontroller 

NO 

Test and Simulate 

YES 

Run the project 
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the serial communication for showing the results on the serial 

monitor. In the loop first you have to make sure that the trigPin 

is clear so you have to set that pin on a LOW State for specific 

time. Now for generating the Ultra sound wave we have to set 

the trigPin on HIGH State for finite time. 

Once the code is finished you have to save your project 

before you verify or upload it and when you save it takes 

specific extension called .hex file stored in a defined file you 

have saved on it then you test or verify the code if its 

satisfactory. Then you upload it in microcontroller project using 

proteus software and simply run in it. 

IV. IMPLEMENTATION

Now in this chapter we are considering the implementation 

and testing the whole system components and connecting the 

all phases and implement them with each other using separate 

physical or hardware components and designing it with its 

response using a simulation software called proteus 8 

professional as we discussed earlier used for simulation in 

electronic projects. 

The figure below illustrates physical design structure of our 

ultrasonic sensor based project which we used to design a 

software called Fritzing which is used to develop amateur or 

hobby CAD software for the design of electronics hardware, to 

support designers and artists ready to move from experimenting 

with a prototype to building a more permanent circuit. 

Figure 4: Design prototype of the project 

A. Software Simulation

Using proteus as an electronic simulation software we    can

easily design and simulate the project to detect if any obstacle 

met during triggering signal from the ultrasonic sensor, In order 

to generate the ultrasound you need to set  the  Trig  on  a  

High State for 10 µs. if the generated signal doesn’t reflected 

back an object when triggered then the ATmega328 

microcontroller makes decision by sending an output signal to 

LCD module showing that there were no objects to be detected 

using a phrase “No one here”. The figure below is a LCD 

module shows that there is no object detected through the 

process of triggered signal by means there is no echo signal 

wave returned back to the Microcontroller. 

Figure 5: No one here 

Likewise if the signal triggered by the sensor tumbles an object 

then some of the wave reflected back to the microcontroller 

pins, then there are many sub processes to be done this step, 

first the microcontroller sends signal to LCD module that shows 

there is an object that is detected is a specified distance or the 

range that is indicated in the code. The figure below shows that 

there is an objected detected in the range identified. One of the 

sub processes we can do is to calculate the distance of the object 

and the sensor, by calculating it from the reflection time of the 

signal transmitted. So in order to get the distance in cm we need 

to multiply the received travel time value from the echo pin by 

0.034 and divide it by 2. Figure 4.5 shows the distance 

measured from the object detected processed by the 

microcontroller. 

Figure 6: Combined detection and distance measuring 

Overall whenever the signal wave generated and transmitted 

is reflected back or there is an echo shows that there is an object 

detected the LCD shows and prints it on time. As the figure 

indicates LCD printed the distance, and object detected once on 

the screen. 

The design of the project was built based on least materials 

available that would best provide stability, speed, and 

accessibility during operation, the design uses several key 

hardware components mainly Ultrasonic sensor, Arduino Uno, 

lcd 16x2 screen and many other elements that basically needed 

in our project also prescribed and discussed in chapter 3. 

The Arduino microcontroller is a piece of equipment 

designed to use in multidisciplinary projects. The hardware is 

an open source interfaced with a standard programming 

compiler. The 

microcontroller houses everything that is needed. It has 14 

digital input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button. It 

contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it 

with an AC-to-DC adapter or battery to get started. The 

programming for the Arduino is a language similar to C++, a 

low  level  language.  In  the  project  implementation  we used 
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protoboard or as in common breadboard to connect the 

components and other external elements we want as an 

additional feature. Figure below shows how we constructed, 

built the doorbell based project. 

Figure 7: Hardware construction of the project 

When we program and upload it to the microcontroller, we 

can operate it using external power source or the USB cable 

itself from the laptop for testing. If the components is powered, 

the 40Hz ultrasonic sensor starts generating signal for 

triggering and sending a sound wave in one second or one 

thousand milliseconds to detect a person, after one second it 

resumes two microseconds for the next trigger, in that process 

the sensor does continuously with the help of the 

microcontroller. The range of the sensor is four meters and can 

detect object from that distance, but we are able to manipulate 

and choose detecting distance using the arduino 

microcontroller. 

Figure 8: No one here. 

We have selected fifty centimeters or half meters to detect 

from a person is present or not, Whenever the triggered signal 

is not tumbled a person, there will not be a reflected wave at the 

receiver or in other words an echo will not be delivered then the 

controller doesn’t have a signal to process, below figure it 

shows that there is no object. 

Likewise if the triggered signal is tumbled a person, there 

will be an echo signal or reflected wave at the receiver, the 

microcontroller will process the signal receiver to define 

whether the is a person detected, also the microcontroller 

calculates the distance of the person detected using the speed of 

sound because the sensor uses sound wave to operate with 

velocity of 340m/s. if there is person detected it shows it in to 

the LCD as shows in the figure below. An additional feature we 

added is the 2 LEDs that continuously works if there is no one 

detected or if someone there, Potentiometer that controls the 

LCD display, also buzzer that makes an alarm when person is 

detected. 

Figure 9: Some one here with a distance 

V. CONCLUSION

The initial attempt of constructing the project was preformed 

after each piece of hardware was tested in different project to 

make    sure    accuracy    of    each    hardware     element.  

The software was verified and compiled with no errors. The 

software was successfully uploaded to the Arduino 

microcontroller. Simulations and Calibrations were performed 

to ensure accuracy. The outcome of our first attempt either 

software or hardware resulted in a crash to the ground. Some of 

the minor issues faced during this first attempt were: faulty 

connection wires, mismatched assembling, and poor battery life 

of the main source of power, and even so in making or creating 

the code that took more time to succeed compiling and also 

uploading it to the microcontroller. 

The final attempt was made after some changes made. The 

code was edited later and replaced, after it have failed more 

times, and so in simulation whether hardware or software there 

are additional features added also and some elements was 

replaced with a new one, recalibrated and tested for 

functionality. We are still in the testing phase of the project. 

Although the code and hardware seems to functioning 

successfully. 

Overall, this has been a learning experience. With the 

different methods and attempts. All the work and alterations to 

the system have been made successfully. The first attempt 

showed minor errors but the second attempt should be 

successful and yield great results. The goal is to detect, measure 

and providing stability and easier to access efficiently. 
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Abstract— Wireless Communication in any form has become 

an essential part of human life whether it may be short distance 

T.V Remote or long distance radio communication. Wireless

communication is all about transmission of data wirelessly so

that there is no hassle of any wires and no direct contact with

the device itself One of the easiest and cheapest ways to

implement wireless communication is using RF Module (Radio

Frequency Module), Arduino on the other hand, is a low cost

solution for microcontroller applications with open source

software. Arduino can be used in many small to real time

applications with simple programming and hardware

components. By combining, the two objects i.e. wireless

communication with Arduino something else and we can create

a wide range of applications like remote controlled cars,

wirelessly operated robots, home automation, simple data

transfer etc., Home automation may include centralized control

of lighting, Heating, Ventilation and Air Conditioning (HVAC),

appliances, security locks of gates and doors and other systems,

to provide improved convenience, comfort, energy efficiency

and security. In this final project, we are going to design

independent remote control system with home automation

appliance through RF based remote control system.

Index Terms— RF Transmitter, Encoder/Decoder, RF 

Receiver, Remote control, Home Automation. 

I. INTRODUCTION

RF wireless communication started at the turn of the 20th 

century, more than 100 years ago, when Marconi created the 

first successful and practical radio system. His experiment in 

1895 demonstrated the transmission of radio signals a 

distance of 2 kilometers. He managed (Marconi) additional 

experiments leading to 1901 when his radiotelegraph system 

Transmitted radio signals across the Atlantic Ocean, from 

England to Newfoundland, about 1700 Miles away only 

telegraphic codes were transmitted, however. On December 

24, 1906, Reginald Fessenden accomplished the first radio 

Communication of human speech over a distance of 11 miles 

from Brant Rock, Massachusetts, to Ships in the Atlantic 

Ocean. 

Radio was no longer limited to telegraph codes; it was no 

longer just a wireless telegraph. This was a remarkable 

milestone highlighting the beginning of the voice- 

transmitted age. In the early years of RF wireless 

communication, radio broadcasting was the most deployed 

Wireless communication technology. 

The invention of the vacuum tube and vacuum triode 

hastened the advancement in radio transmission of voice 

signals. Radio broadcast by way of Amplitude modulation 

(AM) and, later by frequency modulation (FM), was made 

possible, Amplitude modulation of the radio frequency was 

used to carry information until FM was Founded in the late 

1930s If your paper is intended for a conference, please 

contact your conference editor concerning acceptable word 

processor formats for your particular conference. 

Radio transmitters and receivers are at the heart of 

wireless communication. Radio stations, Television remotes, 

and even doorbells, radio transmitters and receivers have a 

variety of applications and continue to be a lead research 

field for wireless communication. The basic component of a 

radio frequency transmitter is its frequency oscillator. An 

oscillator modulated with an information signal then carried 

out to an antenna where it can be broadcast to a radio 

receiver, the receiver then accepts the radio signal and 

demodulates the signal using its own oscillator, and the 

original signal is obtained. Due to the variability in location 

of the receiver, an amplifier is used to boost the demodulated 

signal to a useable level. The frequency ranges used are from 

3Hz – 300 GHz "LC Oscillator," the whole radio spectrum is 

partitioned to several different ranges in order to decrease 

traffic and noise. Interference will occur when 3 multiple 

devices are trying to use the same frequency. 

II. LITERATURE REVEIW

The first machines to be operated by remote control were 

used mainly for military purposes. Radio-controlled 

motorboats, developed by the German navy, were used to 

ram enemy ships in World War I, Radio controlled bombs 

and other remote control weapons were used in World  War 
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II. Once the wars were over, United States scientists

experimented to find nonmilitary uses for the remote control.

In the late 1940’s automatic garage, door openers were

invented, and in the 1950’s the first TV remote controls were

used.

A wireless remote control using ultrasonic waves, the 

problem with the ultrasonic control was that clinking metal, 

such as dog tags, could affect the TV set. High frequencies 

sometimes also made dog bark. The ultrasonic remote was 

used for two decades until engineers discovered a better way 

to operate TV’s, the infrared remote control. On the 

infrared control, each button has its own command, and is 

sent to the TV set in a series of signals. There is a digital code 

for each button, and in the TV, there is a tiny sensor called a 

photo detector that identifies the infrared beam, and 

translates the code into a command. Manufacturers used to 

only make remote controls that operated one TV set. 

However, they have recently begun making universal remote 

controls that can operate any TV set. Expert predicts that 

someday remote controls will control almost every device in 

the home. R.C. Goertz developed a mechanical manipulator 

in 1948 to aid in radioactive lab work. Goertz gave the 

machine mechanically and geometrically similar “master” 

and “slave” parts. The master was the part of the machine the 

Goertz controlled, and used to send the slave commands. The 

slave followed the master’s movements exactly. In 1954 an 

electric machine was made to replace Goertz’s machine, 

which was operated by cables. Since’54, better design has 

been developed, but the electric manipulator remains 

relatively unchanged to this day (henry, 2008), a smart home 

is one that is equipped with lighting, heating, and electronic 

devices that can be controlled remotely by smartphone or via 

the internet. 

Automation is today’s fact, where things are being 

controlled automatically, usually the basic tasks of turning 

ON/OFF certain devices and beyond, either remotely or in 

close proximity. 

The concept of “automation” has existed for many years. 

It began with a student connecting two electric wires to the 

hands of an alarm clock in order to close a circuit of a battery 

and light bulb. Later, companies developed automated 

systems of their own to control alarms, sensors, actuators and 

video cameras and, in so doing, created the first automated 

Buildings. 

The term “intelligent home” followed Home automation 

systems are developed in recent years that make use of 

emerging technologies for the development. Home 

automation has become a one of the upcoming field that 

introduces many technologies for making the automation 

easy and with good performance. The home automation 

systems provide mutual interoperability among various 

electronic, electrical, and power appliance as well as 

interactive interface for people to control their operation. 

Examples of practical uses for such home automation system 

are many. These include Smart house, Small-Range wireless 

network Wireless meter reading, Access control systems 

Wireless home security systems Industrial Area paging. 

A. Smart Home Today

The Oxford Dictionary defines “smart” as both “stylish

and fresh in appearance, having a quick intelligence”, and 

“being fashionable and up market”. Sony was among the first 

companies to attach the “smart” buzzword to a computer 

when, in 1982, it marketed the “Smart Sony” computer: no 

longer advertised simply as a “home” computer, but tried to 

cash in on the smart concept by selling it as a device, which 

could “help you make smarter business decisions”, The 

“smart” concept has become since a marketing catchword, 

still employed today, to sell a wide range of products, hence: 

“smart phones”, “smart cameras”, “smart design”, “smart 

bombs” and “smart homes”. 

Usually, the word defines devices that are reportedly 

based on cutting-edge design that unite innovation with 

practical simplicity; however, as this would soon be 

demonstrated, sometimes-marketing buzzwords alone 

cannot guarantee the sell. Xanadu was the first example of a 

mass-produced Smart Home. Built throughout the 1980s in 

the US around the original EPCOT idea, these houses were 

commercially built homes that made extensive use of Smart 

Home technologies. 

To look even more futuristic, the actual house was made 

entirely of polyurethane foam. The Xanadu home had a 

computer that monitored and controlled all its systems: the 

kitchen, living room, bathrooms, and bedrooms all had their 

own electrical and electronic devices to control the 

appliances present in the house. For example, the shower 

could be set to be turned on at a specific time and a set 

temperature. The ad campaign eloquently described the 

house as “Xanadu: the Computerized House of Tomorrow” 

and its peculiar appeal was set by the advertisement 

campaign: a “house with a brain – a house you can talk to, a 

house where every room adjusts automatically to match your 

changing moods”. 

In spite of the commercial setback provided by the Xanadu 

homes, the concept was sound and a combination of elements 

such as computers, robotics and Artificial Intelligence (AI) 

were to push the Smart Home concept further, even if 

sometimes only in research laboratories. 

Throughout the 1980s, several innovative ideas provided 

a clear indication that the technology might have been finally 

mature enough to deliver commercially viable solutions. As 

an example, a device named Waldo, which interfaced with 

an Apple computer, could use voice recognition and speech 

synthesis technology to control appliances. 

B. Review of Related Works

A radio-frequency remote control, or RF remote, uses

radio waves to transmit a signal to an electronic device. RF 

remotes are very common; they are used in devices such as 

garage door openers, remote control toys and remote car- 

entry key, remote wall sockets, etc. an RF remote encodes 

commands in binary form. The commands are sent via    the 
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radio waves to devices on the receiving end say, a DVD 

player -- that decode the commands and send them to the 

right place (volume up/down, etc.), A useful feature of RF 

remotes that sets them apart from infrared (IR) remotes is 

they can transmit signals up to 100 feet (30.5 meters) and can 

travel through walls and furniture. IR remotes, however, can 

only go 30 feet (9 meters) and need line of sight. 

Instead of sending out light signals, an RF remote 

transmits radio waves that correspond to the binary 

command for the button you are pushing. A radio receiver on 

the controlled device receives the signal and decodes it. The 

problem with RF remotes is the sheer number of radio signals 

flying through the air at any given time. Cell phones, walkie- 

talkies, Wi-Fi setups and cordless phones are all transmitting 

radio signals at varying frequencies. RF remotes address the 

interference issue by transmitting at specific radio 

frequencies and by embedding digital address codes in the 

radio signal. This lets the radio receiver on the intended 

device know when to respond to the signal and when to 

ignore it 

The cheapest way to remotely control a device within a 

visible range is via Infrared light. Almost all-audio and video 

equipment can be controlled this way nowadays. Due to this 

wide spread use the required components are quite cheap, 

thus making it ideal for us hobbyists to use IR control for our 

own projects. 

C. Inferred Remote Control

Infrared remote controls work well enough to have stuck

around for 25 years, but they do have some limitations 

related to the nature of infrared light. First, infrared remotes 

have a range of only about 30 feet (10 meters), and they 

require line-of-sight. This means the infrared signal will not 

transmit through walls or around corners — you need a 

straight line to the device you are trying to control. In 

addition, infrared light is so ubiquitous that interference can 

be a problem with IR remotes. 

D. RF Remote Control

Radio frequency (RF) remote controls are very common.

Garage-door openers, car-alarm fobs and radio-controlled 

toys have always used radio remotes, and the technology is 

starting to show up in other applications, too. RF remotes 

address the interference issue by transmitting at specific 

radio frequencies and by embedding digital address codes in 

the radio signal. This lets the radio receiver on the intended 

device know when to respond to the signal and when to 

ignore it, the greatest advantage to radio-frequency remotes 

is their range: They can transmit up to 100 feet from the 

receiver (the range for Bluetooth is shorter), and radio signals 

can go through walls. This benefit is why you will now find 

IR/RF remotes for home-theater components. These remotes 

use RF-to-IR converters to extend the range of an infrared 

remote. 

III. METHODOLOGY

The purpose of the thesis is design a Communication Board 

that could communicate with Radio Frequency locally, 

therefore, in this chapter we will describe the basic 

parameters and techniques about RF Wireless 

communication we should know to design our system, 

Accordingly, to that, we will analyze different possible 

components in order to choose the optimal ones for the 

system, finally, we will design and implement the board with 

the chosen components. 

A. Project Description

Wireless communication is the transfer of information

from place to place without cables. The data transmissions 

without cables between systems are widely used in 

industrial, commercial and medicine applications. The 

principal technologies involved in wireless communications 

are Infrared (IR), Bluetooth and Radiofrequency (RF). The 

main components of a RF communication are the transmitter, 

which modify the original signal to be suitable for the 

transmission, the mean of transmission where the signal 

travels between transmitter and receiver, and the receiver, 

which transforms the information into the original signal to 

process it later. 

B. Techniques Used In RF

RF uses two types of technologies, narrowband or 

broadband, which uses all available bandwidth, instead of 

use a carrier signal. These techniques are useful to do a 

reliable communication, some of these technologies are: 

DSSS (Direct Sequence Spread Spectrum): This technology 

works transmitting at the same time in different frequencies. 

FHSS (Frequency Hopping Spread spectrum) is a method of 

transmitting radio signals by rapidly switching a carrier 

among many frequency channels. 

RSSI (Receive Signal Strength Indication) is a measurement 

of the power strength present at the receiver. 

LQI (Link Quality Indication) is a measurement of the 

quality of the received signal. In modular robots, the modules 

are very close each other, for this reason the RSSI and LQI 

technique will be very useful to detect if the signal received 

is from the neighbor module or from another one. Like this 

figure 

Fig 1. RF remote control replacement 
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C. Encoder (HT12E) and Decoder (HT12D) Ics

The 2
12 

encoders are a series of CMOS LSIs for remote

control system applications. These are capable of encoding 

information that consists of N address bits and 12 N data bits. 

Each address/data input can be set to one of two logic states. 

Programmed addresses/data are transmitted together with 

header bits via an RF or infra-red transmission medium upon 

receipt of a activate signal. Transmission enable (TE) pin of 

encoder is set low while its data out (pin 17) is connected to 

the data (pin 2) of RF transmitter. As soon as the surrounding 

temperature becomes higher than the reference temperature, 

the comparator output goes low which leads to the 

transmission of a signal. The signal is received by the RF 

receiver, which is given to pin 14 of decoder IC (HT12D). 

D. RF Transceiver Design

The transceiver consists of two boards, a transmitter and 

receiver board a Transmitter side which transmits the signal 

and the receiver side which receives the transmitted signal, 

the communication that takes place between Tx and Rx can 

be one way or two ways. One way communication is like 

your television remote. You can operate television through it 

but cannot do the same through the television. So, in the 

sense, communication is taking place in one way i.e. from 

remote to television. 

E. PROJECT CHART

Fig 2. Flow chart of wireless transmitter and receiver using 

RF module for home automation 

IV. ANALYSIS AND TEST

As mentioned the proposed home automation system 

consists of two main modules, the hardware interface 

module, and the software package, the Arduino software, 

built   using   C   language,   using   IDE   comes   with   the 

microcontroller itself. 

A. Wiring and running project

Circuits are made with wires, which are basically 

conductors. A conductor is a matter with a resistance near to 

zero; it lets the current flow easily. Metals are usually good 

conductors. We often use copper wires, In order to keep our 

wiring operations easy, we often use pins and headers. This 

is a nice way to connect things without using a soldering iron 

each time, By the way, there are many ways to wire different 

components together, for our prototyping purpose, we won't 

design printed circuit board or even use our soldering iron; 

we used breadboards, like these figures. 

Fig 3. First step: programming arduino uno 

Fig 4. Second step: wiring components 

B. Results and Discussion

Home automation systems face four main challenges,

these are high cost of ownership, inflexibility, poor 

manageability, and difficulty achieving security. The main 

objectives of that research is to design and to implement a 

cheap and open source home automation system that is 

capable of controlling and automating most of the house 

appliance through an easy manageable device, And also you 

can see our result in this final steps you can see on this figure. 
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Fig 5. Final step:  project is working 

RF based wireless remote control system can Change the 

state of the electrical appliances either in on state or off state. 

The controlling circuit is built around RF transmitter and RF 

Receiver modules which are operating at 433 MHz’s 

V. CONCLUSION AND FUTURE WORK

A. Achievement of Objectives

Objective 1:

To transmit certain data wirelessly and to control output load 

from five meter place. 

As we seen the project can transmit signals as wireless. 

Objective 2: 

To make this practically work we need a compact 

Transmitter and receiver modules, which can operate at 

433MHz. 

The modules are accountable for transmit and receive signal 

or data by using different frequencies than other we 

thought that means you can use other frequencies 
Objective 3: 

To understand the basic principle for receiver and transmitter 

using RF module with programing arduino. 

The tow devices arduino and RF modules are different 

technology and no connections between them but we are 

successfully connect each other with using programming 

arduino Uno 

B. Conclusion

As a conclusion, home Automation System allows users

to interact with physical devices. Also, Home Automation 

System has established a common method of communication 

for device manufacturer, Home automation system is able to 

automate coordinator setup, which is a plug-and-play feature 

to the end users. 

The Wireless transmission media that using was RF, its 

more suitable than IR, because RF penetrate objects such as 

walls in the home, but Radio signals are susceptible to noise 

and electrical interference. The RF remote control handheld 

operating on 433 MHZ, the range distance between (15-25) 

m, these equipment’s are easily available and cost effective. 

Normally all the remotes used in electronic devices use IR 

signals. 

As the circuit has the ability to penetrate concrete walls 

we can use the remote to control equipment’s from a distance 

of 150 feet, as a result the range of the remote control is at 

best 10 feet. After applying the circuit we designed the range 

not only will increase but also the performance of the remote 

control will be better and handy. It will decrease human 

effort and will save a lot of time. 

C. Future Work

The biggest topic will be probably to make it usable and 

accessible to all kinds of users, Since this is a new field of 

investigation, the results of the project are likely to be worthy 

of  further  analysis.  The  completion  of  a  whole  cycle of 

control between a remote device and the building will be 

critical for the success of the research; once control is 

achieved a careful study about how users and the system 

interact has to be done. It is important to clarify that this 

research does not reject local control of HASs - it is simply 

focused on remote control as an important field for HASs in 

the future. To complete, this research should help other 

researchers to achieve their goals with their future HAS 

projects and it will contribute positively to the E-Home 

community. 
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Abstract- Conventionally, Private Branch Exchange 

(PBX) is a telephone switching system that is used for 

managing incoming and outgoing calls for a company's 

internal users. A standard small PBX system includes 

external and internal phone lines; a computer server that 

manages call switching and routing; and a console for 

manual control. Additionally, it needs separate network 

infrastructures for data and voice communication. 

An Internet Protocol based Private Branch Exchange (IP- 

PBX) can do everything a conventional small business PBX 

can do and more. It performs the switching and connecting 

of Voice over IP as well as switching landline incoming and 

outgoing calls to the desired extension. This project is 

applicable to almost all small institution with existing data 

network infrastructure. Integration and implementation 

can be done seamlessly without causing disturbance and 

major change to the infrastructure. After implementation, 

the achieved results had great impact on operational delay 

and cost. In one month, it can save pretty much time as well 

as cost. 

I. INTRODUCTION

“With a technology more than a century old, the Public 

Switch Telephone Network (PSTN) has a rich history of 

rapid changes in technology, regulation and industry 

structure. The telephony, as we know it today, was born 

with a key breakthrough in 1875-1876 when Alexander 

Graham Bell developed transducers from voice to 

electrical signal and vice versa. Bell had quickly realized 

the tremendous potential of his invention and formed the 

Bell Telephone Company in 1877. Although Bell 

himself stopped working on telephony one year after his 

invention, he left the company to his father-in-law 

Gardiner Hubbard and Watson. Watson invented the 

ringer, the first switchboard; they worked hard to ensure 

that the Bell Telephone Company controlled a 

substantial portion of the telephone service in the United 

States. Finally the Bell’s patent expired in 1894. ”

The Telecommunications Act imposed 

universal service obligations on American telephone and 

telegraph  (AT&T),  which  led  to  planned  growth   of 

PSTN in the subsequent years. Until the 1960s, most 

businesses were dependent on the public telephone 

company to connect their inter-office calls. The idea 

caught on for companies to invest in the switchboard 

hardware of their own private operators. That idea 

resulted to think how to develop private switches like 

Private Branch Exchange. 

Asterisk is Open Source PBX software written 

in C Programming language runs with the Linux to 

connect many different telephone systems. Used in small 

business and large business. Asterisk is a framework that 

allows selection and removal of particular modules and 

allowing us to create a custom phone system. It has been 

written many documents or articles about asterisk the 

Bordeaux, France said “Asterisk is a fully Open Source, 

hybrid Time Division Multiplexing (TDM) and packet 

voice PBX and Interactive Voice Response IVR 

platform. 

A Private Branch Exchange (PBX) is designed 

to provide phone service to a group of people without 

purchasing independent lines and features for each user 

from a telephone service provider. It acts like a Public 

Switched Telephone Network (PSTN) on a small scale, 

allowing organizations to use extensions and share a 

common connection to the PSTN. When calls are made, 

they are interpreted and rerouted by the PBX to another 

internal number with an extension or to an external 

number with the PSTN. With the technology 

advancement in the field of Switching & Transmission, 

the different types of PBX were evolved. 

II. METHODS AND MATERIALS

A PBX is a customer premises telephone system that 

manages telephones in the enterprise and acts as the 

gateway to external voice networks. A switch/router 

directs incoming packets to the appropriate data network. 

Traditionally, two separate networks are required one for 

voice and one for data. Instead of two separate networks, 
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one each for data and voice, only one network is needed 

if voice is packetized (Voice over IP) and sent over the 

data network. 

An IP PBX is a combination of a switch/router 

and a PBX that handles Voice over IP (VoIP) In an IP 

PBX, computers can be on a shared local area network 

LAN that is connected to the IP PBX. Telephones, on the 

other hand, should be directly connected to the IP PBX. 

This avoids Quality of Service (QoS) issues that arise if 

both computers and telephones are on a shared LAN. In 

such a case, voice packets will have to complete with 

data packets for the shared LAN. Poor telephone voice 

quality will result if voice packets are not transmitted in 

a timely manner. In IP-PBX system communication can 

be done by using computers and/or laptops and IP 

phones and also using smart phones having Wi-Fi 

facility. This technology reduces the time of installation 

and configuration, it does not require that much man 

power as EPBX system. It is easy to install and configure 

than proprietary phone systems. IP-PBX is cost efficient. 

One of the main advantage of IP-PBX is the fact that it 

employees important data and voice network. This 

means that internet access as well as VoIP 

communication and traditional telephone 

communication all are possible using a single line to 

each user; this provides flexibility as an enterprise grows 

and reduces maintenance cost. 

The typical PBX system consists of an 

Electronics Switching between the user extensions. In 

this if we want to add new user the extra switching 

circuitry must be added and the new wired connection is 

to provide for the user from the PBX to its Location. This 

is not cost efficient system. Also as per the requirement 

of the customer the extra features like audio video 

conferencing, voicemail, Phone book, blacklist and most 

important easy to manage is not possible with EAPBX 

system. So the solution is to build such system which 

provides such features. One of the systems is “tri box” 

operating system having all those features including web 

based server access and management of the extensions 

which the customer expected. 

An IP PBX is certainly an upgrade to a 

traditional PABX. Investing in an IP PBX is usually 

more expensive than a traditional PBX but the overall 

Total Cost of Ownership (TCO) is much lower and the 

core systems do not have a life-span as these are typically 

software based which can upgraded to provide enhanced 

functionality and stability. 

III Methodology 

Small business organizations use Electronic Private 

Branch     Exchange     System     for     the     telephony 

communication with internal employees and with the 

outside world, where there is a central Electronics 

system attached with the user extensions with long 

copper cables. This system uses a lot of maintenance 

work as well as requires extra hardware and wiring for 

the new user extension. Such organizations which are 

having the intranet networking facility as well as Wi-Fi 

facility for the employees could change their telephony 

system to IP-PBX system where there is a central server 

called IPPBX and the users were get connected through 

their computer system or laptops via a software called 

soft phone. The soft phones are act as a user extension 

number which could also run on mobile phones who has 

Wi-Fi facility. 

Design Steps for Implementation 

Implement IP PBX System.

Install Linux on pc.

Install Asterisk on Linux.

Program the user registration.

Program the dial plan for calling.

Test the calling on LAN network using 

Soft phone. \
Implementation of IP-PBX 

. Initially we need to implement IP-PBX sever. 

Firstly we have to install the Linux based operating 

system. In our project we are using Cent OS Linux based 

operating system which is user friendly and easily to 

install. Second step is to install Asterisk- the open source 

package. With Asterisk the IP-PBX can be designed 

according to the requirement of the organization, the 

required features can be added according to the need. For 

installation of Asterisk following package sources are 

required. 

Figure 2.9 Asterisk Open Source Phone System 
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IV. IMPLEMENTATION

Elastix is an appliance software that integrates the best 

tools available for Asterisk-based PBXs into a single, 

easy-to-use interface. It also adds its own set of utilities 

and allows for the creation of third party modules to 

make it the best software package available for open 

source telephony. The goals of Elastix are reliability, 

modularity and ease-of-use. These characteristics added 

to the strong reporting capabilities make it the best 

choice for implementing an Asterisk-based PBX. 

V. Conclusions

this project concerned with implementing the PBX to 

make free communication with offices of jamhuriya 

university using asterisk software as server installing in 

the PC , zioper software installing the mobiles, IP phones 

taking IP address with some main offices and TP-links 

to provide the signals. 

Our PBX, an integration of VoIP and allows us to make 

unlimited free calls as well as video calls to be made over 

an IP network within a jamhuriya university degfeer 

Campus without internet connection. Most of the office 

network and campus area network system has a network 

foundation of switches and routers for internet usages as 

well as for other sharing purposes which is locally 

maintained and operated. Our PBX can be implemented 

in such a network without any interruption. Thus, one 

can talk freely being staying within the network rather 

than paying any price for it. 

This study is applicable particularly in LAN region. The 

real time implementation of voice quality had been 

offered through practical examination and the spectral 

analysis of speech signal was carried out in this work to 

assess the execution of voice quality investigation. The 

spectral analysis results are related to that of the target 

estimation results for the designed VoIP system. 

Future Work 

The phenomenon of this field appears to be a very high 

and technology of this wide range becomes fast for   the 

last years so we say the student and researchers who’s 

trying to write papers or full project that relates PBX like 

trucking, and even PBX with connecting internet with 

AIX2 protocol or other protocols. Our project main full 

project has some limitation to see when we were making 

like when you calling with someone else the duration 

time is limit. 
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Abstract- Orthogonal Frequency Division Multiplexing 

(OFDM) is a very efficient multicarrier technique. OFDM 

is used in recent wideband digital communications. The 

strength of OFDM can overcome the effect of several radio 

impairment factors such as the effect of AWGN, impulse 

noise, multipath fading, etc. In addition, OFDM is used as 

transmission technique either in fixed or mobile radio 

channel. Studying the performance of OFDM over 

different channels is the main focus of this research. 

Rayleigh fading and AWGN channels are our medium of 

transmission in order to know their effect on the 

performance of OFDM. We found that AWGN is better 

performance in the system than Rayleigh channel and also 

BPSK has lower BER than QPSK. 

Keywords- OFDM; Additive White Gaussian Noise; Rayleigh 

fading; Bit Error Rate. 

I. INTRODUCTION

“In the development of the wireless communications, 

and discovering new technologies have an impact to our 

decades the wireless environment witness an incredible 

global growth. The greatest advantage of wireless 

communication is that it enables direct access and 

freedom to share information with different people and 

business entities that wired communication cannot 

provide.”[6] 

“Demand for broadband communications is increasing 

every day. Multicarrier communications is used to meet 

that increasing need. Orthogonal frequency division 

multiplexing (OFDM) is multicarrier technique that 

subdivides the spectrum of the communication channel 

to transmit data in parallel through multicarrier;” [2] 

According to Albdran [1], Currently OFDM is 

the most common technique that is used for wireless 

communication because of its ability to provide high 

speed of data rate and detection of inter symbol 

interference (ISI) and inter carrier interference (ICI). 

OFDM was discovered in the 1960s but it 

wasn’t used for transmission technique until the needs of 

multimedia communication had increased because of the 

growth of wireless technology industries. [4] 

At the basic of transmission data by using 

OFDM is to divide data stream into substream and then 

sends this into subchannels this can eliminate the effect 

of ISI in the channel. 

The use of Fast Fourier Transform (FFT) 

algorithms eliminates arrays of sinusoidal generators and 

coherent demodulation required in parallel data systems 

and makes the implementation of the technology cost 

effective [7]. 

Orthogonal Frequency Division Multiplexing 

(OFDM) is a broadband multicarrier modulation method 

that offers superior performance and benefits over older, 

more traditional single carrier modulation methods. It is 

a better fit with today’s high-speed data requirements 

and operation in the UHF and microwave spectrum. [4] 

In recent years, OFDM has gained a lot of 

interest in digital communication applications. 

Orthogonal Frequency Division Multiplexing (OFDM) 

is one of the multi-carrier modulation (MCM) techniques 

that transmit signals through multiple carriers. These 

carriers (sub carriers) have different frequency and they 

are orthogonal to each other. OFDM techniques have 

been applied in both wired like Asymmetric Digital 

Subscriber Line (ADSL) or wireless communication, 

such as in DAB (Digital Audio Broadcasting), DVBT 

(Digital Video Broadcasting Terrestrial), Wireless 

LANs, IEEE802.11Standard European 

Telecommunication Standards Institute (ETSI) and the 

Broadcast Radio Access Network (BRAN) committees. 

[5]. 

II. FUNDAMENTAL PRINCIPLE OF OFDM

The principles of orthogonal frequency division 

multiplexing (OFDM) modulation have been in 

existence for several decades. However, in recent years 

these techniques have quickly moved out of textbooks 

and research laboratories and into practice in modern 

communications systems. The techniques are employed 
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in data delivery systems over the phone line, digital radio 

and television, and wireless networking systems Figure 

1 shows the OFDM modulation idea schematically. A bit 

sequence with rate R is parallelized into N different 

channels, each with a different frequency. The total bit 

rate is distributed in equal parts over each channel at a 

rate R/N. The data in each channel will be mapped to 

represent an information symbol and then multiplied by 

its corresponding frequency. The summation of these 

parallel information symbols will form one OFDM 

symbol. [9] 

Fig 1. Frequency division multiplex: Analogue transmitter 

A. Orthogonality of OFDM

The use of orthogonal subcarriers would allow the 

subcarriers’ spectra to overlap, thus increasing the 

spectral efficiency. As long as orthogonality is 

maintained, it is still possible to recover the individual 

subcarriers’ signals despite their overlapping spectrums. 

Orthogonality of carriers will prevent interference 

between the closely spaced overlapping carriers 

Due to orthogonal nature, spectrum of each carrier has a 

null at the center frequency of each of the other carriers 

in the system which results in no interference between 

the carriers. If the dot product of two deterministic 

signals is equal to zero, these signals are said to be 

orthogonal to each other. If two random processes are 

uncorrelated, then they are orthogonal. Given the 

random nature of signals in a communications system, 

this probabilistic view of orthogonality provides an 

intuitive understanding of the implications of 

orthogonality in OFDM. 

To ensure maximum capacity and higher spectral 

efficiency in the system, orthogonality must be 

maintained. The point is to keep the center frequency of 

the subcarrier from overlapping while the spectrums of 

the sub-carrier overlap to achieve higher spectral 

efficiency. By maintaining orthogonality the received 

signals do not suffer from any interference caused by the 

neighboring signal or any degradation in the signal.[9] 

III OFDM SYSTEM MODEL 

OFDM is a type of frequency division multiplexing 

(FDM) in which a single channel utilizes multiple 

subcarriers on adjacent frequencies. As the sub-carriers 

in an OFDM system are overlapping, so it enhances the 

spectral efficiency. OFDM system has less interference 

because of the presence of orthogonal subcarriers. So 

OFDM system is widely used in wireless 

communication. 

Fig 2 OFDM system model 

A. OFDM Communication Channels

Wireless communication is one of the most important 

areas in the communication field. An explosive 

development of the wireless technology has opened 

several new paths for its implementation however some 

unavoidable circumstances attenuate the signal energy 

and make barriers to achieving the optimum results from 

the system. One of the most disturbing aspects in the 

wireless communication is fading. [6] 

1. Additive White Gaussian Noise (AWGN)

AWGN is a channel model in which the only impairment 

to communication system is a linear addition of 

wideband or white noise with a constant spectral density 

(expressed as watts per hertz of bandwidth) and a 

Gaussian distribution of amplitude. The model does not 

account for fading, frequency selectivity, nonlinearity, 

interference or dispersion. However, it produces simple 

and tractable mathematical models which are useful for 

gaining insight into the underlying behavior of a system 

before these other phenomena are considered. [3] 

2. Rayleigh Fading Channel

Rayleigh fading is primarily caused by multipath 

reception. It is a statistical model for the effect of a 

propagation environment on a radio signal. This model 

is  suitable  for  troposphere  and  ionospheres‟    signal  
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propagation as well as the effect of heavily built-up 

urban environments on radio signals. Rayleigh fading is 

most applicable when there is no line of sight between 

the transmitter and receiver. [3] 

B. Modulation Technique

It is the process of varying one or more properties of a 

periodic waveform called the carrier signal, with a 

modulating signal that typically contains information to 

be transmitted. This alteration is termed modulation, and 

it's the modulated signal that's transmitted. 

1. Binary Phase Shift Keying (BPSK)

Binary phase shift keying is the simplest form of phase 

shift keying. It uses two phases which are separated by 

180°. It does not particularly matter exactly where the 

constellation points are positioned. This modulation is 

the most robust of all the phase shift keying. It is, 

however, only able to modulate at 1 bit/symbol.[10] 

2. Quadrature Phase Shift Keying (QPSK)

This is known as quadriphase PSK or 4- PSK.QPSK uses 

four points on the constellation diagram, equispaced 

around a circle. With four phases, QPSK can encode two 

bits per symbol, shown in the diagram with gray coding. 

QPSK transmits twice the data rate in a given bandwidth 

compared to BPSK - at the same BER.[10] 

Fig 4 QPSK diagram 

IV RESULTS AND IMPLEMENTATION 

Implementations simply mean converting new 

system design into operation. This is the moment of fact 

the first question that strikes in every one’s mind that 

whether the system will be able to give all the desires 

results as expected from system. When the system is 

started the parent form is displayed first. 

A. Transmission of Image over AWGN

Fig 3 Image sent over AWGN (BPSK) 

Fig 4 Image sent over AWGN (QPSK) 

B. Transmission of Random Data over

Rayleigh and AWGN channels

Fig 5 BER VS SNR in Rayleigh & AWGN 

V. DISCUSSION

The results of the OFDM simulation are 

compared to the way that OFDM reacts to different 

channels can be understood after comparing BERs with 

respect to different SNRs Depending on the quality of 

the received signals BERs OFDM system shows the best 

performance over an AWGN. The quality of the received 

signal  would  be  fine  in  case  its  power  is increased. 
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However transmission over AWGN channels in wireless 

communications showed some distortion in the image. It 

is clear from the results that the quality of the received 

signal is worsened when we increase the order of 

modulation from Bpsk to QPSK. We achieved that 

AWGN has better performance as compared to the 

Rayleigh channel 

A. Recommendation for Future Work

Any academic research has shortcomings and

weaknesses that will be a research gap for the future 

researchers, therefore in our system has a number of 

future works for those who may conduct a similar study 

and it is a knowledge gap that needs to be achieved and 

they are as follows: 

v It’s possible that QAM be used instead of MPS 

modulation and compared the output of both 

modulation technique together. 

v It’s possible to study the performance of 

multiple input multiple output OFDM 

(MIMOOFDM). 

v It’s possible to study the technique that used for 

PAPR reduction to solve the main problem of 

OFDM. 
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