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Saudi Council of Engineers, through its department for members’ benefits, has recently launched a website to showcase offers

and special discounts from various commercial entities and service providers to SCE members.

SCE also facilitates medical insurance, employment, fitness programs etc to its members. More offers with special services to

engineers will be added occasionally.
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Program name : Program name
ReCap 360 Pro
Rendering in A360
Structural Analysis for Revit
Vehicle Tracking

_AutoCAD 360 Pro

AutoCAD Map 3D

AutoCAD P&ID

AutoCAD Plant 3D
AutoCAD Raster Design
AutoCAD Utility Design )

Revit

AutoCAD

3ds Max

AutoCAD Electrical
_AutuCAD MEP
AutoCAD Architecture
InfraWorks 360
Navisworks Manage
Formit 360 Pro
Insight 360
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Speciation items Existing Method: Proposal method:
Acoustic Waves Electromagnetic Waves
Data Rates Low (5-10 kbps) High (Mbps)
Range Long Short
Signal Attenuation Low High
Path Direct, line-of-sight Multi-path
Cost High (High cost in Low (Low cost in WSN node
sonar array implementations)
implementations)
susceptibility to environmental ~ High Low
noise
Turbidity High Low
salinity gradients (Osmotic High Low
Power)
pressure gradients High Low
adverse impact on marine life  High Low
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the data and information programmatically from a
video multimedia file or a photo. By the use of such
analysis; the summary of video and the easy access to
its content is easier than before.

The content created by the video promises and provides
the highrate of bandwidth as well as the power of battery
for the Trans missal of the entire video. As this field
is also connected with the Universal Media Access;
the user might face a challenge as it manipulates the
video. The new trend of the 4G wireless system is also
challenging for the new technological features of the
3D pictures and graphics as it does not support it.

7. Network Infrastructure & QoS

The current wireless arrangements are usually
arranged and been organized into the following two
types:

* IP- based system

* Non- IP based system

Numerous non-IP based organizations are frequently
augmented for the delivery of voice. Such as GSM,
GPRS, CDMA etc.

GSM is the most popular and widely applicable
standard for mobile phones worldwide is used by
billions of people and offered by mobile networks. GSM
enables the use of Sim card as the solitary identity of
an individual. For example T-mobile makes the use of
GSM. It comes under the non-IP based system.

CDMA technology is wireless and it calls for greater
number of people to use a solitary radio channel
simultaneously. It possesses very little intervention and
very high privacy and security. Previous communication
used to receive data on a single frequency. CDMA
enables the employment of various frequencies so that
the data can be transferred effectively. Each signal has
a unique code that identify each receiver and sender;
which enables to protect the privacy.

GPRS stands for General Packet Radio Services. Itis a
data service that is used on the network that supports
GSM. It also allows us to connect to the internet. It
started at the time of 2.5G generation and supported by
the phones supporting 2.5G technology and later. iDEN
is supported and used by the mobile supporting the
2nd generation or higher. It serves the same purpose
as GPRS but it is now not widely used and applied.

On the other hand there are non-IP based systems too
which are usually employed for the data services. Eg
Hiper LAN and WLAN.

In the environments that supports the 4G technologies;
usually the problems persist in the integration of both of
the systems. These glitches become deceptive in such
technologies. There are many research challenges that
are faced by the technicians and engineers when they
tried to find a solution for such problem. Infrastructure
such as QoS is one of the challenge for the end-to-end
services; this problem needs to be investigated upon.
It is hence true and proven; that this problem is not very
easy to overcome. lt is difficult because of the use of
the applications enabling the use of multimedia and
they are complex and sensitive towards time.
Nowadays the QoS features are generally armed
and installed with the specific wireless system in
mind. Such as 3GPP (3G Partnership Project) was the
infrastructure that was basically created for UMTS

» Conclusion

Mobile technology is something that powers the
mobile. The mobile phones and communication
process has evolved since we first started using the
cellular phones. Mobile technology is the equipment
and tools employed for cellular communication. With
the passage time a new innovation is taking place
in the mobile technologies. This paper opened up
by describing the evolving of 4G as a network. The
future prospect of the network and the technological
advancement it promises are immense. There are many
challenges associated with it. It does not mean that
4G has become obsolete; with every new technology
come great challenges.
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has exceptional features, employing a complementary

network for a certain service may enhance the usage
of resource, safeguard the QoS support and the
performance of system.

Nevertheless, proper information of every network is
requiredtoselectthewirelessnetwork. Amultimodeterminal
ascribes to the WLAN and probes the present systems.
3. Detection of Wireless System

Multimode Systems should be able to find and use the
wireless systems if we have to use the 4G services.
The base stations that were used in the GSM Systems
become unstable when it comes to support the 4G
systems. Instability is because of the difference in the
access protocols and wireless technologies. Due to
the complexity of it, the proposed solution is to employ
the radio devices software.

4. Safety and Confidentiality

The biggest challenge is with the IP networks and it
curtails the supplementary implementation of the
network technologies. The operators and service
providers usually hesitate in providing the advance
technological options because of the fear of security
breach.

To support the network wireless the following
technological advancements are needed

o Operator verification, substantiation and inspecting.

o Hardening of the policy
o Protected conventions, transportations and storage

of data.

o Reliability of software.

o Protected network controls and management
o Acquiescence of end-point

o Traffic Protection.

5. Mobility of Terminal

In order to provide the services of disrupted networks
every time and everywhere, terminal mobility is
required in the infrastructure of 4G networks. Mobility
of terminal facilitates the users to move around to any
geographical region and receive continuous service.
The major issues in the mobility are:

o Handoff supervision

o Position management

6. Individual Mobility

The ambiguity between the material and content of the
multimedia and variety of the techniques used for the
retrieving of the content and its conveyance is about to
elevate at a fast rate. UMA (Universal Media Access)
is deeming to be a really big challenge for the users of
the 4G wireless networks. The fundamental foundation
of the Universal Media Access is categorized and
termed as the programmed assortment and reworked
copy of the content.

Analysis of the content usually denotes the technically
efficient calculation tools and techniques. It gathers
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to be situated in a cell phone.

Now a 4G technology is introduced that has enabled the
transfer of high technology communication packages.
This has enabled us to handle and overcome high traffic
closure in the transmission channels. It will consist of
the short packages transmission. The infrastructure
and architecture is advanced and it has helped in the
rise of smart phones. It allows us to connect to Wi-
Fi and enabled file sharing between the computer and
cell phones.

Nowadays the researchers are working upon the
commencement of fifth generation (5G) of cell
phones. This technology is most likely to be invented
and completed by 2020. It has been said that once
the technology is implemented it will bring a new
perspective and dimension to the technology

4G technology has broadened the perspective and
mobile application in many ways:

- It is has an adequate amount of flexibility to use the
structures and purposes of more or less all unrestricted
and private networks

- It has an augmented dimensions

- It has condensed the use of power.

- It has a greater area in which it can reach.

- It has concentrated intervention from other
indicators

» Challenges

It is likely to be predicted that the communication
network of 4G technologies are more likely to
increase. This will accumulate all sorts of various
channels possessing the various kinds of information.
The channels also accumulate several protocols and
mobile network services. The employment of several
heterogeneous terminals was done which accumulates
the vast array of accessibilities, preferences of users
and capabilities.

Nowadays, the technology is moving towards the era
where the there is a constant view of information.
People steadily want to reap the benefits of the content
and information of third-party that is available online.
The ambiguity between the material and content of the
multimedia and variety of the techniques used for the
retrieving of the content and its conveyance is about to
elevate at a fast rate. UMA (Universal Media Access)

is deeming to be a really big challenge for the users of
the 4G wireless networks. The fundamental foundation
of the Universal Media Access is categorized and
termed as the programmed assortment and reworked
copy of the content.

Analysis of the content usually denotes the technically
efficient calculation tools and techniques. It gathers
the data and information programmatically from a
video multimedia file or a photo. By the use of such
analysis; the summary of video and the easy access to
its content is easier than before.

The initial efficacious practical testing for the 4G
technology was carried out in Tokyo, Japan in the
year 2005. This trial was conducted by NTT DoCoMo
and it achieved a speed of 20kmph and the real time
packet transmission of 1Gbps. After that, multiple
companies tried to make similar attempts in the history.
Nevertheless, they failed to implement and make up a
successful archetypal of 4G that can be carried out on
an international level.

Multimode User Terminals, Wireless System Choice,
Wireless System Detection, Terminal Kinesis,
Security and Privacy, Network Infrastructure, QoS
Support, Security and Privacy, Fault Forbearance and
Survivability, Numerous Operators and Billing Scheme
and Individual Mobility is the basic key challenges in
4G technology.

1. Multimode User Terminals

When we have to use vast array of wireless networks
and services simultaneously in the 4G systems,
the employment of multimode user terminals is
necessary as they can enable the adaptation to the
diverse wireless networks by undergoing the process
of reconfiguration. This curtails the need to employ
several terminals or several hardware parts inside
the terminal. The greatest platform of applying the
multimode user terminals is to brace the methodology
of software radio. In this approach the setup receives
analog signals and then converts them into digital
signals using the ADC converter.

2. Choice of Wireless Systems
There is a freedom to choose any present wireless
system for this communication. Since, each network



radio access. The following research paper tends to
analyze these challenges that are faced by the users
of 4G technologies and technicians.

An extensive research is done on this topic that are
discussed and enlisted in this paper the issues of the
research are directly associated with the challenges
faced by the most popular 4G technologies and its
services. The research paper in the end will also
provide several possible solutions in the end.

* Background

Mobile technology is something that powers the
mobile. The mobile phones and communication
process has evolved since we first started using the
cellular phones. Mobile technology is the equipment
and tools employed for cellular communication. With
the passage time a new innovation is taking place in
the mobile technologies.

Mobile Network is the biggest and most popular
example of a cellular network that is now being widely
accepted and practiced by majority of the people. A
mobile phone is a portable phone that is powered by a
battery and turns into a communication device after it
receives signals. The mobile phone receives calls and
makes calls through a base station or a transmitting
tower. The signals are transferred from one place to
another via the radio waves.

Up to date mobile phone networks employs the use
of cells for the reason that the frequencies of the
radio waves are limited and are to be shared among
cells. The base stations and the mobile phones keep
on changing frequency according to the area we
enter. They are programmed in such a way and often
use low power transmitters and a very narrow and
unlimited amount of frequencies that can be used by
many subscribers at a time and they can make and
receive calls and messages without any interference
or disruption.

Mobile code division multiple access which is
usually being known as CDMA has progressed. It
has progressed promptly over the time. In this new
technological era the oldest fashioned old phone has
a voice calling system, GPS navigation system and
built-in internet browser and general applications
like games. Many researchers promote the idea that

SCZ

the forthcoming dimension of computers will reside
in mobile computing and wireless connectivity and
networks. A prototype of that is a tablet. The most
trendy and standard tablet at the moment is ipad
and Samsung Galaxy Tab. They incorporate both 3G
and 4G technologies. The generation of phones are
important for cellular communication as they denotes
that to what extent is their infrastructure support the
time of mobile network technology they can handle.
Mobile networking has also evolved a lot with the
passage of time. G refers to the changed generations
of portable devices. First generation (1G) cell phones
were analog devices; they didn't possess much
intricate technology. Second generation (2G) mobile
devices were digital, possessing the binary number
system. Third generation (3G) mobile devices were
digital and it countenances voice calls, data transfer
and many cutting-edge services.

At the start of the revolution of technology there were
2G mobile phones. They were mainly built for making
and receiving voice called they possessed very slow
data transmission; but they are well-thought-out by the
wide-ranging public

2G networks were built mainly for voice services
and slow data transmission (defined in IMT-2000
specification documents), but are considered by the
ordinary people to be 2.5G or 2.75G amenities for the
reason that they are quite a lot of times slower than
existing 3G service. Then came 2.5G network services
which involved the process of circuit-switching. They
were not faster but they involved various services. It
enabled Wireless Application Protocol (WAP) access,
Multimedia Messaging Service (MMS), and for Internet
messaging services such as email and World Wide
Web admittance. 2.75G enabled the use of EDGE which
improved the rate of data broadcast.

The institution of the commanding 3G technology
has qualified for very fast data transfer, improved
quality of voice calls and even the security to its
users. The location information and bandwidth of
the 3G information has helped in improvising the
applications and features in a small phone that were
not there before. Mobile TV, Video on Demand, Video
Conferencing, Telemedicine, Location-based services
and Global Positioning System (GPS) are now possible
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- Abstract

Nowadays with the rapid progression of technology people are generally assuming that the next phase

of the technology will naturally provide high technological support to allow the fast transfer of data in

short time. People also except the technology to be effective over a Wide Area Network and is compatible

among a wide array of network. 4G wireless networks are considered as the provider of all of the features

that are mentioned above. Not only they are expected to evolve our use of the mobile devices but they are

also expected to introduce the audience with the variety of features and applications.

The major objective of this research paper is to present
the challenges faced by the people because of the
4G technology the paper will also briefly present the
positive aspects of the 4G technology namely its
technological convergence, diverse applications, high
quality communication, low cost and high protection
in term of security issues. The vision and perspective
in term of the layman is very attractive. There are

many industrial and technical challenges that are
sewn within this intense yet attractive fabric of the 4G
network mobile communication

With every technology come new challenges. Some
of these challenges that are faced by the telecom
specialist are management of mobility over the
different networks, the compatibility and syncing of the
corporal and practical model and the procedures of the
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Fig.3. Water ion trajectory under the effect of electromagnetic force

As the wrbulent Oow would remix the ions and can product an intemnal electric feld, laminar fow is
considered good although its low speed. Therefore, we must increase the electromagnetic field value B to
overcome this limitation.

The expression (5) gives the relation between the electromagnetic field # and the electric current intensity
Fpe (expression (1)) given by the photovoltaic panel.

B =2ZIpy (3
p: magnetic penmeability

M: solenoid spiral number

L= solenoid length (m)

Tov= photovoltaic current (A)

Than manipulating expressions (2) and (5) the electromagnetic force F applied on water ions depends on
photocurrent fp by expression (6) below:

F= %qvﬂw 4

£t

R [0 —
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SO0 O
SO® 8O0
OO O
SO0 O

Water

Fig.4. the electromagnet coupled to the photovoliaic panel
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Fig.2, The electric diagram of the PV panel

The analytical expressions of the electrical equivalent diagram is

V,+R1 V,+RI
by =11, ot % )y |- P M
! ih

3.2. SEM model

As its name indicates, this new process is based on the combination between hydrodynamic and
electromagnetic forces applied on the concentrated feed water flowing in a pipe. When we join the
perpendicularly action of a magnetic field B{teslas) and the instantaneous speed of the feed water v
(mvs), the charged ions ( Na* ,Ca**, CI, 0%, $0%-,...) having an clectric charge q (Coulombs) are
transported by the action of Abraham-Lorentz force gives by the following equation in term of magnetic
field and neglecting the electric field.

F = qvB {2)

As it is not charged, pure water is unaffected by the magnetic force, so it keeps its direction, while the salt
concentrated water was pushed by the electromagnetic field than get moved outward. The trajectory of
each charged particle depending on its sign is shown in Fig.3.
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main solution to overcome these problems is to add
a (SEM) desalination process able to decrease the
feed water salt concentration. Thus, the operating
pressure decreases and the quantity of product water
increases. Furthermore, we don't require high energy
and the whole system will be compatible with the use
of renewable energies. Besides, we avoid membrane
fouling as the salt quantity in feed water was reduced.
2. DESIGN OF THE SEM DESALINATION SYSTEM
The system diagram shown in Fig.1 is composed by

2SC=

o i g

213330

three parts as follows:

- A photovoltaic generator

- Hydro magnetic subsystem

- RO-desalination unit

The solar generator provides a DC voltage necessary
for the two other parts. The PV panel is equipped by
electrical adaptor. This one represents the electronic
devices which convert the DC voltage to the AC voltage
necessary to feed the motor pump which apply a feed
pressure P.

Photovoltaic

source

Electrical Energy

Feed water Hydro .
‘ Electromagnetic
subsystem

HEM

Water with
low salinity

Reverse
Osmosis
Desalination
Subsystem

Fresh water

RO Rejected water

Fig.1. Diagram of the Photovoltaic Hydro Electromagnetic Reverse Osmosis

3. SEM DESALINATION SYSTEM MODELING
As it is composed by three components, modeling the
whole systems consists on presenting the model of
each part of the system

3.1. The Solar generator model

To provide the wanted DC or AC voltage to the HEMRO
desalination system we have used a photovoltaic

(SEM) desalination system

generator which is a series- parallel association of
photovoltaic cell modules as we have detailed this
modeling in [9]. The PV generator is coupled to a solar
battery through a charge regulator. The use of the
battery can avoid the intermittence of solar energy all
day. The equivalent circuit of the PV generator is given
in Fig.2
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Solar Electromagnetic System for
Water Desalination
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Desalination systems are widely used to provide suitable water for drinking and irrigation especially in

countries having an arid climate and receiving low quantities of rain. To guarantee optimum operating

conditions,to ameliorate both of quantity and quality of the product water and to reduce energy consumption,

we propose in these paper a novel Solar Electro Magnetic (SEM) desalination system which is based on

the principle of separating ions by the electromagnetic forces. The use of solar energy source to feed the

system assures a low water product cost. also expected to introduce the audience with the variety of

features and applications.

Keywords- Solar Electromagnetic, Desalination,
Photovoltaic,.

1. INTRODUCTION

The desalination industry has been developed these
last years, and several applied researches have been
carried out to ameliorate both of quantity and quality of
drinkable water [1, 2]. Among these industries, we find
the thermal based desalination processes [3], electro

dialysis processes, multi-stage flash distillation
process [4] but these methods require higher energy
and do not offer a good quality. Despite this process
requires high electrical energy consumption when
the salt concentration difference between feed water
and product water is excessive and the recovery
of water entering decreases to 15% [5]. Sea water
operating pressure is between 50 and 60 bars. The
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36 | 1999 | switzerland | Tunnel lining 30 In situ 50
37 | 1999 | Switzerland | Tunnel lining 30 In situ 50
38 | 1999 Japan Pre-cast building elements 10,000 Pre-cast -
39 | 1999 Japan L weight pre-cast panels 11,000 Pre-cast -
40 | 1999 Japan Water purification plant 200,000 In situ 39
41 | 1999 Japan Rc building - In situ -
42 | 1999 Japan Tunnel lining 170 In situ 21-24
43 | 1999 Japan Tunnel lining 4000 In situ -
44 | 1999 Japan Tunnel lining 4000 In situ =24
45 | 2000 Japan Underwater diaphragm wall 11200 In situ =24
46 | 2001 Norway Radioactive waste containment - In situ 52
47 | 2001 Korea Underground diaphragm wall 32800 In situ B4
48 | 2001 Japan Storage tank wall &600 In situ &0
49 | 2001 Germany Bridge element 14 Pre-cast 80
50 | 2001 Sweden Quay wall 3200 Pre-cast T8
51 | 2001 Sweden Quay wall 1600 Pre-cast T8
52 | 2001 | Switzerland | Tunnel lining renovation 700 In situ -
53 | 2001 UK Dock fender blocks 1300 In situ 62
54 | 2002 Canada Wall repair 100 In situ 57
55 | 2002 Sweden Tunnel linings and entrances 19,000 In situ 70-80
56 | 2002 | Argentina | Building panels - In situ 50
57 | 2002 | Argentina | Bank vault panels - In situ 49
58 | 2002 | Argentina | Rc columns in high rise building -- In situ 59
59 | z002 Canada Rc columns 2100 In situ 28
60 | 2002 us Precast structural elements - Pre-cast ==
&1 | 2002 Italy Architectural wall - In situ 43
&2 | 2002 Italy Structural concrete - In situ as
63 | 2002 Italy Mass concrete - In situ 42
64 | 2003 Norway Ready mixed SCC- low grade 20,000/ yr In situ 52
65 | 2003 Norway Ready mixed SCC- high grade 13,000, yr In situ 50
66 | 2003 Italy Base slab 500 In situ -
67 | 2003 Japan Cable stayed bridge piers 15,000 In situ T4
68 | 2003 Japan Precast, ps bridge beams -— Pre-cast 71
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Table (6): The studies published during the first decade of significant SCC  use, from 1993 to 2003 [85]

& fe
E Date || Country Application Volume, || Placing || (MPa)
2 m? @28d
L™
1 | 1993 Japan High rise building walls and filled columns 3900 In situ 60
2 | 1993 Japan Cable stayed bridge towers 1000 In situ 53.7
3 | 1993 Japan Filled columns in high rise building 885 In situ 44,2
4 | 1993 Japan LNG storage tank 800 In situ 48
5 | 1993 Japan Structural walls 80 In situ -
6 | 1994 Japan Suspension bridge anchor blocks 240,000 | In situ -
7 | 1994 Japan Suspension bridge anchor blocks 4000 In situ 36
8 | 1993 Japan Re core of high rise building 1500 In situ 53
9 | 1994 Japan Lw concrete structural panels — Pre-cast 65
10 | 1996 Japan Bridge pier caps 1000 In situ 50-60
11 | 1996 Japan Bridge pier caps 1000 In situ 50-60
12 | 1995 Japan Port structures 760 In situ 41
13 | 1997 Japan Jetty reconstruction 1190 In situ 56
14 | 1996 France Walls and accropode units 6 In situ 50
15 | 1996 France Viaduct piers 50 In situ 94
16 | 1998 Canada Reaction wall 240 In situ 42
17 | 1998 | Canada | Basement wall 4 In situ 45
18 | 1998 | Canada | Basement wall 4 In situ 58
19 | 1998 | Canada | Repair to car park wall 3 In situ 35
20 | 1999 UK Beams and columns-housing 7.5 In situ 47
21 | 1999 UK Beams and columns-civ. eng. 7.5 In situ 80
22 | 1999 Japan Suspension bridge anchor blocks 13,000 In situ -
23 | 1999 | Sweden Bridge walls and decks 460 In situ 62.3
24 | 1999 | Sweden | Bridge walls and decks 230 In situ 69.3
25 | 1998 | Sweden | Housing mix (Brite Euram) -~ In situ 44
26 | 1998 | Sweden | Civil engineering mix (Brite Euram) - In situ 70
27 | 1999 Japan Psc LNG storage tank 12,000 In situ 60
28 | 1999 Japan Ps thin-walled elements - Pre-cast 73
29 | 1999 | Switzerland | Tunnel lining 73,000 In situ -
30 | 2000 UK Filled tubular columns 400 In situ 75
31 | 1999 Japan Dam spillway - In situ 325
32 | 1999 Japan Floor slab 2800 In situ 24
33 | 2000 Japan Caisson shell 4800 In situ 24
34 | 1999 Japan Steel concrete composite tunnel elements 7200 Pre-cast 30
35 | 1999 | Switzerland | Tunnel ring elements 0.9 each | Pre-cast 50




11- Millennium Tower, Vienna

The Research Institute of the Austrian Cement Industry
has been investigating self compacting concrete for
about two years. In 1997 SCC was used successfully on
a trial site for strengthening of an existing bridge and in
summer 1998 SCC was used to fill the columns of the

=
=
=
=
=
=
=
=
=
=
=
=
=
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millennium Tower (Fig. (15)). In 1998 a 185 m high building
was built in Vienna. The concrete decks of the stores are
supported by columns 6m high. These consist of a steel
core of 20 cm diameter and steel pipe of 40cm diameter
with the space between them filled with concrete. The
concrete was supplied by a ready mix plant [84].

MMM

Fig.(15) View of the millennium Tower

12. Robert Moses Dam New York Power Authority

SCC placed from a crane bucket through a 4 PVC pipe 10 in vertically down over a parapet wall on the dam face and 4in

horizontally into a form.

Fig.(16) View of the Robert Moses Dam

The following table contained 68 such case studies published during the first decade of significant SCC use, from
1993 to 2003. These reflect the geographical progression of SCC in this period, and show the applicability of SCC to

almost all types of concrete construction, by lists the year of publication (normally after completion of the project),
the country of use, the type of application, the volume of concrete placed, whether this in situ or pre-cast and 28 day

compressive strength for all the cases [85].
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6- Murano Water Treatment Plant in Hirakota, JAPAN
Osaka prefectural waterworks promotes the construction
of advanced water treatment plants to supply cleaner
water of better quality in response to deteriorating
quality of water source, the Yodo River. Advanced water
purification plant refers to treatment in which filtrated
water is treated with ozone and granular activated coal
instead of conventional pretreatment with chlorine.

The construction was required to be completed safely
within the specified period while paying attention to
environment, including construction noise. In addition,
the function of building required sufficient durability. The
improvement of construction efficiency was particularly
a key subject, as it was necessary to constantly place a
large amount of concrete, 500 m*3 per day on average,

totaling 200,000 m”3. Low shrinkage type self-compacting
concrete with a high water tightness and durability was
therefore adapted to areas accommodating basins to
streamline the construction processes [80].

7- The Sodra Lanken Project, SWEDEN

The Sodra Lanken Project (SL) is the largest ongoing
infrastructure project in Sweden (Fig.(14))[77]. The overall
cost of the SL is estimated to around 800 million USD. The
SL will provide a six Kilometer four lane west-east link in
the southern parts of Stockholm. The SL project includes
seven major junctions, with bridges, earth retention walls,
tunnel entrances and concrete box tunnels. The overall
length of the rock tunnels are 16.6 kilometers. They are
partly lined with concrete. The concrete volume used in
the project amounts 225000 cubic meters.

Fig. (14) View of the south arch

8- Bankers Hall Project in Calgary, WESTERN
CANADA

The Bankers Hall project, which was one of the largest
commercial office projectsin Calgary, Western Canada,
involved the placement of self-compacting concrete
in two mat foundations with congested reinforcement
[81]. The amount of concrete used was approximately
9000 m*3 and the mixture was proportioned so that it
would have very good flowing characteristics in order
to satisfy the pumping and placement requirements,
because of the intricate reinforcement.

9- Clevson Dixence Project and Loetschberg Basis
Tunnel, SWITZERLAND
SCC tunnel applications are described on this section,

two examples in Switzerland. The Cleuson Dixence
Project from 1993 to 1998:

15850 m of tunnel and 3920 m of inclined shaft 68 %
slope, 73000 m*3 of SCC were placed for concrete
lining. The Loetschberg basis, tunnel 34642 m railway
tunnel, is making a complementary example for the
near future with the aim of placing some 800000 m*3
of SCC [821.

10- Belton Project, NETHERLANDS

The development in the precast concrete
industry in the Netherlands in the last decade is
numerous. Twenty four Dutch precast element
manufacturers, united with in Belton, started a
project to develop SCC for the precast concrete

industry with Dutch materials in August 1998 [83].



made full use of the performance of self-compacting
concrete, was introduced for this. The concrete was
mixed at the batching plant beside the site and was
pumped out of the plant. It was transported 200 meters
through pipes to the casting site, where the pipes were
arranged in rows of 3 to 5 meters apart. The concrete
was cast from gate valves located at 5-meter intervals
along the pipes. These valves were automatically
controlled so that a surface level of the cast concrete
could be maintained. In the final analysis, the use of
self-compacting concrete shortened the anchorage
construction period by 20 %, from 2.5 to 2 years.

xSC=
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4. Nitrogen Gas Tank, Osaka Gas Company , JAPAN
Self-compacting concrete was also used with success
for the wall of a large Liquid Nitrogen Gas (LNG) tank
belonging to the Osaka Gas Company, Japan. Whose
concrete casting was completed in June 1998 [78]. In
this case, the volume of the concrete used in the tank
amounted 12,000 m”*3and was transported from the
batching plant using ready-mixed trucks. The prestressed
concrete wall, of 84.2 m diameter 38.4 m height and 0.8 m
thickness, was constructed with SCC to meet the liquid-
tightness and durability requirements as well as reducing
the construction period and costs[79], ( Fig. (12)).

Fig. (12) LNG Tank, Osaka Gas Company, Japan

5. Sandwich Structure Tunnel in Kobe, JAPAN

A new developed construction system used
for casting concrete is the so-called sandwich
structure, where concrete is filled into a steel

shell [7]. This sort of structure has already been
completed in Kobe, Japan, which could not have
been achieved without the development of self-
compacting concrete (Fig. (13)).

Fig.(13)Sandwich structure applied to immersed tunnel in Kobe, Japan[7]
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aimed at developing SCC for practical applications in
Europe. The title of the project is, Rational Production
and Improved Working Environment through using
Self-compacting Concrete. In the last six years, a
number of SCC bridges, walls and tunnel linings have
been constructed in Europe. In the United States, SCC

is beginning to gain interest, especially by the precast
concrete industry and admixture manufacturers. The
precast concrete industry is beginning to apply the
technology to commercial projects when specifications
permit. The applications range from architectural
concrete to complex private bridges.

Examples of Self-Compacting Concrete Applications

1. Ritto Bridge, JAPAN

The Ritto Bridge is a PC extra-dosed bridge with
corrugated steel webs on the New Meishin Expressway
in Japan (Fig. (2.16)). The highest pier is 65-meter high.
High strength concrete and reinforcements, of which
specified compressive strength and yield strength
are 50 MPa and 685 MPa respectively, were applied
to the construction of the pier to meet the earthquake
resistance. Arrangement of reinforcement was very
dense; therefore SCC was chosen to obtain good
workability for the pier construction.

2. Higashi-Oozu viaduct, JAPAN

Precast, prestressed T-girders were used for main
girders of the Higashi-Oozu Viaduct. In the beginning
of the fabrication, the conventional concrete with
slump of 80mm was planned. However, it was found
that conventional concrete was not capable of forming
suitable surface of the girder because of girder
dimensions. And also, complaints associated with
noise and vibrations were occurred from neighbors
of the plant. Under the situations, SCC was chosen to
fabricate the girders.

Fig. (11) Shows the condition of concrete filling. As shown in the photo, it is judged that SCC was filled in good condition.

Fig. (11) Condition of Concrete

It was observed that precast, prestressed T-girders by
SCC manufactured in the PC factory showed good cost
performance if some conditions are satisfied.

3. Akashi-Kaikyo Bridge, JAPAN
A very important application of self-compacting

concrete was the two anchorages of Akashi- Kaikyo
(Straits) Bridge opened in April 1998 in Japan [78],
a suspension bridge with the longest span in the
world, approximately 1990 meters. The volume of
the cast concrete in the two anchorages was around
290,000m”"3. A new construction system, which
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SELF COMPACTING CONCRETE

PART ( 3 ): Application of Self-Compacting Concrete

Mohamed Wahdan M. H. BARAKAT
MS. In Structural Engineering

The application of concrete without vibration in highway bridge construction is not new.
For examples, placement of seal concrete underwater is done by the use of a tremie
without vibration, mass concrete has been placed without vibration, and shaft concrete
are generally of lower strength, less than 34.5 MPa and difficult to attain consistent quality.
Modern application of self-compacting concrete is focused on high performance- better
and more reliable quality, dense and uniform surface texture, improved durability, high

strength and faster construction.

Recognizing the lack of uniformity and complete
compaction of concrete by vibration, researchers
at the University Of Tokyo, Japan, stared out in late
1980’'s to develop SCC. By the early 1990's, Japan
has development and used SCC that does not require
vibration to achieve full compaction. More and more
application of SCC in construction have been reported
in Japan as of the year 2000, the amount of SCC used
for prefabricated products( precast members) and
ready - mixed concrete in Japan was about 400,000
m”3 [77].

SCC offers many advantages for the precast,

prestressed concrete industry and fore cast-in place
construction:

Low noise-level in the plants and construction sites.
Eliminated problems associated with vibration.

Less labor involved.

Faster construction.

Improved quality and durability.

Higher strength.

Several European countries were interested in
exploring the significance and potentials of SCC
developed in Japan. These European countries formed
a large consortium in 1996 to embark on a project
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CEIT is one of the elite colleges operating within the

University of Business and Technology (UBT).

Its strategic plans of action are in full swing to
develop CEIT into a full-fledged university college,
raising its profile as an institution of educational

excellence in academics and research.

CEIT is considering a masters' program in engineering
management to offer in the near future.

CEIT qims at providing industry with the needed
skilled work force, in the following disciplines:

o Industrial Engineering

o Electronics and Communication

o Civil Engineering

o Computer Engineering

o Information Technology

CEIT is considering a masters' program in Engineering
Management to offer in the near future.
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