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- KHALDOUN N. RAHAL, Kuwait University, Kuwait

2006 ,1o2g313 cpisy

CEMENTS AND CONCRETE MIXTURES FOR SUSTAINABLE
DEVELOPMENT - STATE OF THE ART

P. KUMAR MEHTA

Civil and Environmental Engineering

University of California, Berkeley, U.S.A.

(Reinforced Concrete Structures) M1A .t

- Method for Predicting Prestressing Force Needed to Close Crack in
R.C. Beams Strengthened by External Tendons
ABDELSALAM M. AKASHA, Sebha University - Libya

- A Truss Model for Eccentric Shear Transfer at Edge-Column Slab
Connections
A. G. SHERIF, Helwan University, Mataria, Cairo, Egypt

- Curvature and Displacement Ductilities of Reinforced Concrete
Columns
B. BOUSALEM AND N. CHIKH, University Mentouri Constantine,
Algeria

- Post-Installed Reinforcing Bar Splices in Concrete Beams
Y. K. AL-GHADANI, Building Permit Department, Muscat
Municipality, Oman
A.S. AL-HARTHY, Sultan Qaboos University, Oman

- Mechanical Reinforcing Bar Coupler Based on Bar Deformations
S.S. ALI-ELDIN and A.A. AL-TUHAMI, Zagazig- University,
Zagazig, Egypt.

(Damage Assessment) M1B awts

- Assessment of Pounding Damage Potential for Buildings
M. M. MOKHTAR, A. F. HASSAN AND S. A. MOURAD, Cairo
University, Egypt.

- Prospective for Developing Rating and Monitoring Systems for
Libya's Bridge Network.
MILAD M. ALSHEBANI, Alfateh University, Tripoli, Libya.

- Characterisation and Analysis of Smart Materials Based on
Adaptable Shape Memory Alloys.
B.NECIB, M. S. SAHLI, F. MILI, A. MERABET and E. FERKOUS
University of Mentouri Constantine, Constantine, Algeria

- New Sensors for Damage Detection Using Nano Photonic Bandgap
Materials.
M.M. REDA TAHA, University of New Mexico, Albuquerque, USA.

- A Nouvelle Approach for Assessing the Possibility of Damage in
Structures.
MM. REDA TAHA and E. ALTUNOK, University of New Mexico,
Albuquerque, USA.

(Structural Design -A) M2A auts

- Design of Structures for Tsunamis
A.GHOBARAH, UAE University, AlAin, United Arab Emirates

- Shear-Torsion-Bending Interaction
General Procedure

Using AASHTO-LRFD
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Introduction

FADHEL ALI HAIDER ALI

Senior Engineer Planning & Coordination
Communications & Networks, KOC.

The need for larger Bandwidth
Until recently, telecommunications
networks were built in an
environment where voice traffic
dominated. However, data traffic has
grown dramatically over the last
decade, doubling every year. Today,
data traffic accounts for more than
70 % of the total traffic, and is
expected to grow further
exponentially.

The main drivers for the growth of
the data traffic are Internet, Video /
web conferencing VOIP, messaging,
entertainment, Rising volumes of
data, centralized storing, processing
for data intensive industries, Online
government services, the advent of
access technologies like Mobile
phone, DSL and their penetration,
Rapid growth in the processing
speed of the computers and cultural
changes in the generation next.

Most of the data services are carried
in IP format and its growth
is depicted in fig 1.1

2000 2001 2002 2003 2004 2005 2006 2007

Fig 1.1

It is evident from these factors that
the requirement of band width will
grow exponentially,The real challenge
lies in having a transmission network
in place to cater to the needs of ever
growing, unpredictable, bandwidth
requirement

Solutions to meet the growing
Bandwidth demand.

Transmission networks are evolved
from electrical transmission to
optical transmission systems over the
years. Optical transport network has
inherent advantages in capacity,
quality and cost.

To meet the demand for
bandwidth in optical networks
there are three options:

DENSE WAVE DIVISION MULTIPLEX

1. Deploy more fiber in the network.
This option is very time consuming,
expensive and not a scalable
solution. Maintaining a large fiber
count in the network is also a very
difficult task.

2.Deploy next hierarchy of TDM
technology to achieve faster bit rates.
Following are the standards of
SONET / SDH hierarchy .

SONET/SDH Digital Hierarchy Table 1.1

SONET SDH Optical Line Rate (Mbr/s)
STS-3 STM-1 0C-3 155.52
STS-12 STM-4 0C-12 622.08
STS-48 STM-16 0C-48 2488.32
STS-192 STM-64 0C-192 9953.28

The scalability of the TDM based
SDH architecture is very limited.
When there is a need for migration
to next level of TDM hierarchy
equipment, the existing equipment
to be replaced in total. For instance,
when a network is upgraded from
STM1 to STM4, all the STM1 nodes
need to be replaced with STM4.
The vast majority of the existing
fiber plant is single-mode fiber
(ITU-TG.652) which has got the
maximum transmission capacity of
10Gbps (STM64), this limitation is
due to high dispersion.
Commercially viable SDH equipment
is not available for transmission of
more than 10 Gbps data rate.
Hence this option is also can not be
adopted as it can not meet the ever
growing bandwidth requirements.

3.The third Approach is DWDM.
Ability to provide potentially
unlimited bandwidth capacity is the
most obvious advantage of DWDM
Technology.

The Existing fiber plant is optimized
by a factor of 32 wavelengths, by
sending 32 wavelengths on a single
fiber and can be further enhanced if
need arises.

Existing Fiber plant investment is
retained, no need to lay additional
fibers in the same route where
DWDM infrastructure is built.

More capacity can be added, either
by simple equipment upgrades or by
increasing the number of
wavelengths on the fiber, without
going for expensive upgrades. The
transmission  capacity can be
obtained for the incremental cost on
the equipment.

©

N-DWDM

DWDM Network is scalable to a
great extent and provides potentially
unlimited bandwidth which can
grow as the demand grows.

Over view of DWDM

DWDM enables the utilization of a
significant portion of the available
low attenuation fiber bandwidth in
the 1550 nm window as shown in
the fig 1.2, by allowing many
independent wavelengths in 1550
nm window to be transmitted
simultaneously on one fiber.

1300 1400

14201520 1530~1560
Wavelength (nm)

1570~16205

Fig12

Concept wise WDM (Wave division
multiplexing) is identical to FDM
(Frequency division multiplexing) of
Radio systems.

As FDM is about
DEMUX of Radio
(Carriers), WDM is MUX and
DEMUX of Optical Wavelenths
(Carriers) as shown in fig 1.3

The optical carriers are densely
packed with a spacing of 50 GHZ /
100 GHZ, hence the name

MUX and
frequencies

Optical carriers in DWDM

Il

1530-1565 nm

RF Carriers in Cable TV

Frequency Mhz Fig13

Dense Wave Division Multiplexing.

DWDM combines multiple optical
Wavelengths so that they can be
amplified as a group and transported
over a single fiber to increase
bandwidth capacity.

Number of wavelengths (carriers)
transported are up to 32 or even more.
Each signal carried can be at a
different rate up to 10 Gbps and can
be in a deferent format (SDH/ATM/IP).
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Introduction

The Basic Building blocks of
DWDM are Client interface
adaptors, Transponders, Multiplexer /
De multiplexer and Optical amplifiers.
The typical block diagram with basic
building blocks of the DWDM

system are shown in Fig 14;
g,’m o 2t ";A&
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Fig 14

The end to end transmission flow is
described in the following steps.
* The transponder accepts input in
the form of SDH/ATM/IP etc.
*The wavelength of each input
signal is mapped to a DWDM
wavelength.

*DWDM wavelengths from the
transponder are multiplexed and
launched into the fiber.
*Optical-amplifier ~ boosts
strength of the optical signal as it
leaves the system (optional).
*The incoming signal is
de-multiplexed  into  individual
DWDM lambdas (or wavelengths).
*The individual DWDM wavelengths
are mapped to the required output
type (for example, OC-48 single -
mode fiber) and sent out through the
transponder.

the

Wide range of Client interface
adopters and Wavelength converters
(Transponder) are as shown in the
Fig 1.5

Multiplexing / De multiplexing
A simple form of multiplexing or
demultiplexing of light can be done
using a prism. A parallel beam of
polychromatic light falls on a prism
surface; each component wavelength
is refracted differently. This is the
"rainbow" effect. In the output light,
each wavelength is separated from
the next by an angle. A lens then
focuses each wavelength to the point
where it needs to enter a fiber. The
same components can be used in
reverse to multiplex different wave
lengths into one fiber as shown in
Fig 1.6.

Fibers at the
focal points 9

g
Fig 1.6

Optical Amplifiers:

Erbium doped fiber is used in
Optical amplifiers. When it is under
excited state, Erbium emits light at
around 1550 nanometer wavelength .
A weak signal enters the
erbium-doped fiber, into which light
at 980 nm or 1480 nm is injected
using a pump laser. This injected
light stimulates the erbium atoms to
release their stored energy as
additional 1550-nm light. As this
process continues down the fiber,
the signal grows stronger. The
block diagram of the Optical
Amplifier is shown in Fig 1.7

Isolator  Coupler Cowpler  Isolator
S
- Erbium-doped -
fiber (10-50 m)

A A

Pump Pump
laser laser

Fig 1.7

DWDM deployment in Metro
access network

Apart from the advantage of high
band width physical layer, DWDM
offers several advantages which are
driving the rapid growth of DWDM
in the Metro transport networks.
Some of the key advantages are
discussed here.

Variety of Services and Interfaces
DWDM is physical layer
architecture. It can transparently
support TDM formats such as
STM-1, STM-4, STM-16 and Data
formats such as ATM, Gigabit
Ethernet with open interfaces over a
common physical Layer.

Optical Ethernet

fast ethernet (100 Base-fx)

Gigadit Ethernet (1000Base-sx ,-LX)
10GE WAN PHY

10GE LAN PHY

Private/Leased Line

ATM, SONET (OC-1 to OC-192)
ATM, SDH (STM-1 to STM-64)
Async FOTS, PDH-150 / 565 Mbps
Ethernet and Storage Private Line
(GFP mapping, interwork with SONET/SDH)

%

Optical Storage Connectivity
ESCON/SBCON

FICON/FICON Express/FC-SB-2
ISC, ISC-2, HiPerLink, ISC-3
ETR/CLO sysplex timer

Fiber Channel - FC-12,-25,-50,-100
Fiber Channel - FC-200

Managed Wavelength

8 Mbps - 2.5 Gbps flexible rate
10 Gbps wavelengths

CCIR - 601 ITU-R 601, HDTV,
DVB-ASI, DV6000, PrismaDT
FDDI

Scalability.

Initial deployment of DWDM equipment
is with minimal wavelengths and
additional wavelengths can be added
as requirement grows.

Reliability.

Passive optical components
Multiplexing and De-multiplexing,
elimination of electrical to optical
conversion at several stages, ring /
mesh architecture, techniques like
FEC ( Forward Error Correction of
DWDM makes the DWDM network
highly robust.

Cost effectiveness.

Much of the cost savings is due to
reducing unnecessary layers of
equipment, which also lowers
operational costs and simplifies the
network architecture. Scalability of
DWDM also permits low
investments initially and additional
incremental investment for
increasing the capacity.

Faster provision of services.
Provision of Bandwidth on demand.
Provision of services of varying
types in a rapid and efficient manner
in response to the demand.

Once the DWDM network is
commissioned, time taken to provide
the new services will reduce
drastically.

Conclusion

The deployment of DWDM in
Metro Networks will continue to
provide the bandwidth for large
amounts of data. In fact, the capacity
of systems will grow as technologies
advance that allow closer spacing,
and therefore higher numbers, of
wavelengths. But DWDM is also
moving beyond transport to become
the basis of all-optical networking
with wavelength provisioning and
mesh-based protection. Switching at
the photonic layer will enable this
evolution, as will the routing
protocols that allow light paths to
traverse the network in much the
same way as virtual circuits do

today.
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