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1. Introduction

The weather in the Middle East and the world in general has shown many changes during the last

decade. In December 2010, a relatively violent storm hit the Mediterranean that caused high waves

- and overtopping in many coastal cities. A szt of photographs taken for the Western runway of Beirut

RHIA showed some vnusual findings when compared to earlier photos, and Dar Al-Handasah has
made suggestions to CDR related to this as conveyed by letter (Ref L09078/01006 dated March 22,
2011), in which Dar Al-Handasah has highlighted the observed irregularities along some stretches of
the breakwater and sedimentation at the Southern head and into the channel between the breakwater

and the runway.

Given the limited available information, the Consultant finds it imperative to further investigate the
current breakwater condition in view of the high risk associated with any failure that may occur

within the breakwater.

In this respect, Dar Al-Handaszh (the Consultant) is transmitting this proposal for conducting, in two

phases, the following associated works:

¢ Phase }: Tendering and Supervision of Survey and Inspection Works and Analysis of
Results
v Task 1: Definition of Scope of Work and Preparation of Tender Documents for Survey

and Inspection works;

@ Task 2: Tendering and Assisting the Client for the Appointment of a Successful

Tenderer;
¥ Task 3: Supervision of Survey and Inspection Works;
v Task 4: Review/Analysis of Results and Recommendations for Appropriate Remedial

Measures;

* Phase 2: Rehabilitation of Breakwater
*  Task 5: Preparation of Tender Documents for Rehabilitation Works;
*  Task 6: Tendering and Assisting the Client for the Appointment of Successful Tenderer;

®  Task 7: Supervision of Rehabilitation Works;

A detailed description of the aforementioned phases and their relative tasks are presented hereafter.
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2. PHASE 1: Tendering and Supervision of Survey/Inspection Works and
Analysis of Results

During this proposed first phase of the project, the Consultant will prepare the Tender Documents and
supervise the survey and inspection works needed for the purposes of clearly identifying the current
condition of the breakwater. The Consultant will analyze the results of these works and provide his
recommendations of suitable remedial measures, and prepare the Tender Documents relevant to the

recommended rehabilitation works.

2.1. Task 1: Definition of Scope of Work and Preparation of Tender Documents for Survey
and Inspection Weorks

The Consultant will prepare the necessary Tender Documents for the specialized Contractor(s),

assigned and paid directly by CDR, to carry out the survey and inspection works.

The survey and inspection works will comprise the following:
¢ Bathymetric survey
e  Topographic survey

» Detailed visual and underwater inspection

The bathymetric survey will be carried out along a peripheral band surcounding the breakwater and
will also include the 80m wide channel. This survey will allow collecting sufficient data relevant to
the seabed levels and the exient of sand accretion within the channel area and scour at the toe of the

breakwater.

A topographical survey will be also conducted along and across the breakwater at defined intervals to
allow a comparison with the available as-built sections and thus identifying the stretches where gaps
or irregularities may have occurred due to settlement, displacement, sliding... of the sea wall, armor

layers and/or under layers.

A detailed visual inspection of the breakwater armor unit protection will be also performed by the
specialized contractor to identify damaged, displaced, and broken units. Moreover, an underwater
inspection for the breakwater slopes and toe protection along the breakwater perimeter will be carried
out to visually detect any defects such as displacement of armor units into the seabed, erosion, and

scour around the toe, and/or sliding of armor units.

The Consultant will define the scope of work and prepare the Tender Documents for the above

mentioned surveys and inspection works which will include:
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¢ Tender and Contract Conditions

o Information for Tenderers

o Tender Conditions

o' Forms of Tender e.g. Tender Form and submittals

o Forms to be used for Tender securities i.e. Tender Bond, Performance Bond, etc.

o General Conditions of Contract

o Parlicular Conditions of Contract

o General specifications will also be includedrincorporating both the Ernployeﬁsr and
Consultant’s requitements for the contractor's management procedures and

performance,
&« Technical Specification

¢  Bill of Quantities and Method of Measurement
® Drawings

2.2, Task 2: Tendering and Assisting CDR in Contractor’s Selection

The Consultant will advise and assist CDR during the Tender process fo appoint the successful
contractor whe will be awarded the above described Survey and Inspection works. Contractor’s fees

_are to be paid directly by CDR.

2.3, Task 3: Supervision of Survey Works

~ The Consultant will administer-and supervise all the Survey and Inspection works by engineers
having sufficient experience in similar projects. The Consultant Quality Assurance/Quality Control
System will be implemented during the exccution of the works to ensure compliance with the

contract requirements,

2.4, Task 4: Review/Analysis of Results and Recommendations for Possible Remedijal
Measures

Once the Contractor completes his works and provides the results of the above mentionied surveys
and inspections, the Consultant will commence his review, analysis, and interpretation of these
results. The Consultant will assess and quantify the level of irregularities and deviations occurring
at the breakwater as compared to the as-buill situation and hence will provide his recommendations

for the appropriate remedial measures and/or maintenance program, as and where needed.
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3.

PHASE 2: Rehabilitation of Breakwater

3.1 Task 5: Preparation of Tender Documents for Rehabilitation Works

Based upon the results of the previous task, the Consultant will prepare designs and Tender
Documents for the recommended rehabilitation works at the West Runway breakwater of Beirut

RHIA. The anticipated remedial measures that might be needed are listed here below:

a. Dredging Works -

The bathymetric survey that will be conducted in phase 1 shall be compared to the old
bathymetric survey performed at time of execution. The variation in the sea bed, due to
sedimentation, can be identified and the amount of sediments will be quantified. Such
sedimentations commonly occur at locations where the sediment transporting capacity of the
hydraulic system is reduced due to the decrease of the steady (currents) and oscillatory (waves)
flow velocitics and related turbulent miotions. It is essential to maintain the channel clean of
sediments to prevent water from overtopping discharges to reach the runway. The Consultant will
quantify the sediments that accumulated with respect to the original sea bed condition that was
accounted for in the breakwater design, and will identify the extent and amount of dredging works
which are recommended to reinstate the original sea bed condition along the southern head and

into the channel between the breakwater and ranway.

b. Reinstatement of Breakwater Toe

Following the topographic survey and underwater inspection works, the Consultant will be able to
detect areas where scour at the breakwater toe has occurred, if any. Toe scour is an important
cause of instability of breakwaters and can cause sudden.collapse of the whole structure. Hence,
the remedial measures for the toe scour, if needed, shall be carried out along the stretches where
scour has occurred to ensure its stability and safety. The Consultant will prepare the relevant
Drawings for the recommended remedial measures, addressing also any damage to the toe support

of the armor layer.

¢. Replacement of Damaged Armor Units

The visual inspection of the breakwater will atlow identifying damaged, broken, and displaced
armor units. It is worth highlighting that the displacement of armor units is usually due to the
decrease in interlocking capacity of the broken arnior units. The broken parts of these damaged
units will be pushed by wave force against the armor layer and this recurring impact may lead to

rapid damage of this layer. More elaborate visual inspection will be carried out during the
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supervision of the survey and inspection works, to define the extent and level of unit breakage and '

the need for removal/replacement of such units.

d. Readjustinent of Breakwater Profile

The topographic survey that will be conducted along and across the breakwater shall be compared
to the as built drawings performed at time of execution. Probable variations in the breakwater’s
profile will be identified. Readjustment of the profile shall be conducted along deformed
stretches, where and if needed, along the breakwater by reconsiructing irregular armor layer and

under layer where and as deemed necessary.

The Consultant will prepare the necessary Tender Documents for the specialized contractor(s),
assigned and paid directly by CDR, to carry out the recommended Rehabilitation works. Such

documents will include:

¢ Tender and Confract Conditions:

0 Information for Tenderers

o Tender Conditions

o Forms of Tender e.g. Tender Form and submittals

o) Forms to be used for securities i.e. Tender Bond, Performance Bond, etc.

o General Conditions of Contract

o) Particular Conditions of Contract

o} General specifications will also be included incorporating both the Employer's and

Consultant’s requirements for the contractor's management procedures and performance.

e Technical Specification
= RBill of Quantities and Method of Measurement
*  Drawings

3.2 Task 6: Tendering and Assisting CDR in Contractor’s Selection

The Consultant will advise and assist the Client during the Tender process to appoint the

successful contractor who will be awarded the Rehabilitation works.

3.3 Task 7. Supervision of Rehabilitation Works

The Consultant will administer and supervise all the rehabilitation works by engineers having
sufficient experience in similar projects. The Consultant Quality Assurance/Quality Control
System will be implemented during the execution of the works to ensure compliance with the

Contract requiremens.
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4. PROJECT SCHEDULE

The total expected duration for the completion of Phase 1 (Tasks 1 to 4) is 4.75 Months divided

among the four proposed tasks.

The duration for defining the scope of work and preparation of Tender Documents for Survey and
Inspection works is expected to be three (3) weeks followed by one (1) month time for ‘Tendering
and two (2) weeks for Tender Evalnation. The reqﬁired period for the field supervision of survey
and inspection works is about two (2) months and finally the time needed for the review/analysis
of results and recommendations of appropriate remedial measures is approximately one (1}

month. Below is the table showing the detailed project schedule as per duration (in weeks) of each

required activity:

Breakwater at West Runway at RHIA

PROJECT SCHEDULE FOR PHASE 1

o Activity Week| Week| Week] Week| Week| Week Week iWeek| Week| Week | Week | Week | Week| Week| Week| Week | We:
tlaa| a5 ety | s]oiwjufnfe|nfs| s
Task1 Definition of Scope of work and Preparation of Tender
Dacuments far Suvey and Inspection Works
Task I [Tendering s =
Tendzrer Evatuation
Task 3 |Supevislon of Survey and Inspection Works

Review/Analysis of restslts and racommandations for
vemedial measures

Tash 4
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5. REMUNERATION

For the services as detailed in phase 1 and the associated four (4) tasks, the Consultant will be
remunerated a lump sum fee of Ninety Thousand US Dollars (USS 90,000) exclusive of VAT,

and as follows:

*  Upon submittal of Task 1: $27,000
* Upon completion of Task 2: $ 9,000
* Upon completion of Task 3: $ 36,000
¢ Upon submittal of Task 4: $18.000
Total $ 90,000
Exclusion:

- The above remuneration does not include the cost to be paid directly by CDR to assigned
speciatized Contractor(s).

- Also, the remuneration does not include the tasks under phase 2 since the nature and extent

of the works will only be known after the completion of works under phase ] above.
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Baslrart 13007 5230 G, No.: /4083

Leshazian

July 21, 2014 _ P )v Je s
LO9078-015/01776 : P aFOEAS

Mr. Nabii El-Jisr
President, CBR
Beirul - Lebanon

Dear Mr. Ei Jisr,
Subject; Proposal for the Rehabilitation Works at West Runway and
reakwater at Beirut Rafic Hariri Internationsl Afr: ot (BRHIA

With reference to the above mentioned subject and our two fetters ref. LO9078/01629 and
LO9078/03162 dated May 10, 2011 and September 17, 2011 respectively (altached herewith
for easy reference), whereby we had recommended undertaking implementation of remedial
works to alleviate the distresses which have affected the above Works; in this regard please
note that since then DAR has continued o observe and monitor the prevailing conditions and

distresses and have noticed the following deterloration:

1. Sedimentation in the water channel between the breakwater and West Runway has
increased significantly and has reached beyond the middie of the Breakwater with the
Southern side fully sedimented.

2. Problems with the breakwater concrete armor (Antifer Units) such as breakage of some
units and localized settlements are still Same as they were before with scme deterioration
eccurring over the past period.

In view of above we would like to remind you of our submitted proposal vide above ref. letters
and the criticality of the situation and the importance to execute necessary remedial works
before the coming of the next winter season,

Sincerely Yours;
For/ Dar Al-Handasah Consuftants
{(Shair and Partners ) s.a.d.

R

Riad Mneimneh

£ncl.

i ata s BOOZE-N 5105 ¥73

BT e T
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Beirut Tod <BGTION 780 00277 .

- Merdun 5L Fax +8071 (31 868 026 '
dar al-handasah . D3 AlHandgsah Blg. lirsh riebdiegn oy oo
shair and parkners s.al. PO, Box: 11-7153
- Beind 1107 2230 C.R. No.: 74083
Lebanan Capital: LL. 6,000,000,000

March 22, 2011

Ref,: LOSO78/01006 Hlae g clalF) sudous
o ;-._j,u JURALS
TR B
Mr. Nabil Ef-Jisr ( WEE_.;_,?:,%E(N 3 ?}w;‘ﬂ‘
President, CDR B SN T

Beirut — Lebanon

Dear Mr, El-lisr,

Subject: Breskwater at West Runway at Beirct RHIA

A visual inspection was carried out within the first quarter of this year by our coastal
engmesar of the hreakwater at Beirut RHIA. Pictures were taken during the site visit and
compared to other pictures taken at different earlier dates,

The Photographs taken in this inspection 2011 were compared to those taken In 2004
and late 2010. The breakwater is normal at long stretches, However, some stretches
show some Irregularities. Also sedimentation was observed around the Southern head
and into the channel between the breakwater and the runway.

An educated conclusion s not possibie at the available level of information. We find it
important to further Investigate the breakwater status especially because of the weather
changes observed in cur area and the world In general during the last decade. As such,
we suggest the following inspection program:

+« To carry out an underwater inspection for the breakwater slopes and foe
protection at both sides, including observation of any displacement, if any, of
armor units or toe rock into the seabed, any erosian around the toes and/or any
sliding of armor units. Underwater photographs shouid be taken at close
irntervals. i

* To carry out a topographic survey of the breakwater sections at intervals selected
at the same locations of the as-built sections available with the Airport Authority

+ To carry out a bathymetric survey in the close vicinity of the breakwater to
confirm any variabliity to the seabed.

The resuits of the above investigations will assist in fuantifying the level of irregularities
and the deviation from the as-bullt situation and will show if there is any scour at the toe
protection or armor units removed from the breakwater slope into the sea. Such results
will be used to make a reliable assessment of the situation and define the remedial
measures or maintenance program needed, if any.

Weather now improving, it is recommended to perform the indicated inspections as early
as possible and execute any remedial works that may prove necessary including the
needed clearing of sediments from the breakwater channel early within the upcoming
summer seasan,

Sincerely yours, 7
For/ Dar Al-Handasalr Consuftants
{Shair & Partners) s.a.l.

Riad Mnetmneh

R/ LOS07R/G LN
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shair and partners s.a.l P.O. Bux: 11-7158
Baira 1107 2230 C.H. Ne: 74083
Lehanon Capital: L.L. 6,000,000,000 .

' May 10, 2011 '
1L09078/01629 olasyig 10y riskos
Bwly e o

Mr. Nabil El-Jdisr
President, CDR
Beirut, Lebanon

Dear Mr, El-Jisr,

Subiject: Proposal for the Rehabilitation Works at West Runway and

Breakwater at Beirut Rafic Hariri International Airport {(BRHIA)

In reference to the above mentioned subject and to our letter Ref LO9078/01006 dated March
22, 2011, in which bar Al-Handasah has highlighted the observed irreguiarities along some
stretches of the breakwater and sedimentation at the Southern head and into the channel
between the breakwater and the runway, we are pleased to submit, for your kind
consideration, two (2) copies of our Proposal comprising the Scope of Works, the Work
Schedule and the Remuneration.

We look forward to be of continuous service to CDR and to yourselves. Meanwhile, please do
not hesitate to let us know if you require any further clarification.

Sincerely Yours;
For Dar Al-Handasah Consultants
{Shair & Partners) s.a.l.

Riad Mneimnéhr

Encl.

fm/1.02078-015/01629

vl ca ilLaenin
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Beirut Tel +561 (O}, 79000243

Verdun St. . Fax +9511(01 8609026, ~ -
dar al;handasah Dar Al-Handasah Bldg. ' beirut@dargroup.com - .
shairand partners s.a.l | RO. Box: 117159 CR. No.: 74083
! E:g:;;; 07 2239 Capital: L.E. 6,000,000,000

September 17, 2011
L09078/03162

Mr. Nabil El-Jisr
President, CDR
Beirut, Lebanon

Dear Mr, El-Jisr,

Subject: Breakwster at West Runway of Befrut Rafic Hariri International Airport
{RHIA) .

With refererice to our letter Ref, LO9078/01629 dated May 10, 2011 transmitted to CDR, in
which we have highlighted the existing conditions of the West Runway Breakwater at the
RHIA and the required urgent inspection and implementation of remedial works, we are in
receipt of & new set of photographs depicting possible detericration of the breakwater
armor protection and increased accretion of sand within the existing channe!.

In this context and In view of the risks of failures that may occur within the breakwater
especially that the winter season is approaching, we strongly recommend to perform the
indicated inspection and execute the associated remedial works, where necessary, as
mentioned in our said letter (copy attached for easy reference).

(Shair & Partners} s.a.l.

O L

Riad Mneimneh '@% Mﬁ/—lﬁ | _ .

Encl.

Sincerely Yours;. ‘ ! . =~
For  Dar Al-Handasah Consultants &_8\70‘33\ {~ )ug Qo\_s\ — )@ @
- - i -)

Fm/L09078/03162

wiwww.dargroup.com



