DAMIETTA PORT AUTHORITY

Tender No. 1/99/2000 for Construction Berth No. 13 Grain Extension                       4. Construction Method
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4.5
Shore Protection

4.5.1 General

In order to protect the natural slopes at the end of new basin between the Berth Extension and existing slope, Slope protection work will be made to the new shoreline.

The upper part of the natural slopes will be covered with rip-rap which consists of hard rocks with an abrasion factor less than twenty according to the Los Angeles test and a wet Micro-Deval less than twenty.  The specific gravity of the stones shall be more than 2.65.

4.5.2 Equipment

Description
Capacity
No
Remarks

Hydraulic Crane
20 ton
1


Backhoe
1.2 m3
1


Dump Truck
10 ton
1


· When quarry stones are moved into the site, some more dump trucks will be utilized temporarily.

4.5.3 Construction tolerances

· General implantation of the slope protection
: +/-5 m

· Thickness of the slope protection

: -0.00/+0.3 m

· Upper level of the slope protection

: -0.00/+0.20 m

4.5.4 Quarry stone Controls

At the beginning of the works, dropping tests will be performed on the work site on representative armor units (about 30 units)

· Armor unit size (weight, dimensions, size gradation)

· The real bulk density

· Cleanliness of materials (thin elements content < 0.2% in weight)

· Uniaxial compression strength on test-tubes bored into the quarry stone

· Cerchar toughness

· Los Angeles and wet Micro-Deval tests

· Measurement of the Ic continuity index (NFP 18-556)

4.5.5 Temporary Stock Area

Some area in front of the Berth No 13 extension, will be selected for a temporary stock area for the quarry stones.  The quarry stones that will be tested and sorted upon delivery are stored in this temporary stock area.

4.5.6 Method

1) Setting Out

As preparation to the work, the site will be surveyed with care and marking works will be performed to secure accurate work.  Marking works will be flag installation at the start and end of the slope protection and reference flags installation along the shoreline.

2) Earth work 

After the setting out work, the bottom of the protection will be graded and compacted to the design geometric contour.  This work will be done by backhoe.  During this work diver will help to check the line and level.

3) Placing

During the placing work, a helper on land will hook the stone with wire rope from crane with shackle in a safe way.  The diver in the sea will check the stone being placed by hydraulic crane and give signals to the crane operator.  If required, the backhoe will help the placing work.  The diver will perform a final check and direct the operator and helper to finish the final face in conformity to the specification.

The following figure shows the typical works for slope protection.  The stone will be transported by truck or trailer.  Backhoe and crane will load and unload the stones.
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