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NOTES

Engineering Fill (0/406.4mm):
The engineering fill (A-1-b with fines up to 25%) shall be well graded (coefficient of curvature between 1 and 3) and shall have a minimum 4 days soaked CBR of 35% at 95% proctor compaction. The
engineering fill shall be placed in compacted (at least 95%) layers of 45c¢m to 50cm thick each with respect to its maximum and nominal maximum aggregate sizes 406.4mm (up to 10%) and 304.8mm.

Engineering Fill (0/127mm):
The engineering fill (A-1-a with fines up to 15%) shall be well graded (coefficient of curvature between 1 and 3) and shall have a minimum 4 days soaked CBR of 45% at 95% proctor compaction. The
engineering fill shall be placed in compacted (at least 95%) layers of 25c¢m to 30cm thick each with respect to its maximum and nominal maximum aggregate sizes 127mm (up to 10%) and 101.6mm.

Aggregate Subbase Course (0/101.6mm):

The quarry runs aggregate subbase course (A-1-a with fines up to 10%) shall be well graded (coefficient of curvature between 1 and 3) and shall have a minimum 4 days soaked CBR of 60% at 96% proctor
compaction. The aggregate subbase course shall be placed in compacted (at least 96%) layers of 20cm to 25cm thick each with respect to its maximum and nominal maximum aggregate sizes 101.6mm (up to
10%) and 76.2mm, respectively.

Aggregate Base Course (0/76.2mm):

The quarry runs aggregate base course (A-1-a with fines up to 7%) shall be well graded (coefficient of curvature between 1 and 3) and shall have a minimum 4 days soaked CBR of 80% at 98% proctor
compaction. The aggregate base course shall be placed in compacted (at least 98%) layers of 15cm to 20cm thick each with respect to its maximum and nominal maximum aggregate sizes 76.2mm (up to 10%)
and 50.8mm, respectively.

The engineering fills (0/406.4mm and 0/127mm), subbase & base courses shall be tested as follows and approved by the Engineer (prior to start execution), the Contractor to provide the Engineer with
Material Submittals for Approval.

¢ Organic impurities,

e Clay Lumps and Friable Particles,

¢ Flakiness and Elongation Index,

e Liquid Limit (LL),

e Plasticity Index (PI),

e Sand Equivalent (ES %),

¢ Specific Gravity (Saturated Surface Dry) and Water Absorption,
e Proctor Density & Optimum Water Content,

¢ 4 days Soaked CBR at 95% (0/406.4mm and 0/127mm), 96% (0/101.6mm) and 98% (0/76.2mm) proctor compaction,
e LA (500 revolutions),

e Soundness, and

e Compressive Strength and/or PLI.

The engineering fills (0/406.4mm and 0/127mm), subbase & base courses shall also be tested for quality during the execution as directed by the Engineer.

The engineering fills (0/406.4mm and 0/127mm), subbase & base courses shall be compacted by using at least 12-ton-static class single-drum vibratory smooth roller, and shall be tested for Field Density after
compaction (layer by layer), all as directed by the Engineer, and the lab test results shall be submitted to the Engineer for his approval.

The subgrade soil / bearing stratum to a depth of 20cm shall be compacted (>=95%) to a dense and stable course, and shall be tested for Field Density after compaction, all as directed by the Engineer.
Accordingly, the subgrade soil / bearing stratum shall be tested for Gradation, Atterberg Limits, 4-days soaked CBR at 95% proctor compaction and Proctor Density (as directed by the Engineer) prior to start
compaction, and the lab test results shall be submitted to the Engineer for his approval.

If needed/where needed and/or as directed by the Engineer, the subgrade soil / bearing stratum (excavated ground level and/or natural ground level after removing the top soil and/or clearing and grabbing)
shall be removed and replaced with Engineering Fill and/or subbase & base course to a depth that will be determined by the Engineer.

Wearing course of asphalt-concrete (Maximum and Nominal Maximum Aggregate Sizes are 19.05Smm and 12.7mm, respectively).

e Bitumen Grade = 60-70,

e Marshall Stability at 60°C >= 950Kg and Flow: 2 - 3.5mm,

e Percent Air Voids (Pa) =3 - 5%,

e Percent Voids in the Mineral Aggregate (VMA) > 14,

e Percent of Voids Filled with Asphalt (VFA) =65 -75,

e Optimum Bitumen Content in Total Mix (Pb) =4.5 - 5.5%,

e Bulk Specific Gravity of Compacted Mix (Gmb) >= 2.3gr/cm3, and
e Mineral Filler to Bitumen Ratio = 0.8 - 1.2.

Binder course of asphalt-concrete (Maximum and Nominal Maximum Aggregate Sizes are 25.4mm and 19.05mm, respectively).

e Bitumen Grade = 60-70,

e Marshall Stability at 600C >= 800K g and Flow: 2 - 3.5mm,

e Percent Air Voids (Pa) =4 - 7%,

e Percent Voids in the Mineral Aggregate (VMA) > 13,

e Percent of Voids Filled with Asphalt (VFA) = 60 - 70,

e Optimum Bitumen Content in Total Mix (Pb) =4 - 5%,

e Bulk Specific Gravity of Compacted Mix (Gmb) >= 2.25¢gr/cm3, and
e Mineral Filler to Bitumen Ratio = 0.8 - 1.2.

Prime coating: Liquid asphalt MC-30, 1.2Kg/m2,
Tack coating: Liquid asphalt RC-70, 0.4Kg/m2,

Sand Bedding and Surrounding Material

Sand bedding and surrounding material (natural and/or crushed) shall be uniform and well graded with plasticity index of max 4%. Sand bedding and surrounding material shall be capable of being compacted
(min. 92% at optimum water content) to a dense and stable course. Sand bedding and surrounding material shall be placed in compacted layers of 10 to 20cm thick each.

Coefficients of uniformity (Cu):

D60/DI10=Cu>6

Curvature (Cc):

1 < (D302 /D60*D10) <3

Gradation:
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The sand bedding and surrounding material shall be tested for:

e (Gradation,

e Organic impurities,

e Clay Lumps and Friable Particles,

e Liquid Limit (LL),

e Plasticity Index (PI),

e Sand Equivalent (ES %),

e Specific Gravity (Saturated Surface Dry) and Water Absorption,

e Micro-Deval (or equivalent) Abrasion, and

e Proctor Density & Optimum Water Content.

Sand bedding and surrounding material (natural and/or crushed) shall be tested at quarry / source and approved by the
Engineer before being delivered to site (Material Submittal for Approval), to ensure its overall quality and quantity. Sampling
should be done in presence of the Engineer at quarry / source.

The sand bedding and surrounding material shall also be tested for quality during the execution as directed by the Engineer.

Grouted Rock Riprap

The grouted riprap shall be composed of dense (Specific Gravity >= 2.56 ton/m3), strong, sound and durable angular / broken
rock fragments with near cubical shape as possible (D50 = 203.2mm in diameter, flat rock fragments should not be used for
riprap). The largest rock fragment shall not exceed 1.5 times the D50, and, the least dimension shall not be less than one-third
of the largest rock fragment. The grouted rock riprap shall be placed without segregation and in as dense / interlocked state as
possible, the voids in rock riprap shall be filled with spalls (smaller rock fragments in size).

The grouted rock riprap shall be installed to its full thickness (45cm) in one operation with minimum penetration of grout
(25MPa-Cylinder@?28 days) 15cm.

In addition to weepholes, the U-shaped retaining walls shall be provided with back-subsurface-drainage-system consists of
Geocomposite Strip Drains (50cm wide each) at 2 meters horizontal spacing, Perforated (according to AASHTO M252-Class
1) HDPE Pipes (HDPE 80 - SDR 13.6 (PN10) - OD 180mm, black with 4 blue strips), Gravel Size Number 5 (according to
ASTM C33) and Geotextile PP-350gr/m2 (according to GRI - GT12), detailed drawings (including material submittals) shall
be provided by the Contractor for the approval of the Engineer.

The allowable bearing capacity for U-shaped RWs, Bridge Crossing and other reinforced concrete structures shall be validated
by the Contractor through geotechnical investigations (including Test Pits and Plate Load Tests, but not limited to) as directed
by the Engineer.

The reinforced concrete structures shall be provided with construction and expansion joints, detailed drawings (including
Backing Rod according to ASTM D5249, bituminous type joint filler/board and putty according to AASHTO M33/ASTM
D994) shall be provided by the Contractor for the approval of the Engineer.

Laboratory submittal for approval shall be done by the Contractor prior to Material Submittal for Approval.
The laboratory test results shall be up-to-date and shall refer to the Project, Client, Engineer and Contractor.

Quarry / Borrow Pit / Source shall be identified / indicated in all laboratory test results, and the samples shall be taken and
tested by the approved laboratory.

The Contractor is reminded that all legal issues pertaining to Quarry / Borrow Pit / Source are under his scope and
responsibility.

The Contractor confirms that Quarry / Borrow Pit / Source are capable and/or large enough to supply the required material (s)
at the rate and quantity necessary to complete the road works on time.

Any change of Quarry / Borrow Pit / Source will have to be approved by the Engineer, furthermore; the Engineer has the right
during the execution, to ask for a change of Quarry / Borrow Pit / Source in the event the quality / quantity is not in
compliance with the specifications / lab test results presented during the Material Submittal for Approval and project needs.
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