CONSTRUCTION SPECIFICATION

264.  GROUTED ROCK RIPRAP
 1.
SCOPE
The work shall consist of furnishing, transporting and placing rock and concrete grout for the construction of grouted rock riprap sections, including filter or bedding where specified, to the dimension lines and grades specified or as shown on the drawings.  

 2.
MATERIALS
Rock fragments shall be dense, sound, and free from cracks, seams, and other defects conducive to accelerated weathering.  The rock fragments shall be angular to subrounded in shape.  The least dimension of each individual rock fragment shall be not less than one-third the greatest dimension of the fragment.  Rock shall be excavated, selected, and handled as necessary to meet the grading requirements designated in Section 12 or as shown on the drawings.  When filter or bedding aggregate is specified, it shall be selected to meet the grading requirements designated in Section 12 or as shown on the drawings.

The rock shall have a bulk specific gravity not less than 2.5 and an absorption not more than 2 percent.  The rock shall be obtained from a source or sources selected by the Contractor.  The Contractor shall submit a statement to the Engineer regarding the test results for specific gravity and absorption.  The grading requirement shall be checked for compliance after the rock has been placed and before placement of grout.

Filter or bedding aggregates when required shall be conform to the gradation requirements in Section 12 or as shown on the drawings.  

Portland cement shall be Type II, free of lumps and partially set masses, and conforming to ASTM C 150.

Water used in mixing or curing concrete shall be clean and free from injurious amounts of oil, salt, acid, alkali, organic matter, or other deleterious substances.  

Curing Compound, shall be Type 1-D conforming to ASTM C 309.

 3.
SUBGRADE PREPARATION
The subgrade surfaces on which the riprap or bedding course is to be placed shall be cut or filled and graded to the lines and grades shown on the drawings.  When fill to subgrade lines is required, it shall consist of approved materials and shall conform to the requirements specified in Section 12.

Rock riprap, filter, or bedding shall not be placed until the subgrade preparation is completed and the subgrade surfaces have been inspected and approved by the Engineer.

 4.
FILTER LAYERS OR BEDDING

When the Contract specifies filter or bedding beneath the riprap, the material shall be spread uniformly on the prepared subgrade surfaces to the depth specified.  Compaction of the material will not be required, but the surface of such layers shall be finished free of mounds, dips, or windrows.

 5.
ROCK GRADATION AND MINIMUM GROUT PENETRATION
The rock gradation and the minimum penetration of the concrete grout shall be as selected from the Rock Class in the following table or as otherwise specified in Section 12.

ROCK CLASS


Rock Weight
1 Ton
1/2 Ton
1/4 Ton
Light
Facing
Cobble


(Percentage Larger Than)

 2 Ton
0 - 5

 1 Ton
50 - 100
0 - 5

1/2 Ton
--------
50-100
0 - 5

1/4 Ton
95 - 100
--------
50 – 100
0 - 5

200 Lbs.
-------
90-100
-------
50-100
0 - 5

75 Lbs.
-------
--------
90-100
-------
50 – 100
0-5

25 Lbs.
-------
-------- 
-------
90-100
90-100
95 - 100

Minimum Penetration of Grout (Inches)

24
18
14
10
8
6

 6.
PLACEMENT OF ROCK
The rock shall be placed on the surfaces and to the depths specified.  The riprap shall be constructed to the full course thickness in one operation in such a manner to prevent displacement of the underlying materials.  The rock may be equipment or hand placed as necessary to achieve the final finished surface and to prevent damage to the permanent works.

 7.
DESIGN OF THE GROUT MIX
The Contractor shall be responsible for proportioning the mix.  The mix shall be such to yield a compressive strength of 3,000 psi at 28 days.  

The grout shall consist of portland cement, fine and coarse aggregate, and water, unless otherwise specified.  The cement content shall be 5 bags per cubic yard unless otherwise specified.  The maximum nominal size of coarse aggregate shall be 3/4 inch.  

Prior to placement of grout, the Contractor shall furnish the Engineer a statement of the mix proportions.  After the mix has been approved, neither the source nor character of the aggregates nor the type or brand of cement will be changed without prior approval by the Engineer.  

When the ready-mixed grout is to be furnished, the Contractor shall furnish to the Engineer a copy of the delivery ticket for each batch delivered to the job site.  The ticket shall show the total weights in pounds of cement, water and fine and coarse aggregates, amount of air entraining agent, time of loading, and the revolution counter reading at the time of batching.  

 8.
AIR CONTENT AND CONSISTENCY
Air entrainment may be used and shall not exceed 6 percent at time of placement, and shall conform to the requirements of ASTM C 260.  

The consistency of the grout mixture shall be such as to meet the minimum grout penetration as shown for the Rock Class specified in Section 12.  Unless otherwise specified, the slump shall be not less 6-inches nor more than 9-inches.

 9.
PLACING GROUT
The rock riprap shall be flushed with water to remove the fines from the rock prior to the placing the grout.  The rock shall be kept moist just ahead of the actual placing but the grout shall not be placed in standing or flowing water.  Grout placed on inverts or other nearly level areas may be placed in one course.  On slopes, the grout shall be placed in lateral strips approximately ten (10) feet in width starting at the toe of the slope and progressing to the top.  The grout shall be delivered to the place of final deposit by any means that does not result in segregation by gravity.  The flow of grout shall be directed with spades or baffles to prevent it from flowing excessively along the same path and to assure that all intermittent spaces are filled.  Sufficient barring shall be done to loosen tight pockets of rock and otherwise aid the penetration of grout so that all voids shall be filled and the grout fully penetrates the rock blanket to the depth as specified.  The entire surface shall leave the upper 1/3 of the rocks exposed; the surface shall not result in a plastered appearance.  

10.
PROTECTION AND CURING
After completion of any strip or panel, no workman or other load shall be permitted on the grouted surface for a period of twenty-four (24) hours.  The grout shall be prevented from drying for a curing period of at least seven (7) days after it is placed.  Exposed surfaces shall be kept continuously moist for the entire period.  Moisture shall be maintained by sprinkling, flooding, or fog spraying, or by covering with continuously moistened canvas, cloth mats, straw, earth, or other approved material.

In lieu of water curing, the grout may be cured by spraying with an approved curing compound.  The curing compounds shall be applied in an approved manner as soon as practicable after the grout is placed.  All surfaces shall be kept moist until the compound is applied.

11.
MEASUREMENT AND PAYMENT
Method 1  For items of work for which specific unit prices are established in the contract, the volume of grouted rock riprap, including filter layers or bedding, will be measured from the specified thickness as shown on the drawings and the area on which acceptable placement has been made, and computed to the nearest 0.1 cubic yard.  Payment for grouted rock riprap will be made at the contract unit price.  Such payment will be considered full compensation for all labor, materials, equipment, tools, and all other items necessary and incidental to the completion of the grouted rock riprap and filter layers or bedding.

Method 2  For items of work, for which specific lump sum prices are established in the contract, no measurement of grouted rock riprap will be made.  Payment for grouted rock riprap will be made at the contract lump sum price.  Such payment will constitute full compensation for all materials, labor, equipment, tools, and other items necessary and incidental to the completion of the grouted rock riprap, filter layers, and bedding.  

All Methods  Compensation for any item of work described in the contract but not listed in the bid schedule will be included in the payment for the item of work to which it is made subsidiary.  Such items and the items to which they are made subsidiary are identified in Section 12.
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