CONSTRUCTION SPECIFICATION

61. LOOSE ROCK RIPRAP

1. SCOPE

The work shall consist of the foundation preparation, transportation, and placement of rock for the construction of loose rock riprap revetments, blankets, rock toes, crossings, and rock chutes, including filter layers, geotextile fabric, and bedding where specified.

2. MATERIALS

Rock for loose rock riprap shall be hard, durable, and of suitable quality to assure performance.  The rock fragments shall be angular to sub-angular in shape, except as noted in next paragraph, with the least dimension of the individual fragments not less than one-third the greatest dimension of the fragment.  The in-place rock riprap shall conform to the specified grading limits shown on the drawings.

Rock for equipment or cattle channel crossings, access roads, or similar structures shall be sub-angular to sub-rounded in shape to prevent damage to vehicles or injury to animals.

Filter materials, when required, shall be sand, gravel, or crushed stone or mixture thereof.  They shall be composed of clean, hard durable mineral particles free from organic matter, clay balls, soft particles, or other substances that would interfere with their free-draining properties.  The inplace filter material shall conform to the specified grading limits shown on the drawings.

Geotextile fabric, when required, shall be of adequate strength to resist puncture during stone installation.  Unless otherwise specified, the selected brand, grade and type of fabric shall be approved by the engineer prior to its purchase and delivery to the site.

Bedding material, when required, shall be hard, durable crushed stone, rock, or mixtures thereof.  It shall be of suitable quality to assure permanence and shall conform to the specified grading limits.

3. SUBGRADE PREPARATION

[bookmark: _GoBack]The sub-grade surfaces on which filter, bedding, geotextile fabric, or the riprap is to be placed shall be cut or filled and graded as shown on the drawings or as approved by the engineer.  When fill is required, it shall consist of approved materials and conform to the requirements of the specified class of fill in accordance with Construction Specification 23.



4. FILTER, BEDDING, AND GEOTEXTILE FABRIC

When the drawings specify filter layers or bedding beneath the riprap, the filter or bedding material shall be uniformly spread in layers on the prepared sub-grade surface to the depth specified.  Maximum layer thickness shall not exceed 12 inches.

Compaction of filter or bedding will not be required.

When geotextile fabric beneath the bedding is specified, the fabric material shall be neatly laid according to the manufacturer’s recommendation.

5. PLACEMENT

a. Equipment-Placed Riprap.  The rock shall be placed by equipment on the surfaces and to the depths shown on the drawings.  The rock shall be placed in a manner that will insure that large rocks are uniformly distributed and firmly in contact one to another with smaller rocks and spalls filling the voids between the larger rocks so as to insure the in-place riprap shall be a reasonably homogeneous mass.  The riprap shall be constructed to the full thickness in one operation and in such manner as to avoid serious displacement of the underlying materials.

Riprap shall be constructed in a manner to prevent damage to structures. Hand placing will be required to prevent damage to structures and to fill voids in the riprap.

b. Hand-Placed Riprap.  The rock shall be placed by hand on the surfaces and to the depths shown on the drawings.  Larger rocks shall be placed so they are firmly bedded and in contact one with the other.  Voids between the larger rocks shall be filled with smaller rocks and spalls.  Smaller rocks and spalls shall not be grouped as a substitute for larger rock.  Flat slab rock shall be laid on edge.
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