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	Use on projects as appropriate.


Section 705. - ROCK

705.01  Gabion and Revet Mattress Rock.  Add the following:

(d) Los Angeles abrasion, AASHTO T 96
50% max.

	Use this 705.02 subsection when using the old riprap specification:


705.02  Riprap Rock.  Delete lines (a), (b), (c), (d), and substitute the following:

(a) Apparent specific gravity, AASHTO T 85
2.40 min.

(b) Absorption, AASHTO T 85
4.0% max.

(c) Los Angeles abrasion, AASHTO T 96
50% max.

(d) Gradation for the class specified
Table 705-1

Table 705-1

Gradation Requirements for Riprap

	Class
	Percent of Rock

by Mass
	Mass

(kg)
	Approximate Cubic Dimension (1) (2)
(millimeters)

	1
	20
	10 to 25
	150 to 200

	
	30
	5 to 10
	125 to 150

	
	40
	0.5 to 5
	50 to 125

	
	10 (1)
	0 to 0.5
	0 to 50

	2
	20
	25 to 50
	200 to 250

	
	30
	10 to 25
	150 to 200

	
	40
	1 to 10
	75 to 150

	
	10 (1)
	0 to 1
	0 to 75

	3
	20
	100 to 150
	350 to 400

	
	30
	50 to 100
	250 to 350

	
	40
	5 to 50
	125 to 250

	
	10 (1)
	0 to 5
	0 to 125

	4
	20
	250 to 350
	450 to 500

	
	30
	100 to 250
	350 to 450

	
	40
	10 to 100
	150 to 350

	
	10 (1)
	0 to 10
	0 to 150

	5
	20
	700 to 1000
	650 to 700

	
	30
	350 to 700
	500 to 650

	
	40
	25 to 350
	200 to 500

	
	10 (1)
	0 to 25
	0 to 200

	6
	20
	850 to 1600
	700 to 850

	
	30
	500 to 850
	550 to 700

	
	40
	50 to 500
	250 to 550

	
	10 (1)
	0 to 50
	0 to 250

	7
	20
	4000 to 6500
	1150 to 1400

	
	30
	1500 to 4000
	800 to 1150

	
	40
	150 to 1500
	350 to 800

	
	10 (1)
	0 to 150
	0 to 350


(1) Furnish spalls and rock fragments graded to provide a stable dense mass.

(2) The volume of the rock with these cubic dimensions will have a mass approximately equal to the specified rock mass.

(3) Furnish rock with breadth and thickness at least one-third its length.

	Use this 705.02 subsection when using the new riprap specification.  Be sure to include Subsection 251.07 and the new plans sheets.


705.02 Riprap Rock.  Delete the text and substitute the following:

Furnish hard, durable, angular rock that is resistant to weathering and water action and free of organic or other unsuitable material.  Angular rock is characterized by sharp, clean edges at the intersections of relatively flat surfaces.  Furnish rock with width and thickness of individual rock at least one-third its length (dimension of longest axis).  Do not use shale, rock with shale seams, or other fissile or fissured rock that may break into smaller pieces in the process of handling and placing.  Conform to the following:

(a) Apparent specific gravity, AASHTO T 85
2.40 min.

(b) Absorption, AASHTO T 85
4.0% max.

(c) Sodium Sulfate Soundness Loss,
12% max.

AASHTO T 104

(d) Los Angeles abrasion, AASHTO T 96
50% max.

(e) Riprap class
Table 705-1

Table 705-1

Gradation Requirements for Riprap (1)
	Class
	Percent of Rock

Equal or Smaller by Count,

Dx
	Range of Intermediate Dimension,(2)
(millimeters)
	Range of Rock Mass,(3)
(kg)

	1
	100
	300
	65

	
	85
	200 – 240
	20 – 30

	
	50
	140 – 180
	7 – 12

	
	15
	90 – 130
	2 – 5

	2
	100
	460
	210

	
	85
	290 – 360
	60 – 100

	
	50
	220 – 270
	24 – 40

	
	15
	140 – 200
	6 – 20

	3
	100
	610
	500

	
	85
	390 – 470
	140 – 230

	
	50
	290 – 360
	55 – 95

	
	15
	190 – 270
	15 – 42

	4
	100
	760
	1000

	
	85
	500 – 580
	270 – 450

	
	50
	370 – 440
	110 – 190

	
	15
	240 – 330
	28 - 80

	5
	100
	910
	1720

	
	85
	600 – 700
	480 – 790

	
	50
	430 – 520
	185 – 330

	
	15
	280 – 390
	50 – 140

	6
	100
	1070
	2720

	
	85
	700 – 830
	750 – 1270

	
	50
	510 – 610
	290 – 520

	
	15
	330 – 470
	75 – 225

	7
	100
	1220
	4080

	
	85
	790 – 940
	1130 – 1860

	
	50
	580 – 710
	430 – 770

	
	15
	380 – 530
	120 – 340

	8
	100
	1520
	8000

	
	85
	990 – 1170
	2180 – 3630

	
	50
	740 – 890
	860 – 1500

	
	15
	480 – 660
	225 – 660

	9
	100
	1830
	13,800

	
	85
	1190 – 1420
	3760 – 6300

	
	50
	860 – 1070
	1500 – 2630

	
	15
	560 – 810
	390 – 1130

	10
	100
	2130
	21,900

	
	85
	1400 – 1650
	600 – 10,000

	
	50
	1020 – 1240
	2360 – 4170

	
	15
	660 – 940
	610 – 1810


(1) Include spalls and rock fragments to provide a stable dense mass.

(2) Intermediate dimension measured as the shortest straight-line distance from one side of the rock or rock particle to the other on the maximum projection plane (plane of rock or rock particle with the largest projected surface area).

(3) Mass based on a specific gravity of 2.65.

	Use Subsection 705.04 when rock embankments are required.  Also include Section 252.


705.04  Rock for Special Rock Embankment.  Delete the Subsection and substitute the following:
705.04  Rock for Special Rock Embankment.  Furnish angular stone that is hard, durable, and resistant to abrasion and weathering and that is free of weak cleavages that may cause the rock to disintegrate during handling and placing.  Do not furnish rock with rounded surfaces.
(a) Mechanically-placed embankments.  Furnish rock graded in a well-balanced range and conform to Table 705-2.
Table 705-2

Gradation for Mechanically-Placed Rock

	Percent of Rock

Fragments by Mass
	Mass

(kg)
	Equivalent Cubic Dimension

(millimeters)

	50
	Greater than 900
	Larger than 700

	50
	40 to 900
	250 to 700


(b) Hand-placed embankments.  Furnish rock graded in a well-balanced range and conform to Table 705-3.
Table 705-3

Gradation for Hand-Placed Rock

	Percent of Rock

Fragments by

Mass
	Mass

(kg)
	Equivalent

Cubic Dimension

(millimeters)

	75
	Greater than 75
	Larger than 300

	25
	40 to 75
	250 to 300


	Use Subsection 705.05 when rock embankments are required.  Also include Subsection 703.04 for reference to Tables 705-2 and 705-3.


705.05  Rock for Buttresses.  Delete the Subsection and substitute the following:
705.05  Rock for Buttresses.
(a) General.  Furnish angular stone that is hard, durable, free of organic and spoil material, and resistant to weathering and water action.  Do not furnish rock with rounded surfaces. Conform to the following:
(1) Rock breadth and thickness 
At least one-third of rock


length.
(2) Apparent specific gravity, AASHTO T 85
2.50 min.
(3) Absorption, AASHTO T 85
4.2% max.
(4) Coarse durability index, AASHTO T 210
52 min.
(b) Mechanically-placed buttresses.  In addition to (a) above, furnish rock graded in a well-balanced range and conform to Table 705-2.
(c) Hand-placed buttresses.  In addition to (a) above, furnish rock graded in a well-balanced range and conform to Table 705-3.

	Use Subsection 104.03((b) on all projects with Rockery construction.  Also include Subsections 104.03(b), 703.03(c), 714.01, AND Section 252.


705.07  Rock for Rockeries.  Add the following subsection:
(a) General.  Furnish hard, angular, and durable rock that consists of intact blocks without open fractures, foliation, or other planes of weakness. Do not furnish rock with rounded surfaces.  Conform to the following:
(1) Rock hardness
knife or scratched

with difficulty.
(2) Apparent specific gravity, AASHTO T 85
2.50 min.

(3) Absorption, AASHTO T 85
4.2% max.

(4) Los Angeles abrasion, AASHTO T 96
40% max.

(5) Coarse durability index, AASHTO T 210
50 min.

(6) Sodium sulfate soundness, AASHTO T 104
10% max.

(7) Freeze-thaw loss (12 cycles), AASHTO T 103
10% max.

(b) Sizes and shapes.  Furnish angular rocks that are generally cubical, tabular, or rectangular in shape.  Conform to the following:

(1) Rock length
See plans.
(2) Rock breadth and thickness
At least one-third of rock


length.
(3) Rock dimension
450 mm min.
(4) Cap rock mass
90 kg min.

(c) Color.  Submit at least three 300-millimeter long representative rock samples for approval by the CO.  Furnish rocks with a color indigenous to the area.  Furnish rocks free of machine-made scratches, mars, or other damage to the visible face.

