
 
 

P.O. Box 52025 
Phoenix, AZ 85072-2025 
(602) 236-5900 

Case 11-29 
 
DATE:  August 7, 2011 
 
TO:  MAG Specifications and Details Committee Members 
 
FROM:  Peter Kandaris, SRP Representative 
   
RE: Revisions to Section 701 – Rock, Gravel and Sand 
 
 
Purpose:  Update standard identified by Outside ROW WG 
 
Revisions: The purpose of the changes are to consolidate general aggregate material 

requirements within Section 701, move specific material requirements to 
appropriate material sections, remove archaic test methods or processes that are 
not longer practiced by the industry, and replace subjective material 
requirements with accepted test methods. 

 
Major changes are summarized below: 

 
(a) Describe coarse and fine aggregates using ASTM definitions and specifications. 

Unless a test is general to all aggregates, move material-specific test requirement to 
specific sections. Delete generic descriptions of materials that are vague and use 
ASTM definitions standard in the industry. 
 

(b) Change title to “Aggregate”. 
 

(c) Move LA abrasion test requirements to specific sections (see attached diagram). 
 
(d) Allow recycled materials upon approval of the Engineer. 
 
(e) Sand requirement for asphalt concrete (sand equivalent) is already in Section 710. 
 
(f) Move sand for concrete to Section 725 (see attached change to 725). 
 
(g) Move sand for CLSM to Section 728 (see attached change to 728). 
 
(h) Move sand for mortar & grout to Section 776 (see attached change to 776). 
 
(i) Deleted plaster since it is not referenced as a material in other MAG sections or 

details. The term “plaster” is incorrectly used in a number of details and one section. 
These will be changed to “mortar” in Case 11-01 (miscellaneous items) this year. 

 
(j) Delete quarry stone requirements. Section 701.4 primarily describes the Rock Drop 

Test, but the test is not done nor is it safe. Keep the specific gravity requirement, but 
change the minimum to 2.50 to be consistent with local materials and ADOT values.



(k) In addition to the changed sections already noted, other sections that refer to Section 
701 to be modified include (changes attached): 206, 220 (also part of Case 11-31), 
325 (also part of Case 11-22), 333, 603, 604, 605, 620, 714, 715 (also part of Case 
11-26), 716 (also part of Case 11-28) and 736. 

 
(l) References to ASTM or AASHTO standards have been made more uniform. 



SECTION 701 – REVISED 8-17-11 
 

AGGREGATE 
 

701.1 GENERAL: 
 
Coarse an d f ine ag gregates ar e d efined i n acco rdance A STM D -2487. Mat erial p roperty r equirements for s pecific uses ar e 
provided in applicable MAG sections. 
 
701.2 COARSE AGGREGATE: 
 
Rock and gravel shall be clean, hard, sound, durable, uniform in quality, and free of any detrimental quantity of soft, friable, 
thin elongated, or laminated pieces, disintegrated material, organic matter, oil, alkali, or other deleterious substance. Aggregate 
sources sh all in clude, b ut n ot b e li mited to  a lluvial d eposits, te rrace a ggregates, q uarry stone, o r o ther suitable sources 
including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall 
be made by size as noted herein. 
 
Apparent specific gravity shall be at least 2.6550, when tested in accordance with ASTM C-127. 
 
701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening. 
 
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening. 
 
701.2.3 Coarse Gravel: P articles o f r ock th at will p ass a  3 -inch U .S. s tandard s ieve, b ut ar e r etained o n a 3 /4-inch U .S. 
standard sieve. 
 
7.01.2.4  Fine Gravel: Particles of rock that will pass a 3/4-inch U.S. standard sieve, but are retained on a No. 4 U.S. standard 
sieve 
 
701.3 FINE AGGREGATE (SAND): 
 
Fine a ggregate ( sand) shall b e f ine g ranular material p roduced b y t he cr ushing o f rock o r g ravel o r n aturally p roduced b y 
disintegration of rock and shall be sufficiently free of organic material, mica, loam, clay, and other deleterious substances to be 
thoroughly suitable for the purpose for which it is intended. Fine aggregates particles shall pass a No. 4 U.S. standard sieve, but 
are retained on a No. 200 U.S. standard sieve.  
 
701.4 SAMPLING AND TESTING: 
 
Samplings and sieve analysis of aggregates shall be performed in accordance with ASTM D-75 and ASTM C-136.  



Coarse and fine aggregates are defined in accordance ASTM D-2487. Material property requirements for specific uses are 
provided in applicable MAG sections.Sampling moved

to new 701.4.
Testing methods such as ASTM C136 are included with specific MAG sections.
SE, LL & PI as part of existing Section 701.3 are moved with the material requirements to the appropriate sections. 

COARSE AGGREGATE:
Coarse aggregate

Aggregate sources shall include, but not be limited to alluvial deposits, terrace aggregates, quarry stone, or other suitable sources 
including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall be 
made by size as noted herein.

Apparent specific gravity shall be at least 2.65 2.50 when tested in accordance with ASTM C-127.

Delete: Requirements already in most MAG Sections. Add to 725.3 and 728.2. Grading type is dependent on material size and cannot be pre-defined
for all aggregates. It is up to the testing group to determine the appropriate grading.

Delete: Gradation requirements are non-standard or contradict specific sections. Use fractured face count (ARIZ 212) for specific materials to 
define angularity in specific sections. ASTM D448 is eliminated since specific gradation limits are defined by materials in specific sections. 
Grizzly bars are rarely checked. Source is now defined in 701.2. Gravel definition is subjective and does not include specific test requirements. 
Replace with the following definitions of various coarse aggregate types:

701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening.

701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening.

701.2.3 Coarse Gravel: Particles of rock that will pass a 3-inch U.S. standard sieve, but are retained on a 3/4-inch U.S. standard 
sieve.

7.01.2.4 Fine Gravel: Particles of rock that will pass a 3/4-inch U.S. standard sieve, but are retained on a No. 4 U.S. standard 
sieve.

FINE AGGREGATE (SAND):
Fine aggregate (sand)

Fine aggregates particles shall pass a No. 4 U.S. standard sieve, but are retained on a No. 200 U.S. standard sieve.

Already in Section 710

Mortar moved to Section 776

Plaster has been deleted as it is not used in other MAG sections or details. The term “plaster” is used in Details 421 & 422 and Section 625.3.1, but 
the product described is actually a mortar for sewer manholes. The word is also shown on Details 501-1 & 501.2 on the outside of headwalls, but no 
material spec is given. The material is “plastered” on, but it is really a mortar. Word changes to these details and the section will be included in 
Case 11-01 as miscellaneous changes.

Moved to Section 725

AGGREGATE:

Moved from 701.4.2

Case 11-29 (8/17/11 rev)



Moved to Section 725

Moved to Section 776

Moved to Section 728

Delete: The main test required for quarry stone, the Rock Drop Test, is obsolete and is probably dangerous. The remaining tests are worded as 
suggestions (no required compliance). Most of the introductory language is repeated from Section 701.2. Sufficient new language has been added 
to Section 701.2 to provide engineer overview. Specific gravity requirements moved to 701.2.

Moved to 701.2.      Note: Value reduced to 2.50 to better match local material properties. ADOT allows a minimum bulk specific gravity of 2.35, 
which is equivalent to a specific gravity of 2.45.  

701.4 SAMPLING:

Sampling of aggregates shall be performed in accordance with ASTM D-75. 

This requirement is used for testing riprap. Moved to 703.

Case 11-29 (8/17/11 rev)
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SECTION 725 – REVISED 8/17/11 
 

manufacturer. The type of cementitious material, and the weight contained in each sack shall be plainly marked 
thereon.  
 
Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and 
identification, and so as to be suitably protected against damage by contamination or moisture. Should any lot of 
bulk cementitious material be delivered to the site show evidence of contamination, the Engineer may require that 
such lot be removed from the site. 
 
725.2.1 Supplementary Cementitious Materials (Pozzolans):  Supplementary Cementitious Materials to be used 
in concrete or furnished under this specification shall conform to the appropriate ASTM requirements as follows: 
 
Fly ash or natural pozzolan  ASTM C-618 and C-311 
Silica Fume   ASTM C-1240 
 
Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved 
fly ash or natural pozzolan. Additional pozzolanic material in excess of the minimum Table 725-1 requirements may 
be incorporated into a concrete mix design to achieve enhanced performance, upon approval of the Engineer. 
 
The Contractor shall obtain and deliver to the Engineer a certification of compliance signed by the pozzolan supplier 
identifying the pozzolanic material and stating the pozzolan delivered to the batching site complies with the 
appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the contract bid 
price and no additional allowance will be made therefore. 
 
Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities 
for handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing 
the name and brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack 
plainly marked thereon. 
 
725.3 AGGREGATES:   
 
Coarse and fine aggregate shall conform to the applicable requirements of ASTM C-33.  
 
Coarse aggregate grading requirements shall conform to the appropriate rock size designation in the Grading 
Requirements for Coarse Aggregate,  Table 2.  Fine aggregate grading requirements shall conform to the Fine 
Aggregate Grading section. 
 
The average value of 3 successive sand equivalent samples shall not be less than 70 when tested in accordance with  
AASHTO T-176ASTM D-2419. No individual sample shall have a sand equivalent less than 65. 
 
The loss by abrasion in the Los Angeles Aabrasion Mmachine, determined as prescribed in ASTM C-131, , Grading 
A, shall not exceed 10 percent, by weight, after 100 revolutions nor 40 percent after 500 revolutions. 
 
Coarse aggregates, consisting of crushed rock or gravel or a combination thereof, and fine aggregate shall conform 
to the requirements prescribed in Section 701.3.3. Prior to the delivery of the aggregates and whenever required 
during concrete production, the Contractor shall make stockpiles available to the Engineer for testing. All required 
samples shall be furnished at the expense of the Contractor, and the cost of sampling and testing shall be at the 
expense of the Contracting Agency.  
 
725.4 WATER: 
 
The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C-1602, when tested 
by a qualified independent testing laboratory.  
 
725.5 ADMIXTURES AND ADDITIVES: 

(Note: transferred from Section 701.3.3 with modifications) 





SECTION 776 – REVISED 8/17/11 
 

TABLE 776-4 
GROUT FOR REINFORCED MASONRY PROPORTIONS BY VOLUME FOR FIELD BATCHING 

Type Portland 
Cement 

Fine 
Aggregate 

(ASTM C-404) 

Coarse 
Aggregate 

(ASTM C-404) 
Fine Grout 

Coarse Grout 
1 
1 

2 1/4 to 3 
2 1/2 

0 
1 to 2 

 
776.2 PORTLAND CEMENT: 
 
The cement used shall conform with Section 725. For volumetric proportioning an unopened sack of cement 
weighing 94 pounds shall be considered as having a 1 cubic foot volume. 
 
In proportioning the cement, it shall be measured loose, without shaking or compacting, in measuring devices of 
known capacity. 
 
776.3 AGGREGATE:   
 
The All aggregate used shall conform with Section 701. It shall be approved by the Engineer prior to being utilized 
on the job. Any change of course will require additional approval or this neglect will be considered as sufficient 
cause for rejection of work. 
 
Fine aggregate (sand) to be used in mortar shall be thoroughly and uniformly washed and shall be entirely free from 
oil and deleterious substances.  The size and grading of fine aggregate shall conform to the applicable requirements 
of ASTM C-144. 
 
Fine or coarse aggregate to be used in masonry grout shall be thoroughly and uniformly washed and shall be entirely 
free from oil and deleterious substances.  The size and grading of fine or coarse aggregate shall conform to the 
applicable requirements of ASTM C-404. 
 
The average value of sand equivalent determined on 3 successive samples shall not be less than 70 when tested in 
accordance with ASTM D-2419.. No individual sample shall have a sand equivalent less than 65. 
 
In proportioning the aggregate, it shall be measured damp, loose without shaking or compacting, in measuring 
devices of known capacity. 
 
776.4 MASONRY CEMENT: 
 
Masonry cement used shall conform to ASTM C-91 with the exception that the average compressive strength shall 
not be less than 2500 psi at 28 days. 
 
776.5 HYDRATED LIME: 
 
Hydrated lime used shall conform to ASTM C-207, Type S. 
 
776.6 WATER: 
 
The water used shall conform to section 725. 
 
776.7 ADMIXTURES: 
 
Admixtures, unless prescribed in the special provisions, will not be used without prior approval of the Engineer. 

(Note: Transferred from Sections 701.3.2 and 701.3.4 with modifications) 





SECTION 220 – REVISION 8-3-11 
 

220-1 
 

RIPRAP CONSTRUCTION 
 
220.1 DESCRIPTION: 
 
Riprap construction shall consist of furnishing and placing stone, with or without grout, and 
underlain with filter material of granular filter blankets or erosion control geosynthetic fabric. The 
depth and type of riprap shall be as shown on the plans or in the special provisions. 
 
220.2 MATERIALS 
 
Riprap shall conform to the requirements of Section 703.  
 
Erosion control geosynthetic fabric shall conform to the requirements of Table 796-3 in Section 
796. 
 
Waste or sacked concrete shall not be permitted for use as riprap. 
 
The Contractor, at no additional cost, shall provide mechanical equipment, a sorting site, and 
labor needed to assist in checking riprap gradation. 
 
Granular filter blankets shall consist of processed natural material conforming to the 
requirements of Section 7012.3, with the gradation and thicknesses as specified on the plans or 
in the special provisions. 
 
220.3 PREPARATION OF GROUND SURFACES 
 
The bed for placement of riprap shall be shaped and trimmed to provide even surfaces.  
 
220.4 PLACEMENT OF EROSION CONTROL GEOSYNTHETIC FABRIC: 
 
Fabric shall be placed at the locations shown on the project plans. The Contractor shall provide 
a surface free of obstructions, depressions, debris, and soft yielding surfaces prior to the 
placement of fabric. The fabric shall be loosely laid (not in a stretched condition), aligned and 
placed with no fold over wrinkles.  
 
The fabric shall be placed to provide a minimum 24-inch of overlap for each joint. On horizontal 
joints, the uphill fabric shall overlap the downhill fabric. On vertical joints, the upstream fabric 
shall overlap the downstream fabric.  
 
Bedding material shall be placed uniformly on the fabric to the depth specified on the plans and 
shall be free of mounds, dips, and windrows. Bedding material shall not be compacted. 
 
220.5 RIPRAP PLACEMENT: 
 

gtyus
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Superceded by Case 11-31 Riprap.



SECTION 220 – REVISION 8-3-11 
 

220-2 
 

Riprap shall be carefully placed on filter material consisting of a granular filter blanket or the 
bedding material on erosion control geosynthetic fabric. Placement shall not damage the 
underlying filter blanket or geosynthetic fabric. If the Engineer determines that the placement of 
stone has damaged or displaced the filter material to the extent that it cannot function as 
intended, the Contractor, at his expense, shall remove the placed riprap stone and properly 
correct the damage to, and/or the displacement of, the filter material. Such correction may 
include the removal of the filter material, re-grading the affected area, and subsequent 
replacement of the filter material and riprap stone as required by the Engineer. 
 
Riprap shall be placed in a manner which will produce a dense, reasonably well-graded mass 
without segregation and with a minimum amount of voids. The larger stone shall be evenly 
distributed through the riprap mass. The individual placement of larger riprap stones may be 
required to obtain a uniform distribution of stone size. The riprap placement shall be 
supplemented by such hand methods as are required to obtain a uniform finished surface.  
Allowable tolerance from the slope lines and grades shown for the finished riprap surfaces shall 
not exceed a distance equal to 1/3 of the nominal D50 size above or below the design surfaces. 
The final surface elevations shall be lower than any adjacent apron or pipe invert elevations and 
shall not obstruct the operation of adjacent structures. The flow line within riprap shall provide 
positive drainage with minimal ponding. Individual stones shall depress below the finished 
grades no lower than a distance equal to 1/2 of the nominal D50 size. Special care shall be 
exercised in placing riprap within 3 feet of structures to avoid damage to such structures. 
 
220.6 GROUTED RIPRAP: 
 
Place riprap as specified in Section 220.5, excluding the use of filter material, then grout and 
secure in place with portland cement mortar grout meeting the requirements of Table 220-1. 
Place grout to the depth as shown on the plan but in no case less than 70 percent of the depth 
of riprap. Consolidate grout into place with suitable spades, trowels or other approved means to 
provide a dense stone and mortar layer with all voids and interstices filled. After grout has been 
placed, the rocks shall be thoroughly brushed so that their top surfaces are exposed. If required, 
use water pressure to clean stone faces after the mortar has achieved sufficient strength. The 
outer rocks shall project 1/3 to 1/4 their diameter above the grouted surface. 
 

Table 220-1  Grout for RipRap 
Minimum 

Cementitious Maximum  Air 
Material (lbs) W/CM Ratio Slump (in) Content (%) 

850  0.60 9 +/- 2 0 % - 8 % 
 

 
The grout shall consist of 1 part cement and 3 parts by volume of aggregate. The portland 
cement cementitious materials shall meet the requirements be Type II as specified in of Section 
725.2.  Up to 25 percent by weight of the Table 220-1 minimum cementitious materials 
requirements may be an approved fly ash or natural pozzolan.  The aggregates shall meet the 
applicable requirements of ASTM C-33, #8 (3/8”) coarse aggregate grading and fine aggregate 



SECTION 220 – REVISION 8-3-11 
 

220-3 
 

(sand) grading. All Ready Mixed Grout volume calculations shall be based on "absolute volume" 
with the total volume per cubic yard equal to 27 cubic feet. Coarse aggregate volume shall be a 
maximum of 35% of the total aggregates volume.   shall be 2 parts sand and 1 part gravel 
passing a 3/8 inch square mesh screen. The quality of the sand and gravel shall be as specified 
in Section 701.  All mixing shall be in accordance with the applicable requirements of Section 
725.7. 
 
The amount of water slump shall be the minimum amount needed such as to permit gravity flow 
into the interstices with limited spading and brooming. The consistency of the grout shall be as 
approved by the Engineer. 
 
Except when hand mixing is permitted by the Engineer, grout shall be mixed in an approved 
machine mixer for not less than 1 1/2 minutes. Should hand mixing be permitted, the cement 
and aggregate shall be thoroughly mixed in a clean, tight mortar box until the mixture is of 
uniform color after which clean water shall be added in such quantity as to provide a grout of the 
required consistency. 
 
220.7 MEASUREMENT: 
 
The completed, in place riprap construction within the limits of the dimensions shown on the 
plans shall be measured.  Measurement will be in cubic yards rounded to the nearest cubic 
yard.  
 
No separate measurement will be made for erosion control geosynthetic fabric, bedding 
material, or grout. 
 
220.8 PAYMENT: 
 
Payment for riprap will be made for the accepted complete in-place riprap construction at the 
contract unit price. Riprap construction shall include excavation, ground surface preparation, 
erosion control geosynthetic fabric (if used for the project), bedding material, riprap stone, grout 
(if used for the project) and backfilling. 
 
Payment for riprap shall be full compensation for furnishing all material, labor and equipment for 
riprap construction. 
 



701.3



701.2
tested in accordance with ARIZ 212



728.2



725.3



725.3



Coarse and fine aggregates or approved mineral filler shall be per Section 701.



Coarse and fine aggregates or approved mineral filler shall be per Section 701.



coarse aggregate

when tested in accordance with ARIZ 212.
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