July 27,201 |
TO: Members of the MAG Standard Specifications and Details Committee
FROM: Troy Tobiasson, City of Goodyear, Chair

SUBJECT: MEETING NOTIFICATION AND TRANSMITTAL OF TENTATIVE AGENDA

Wednesday, August 3, 201 | at 1:30 p.m.

NOTE: CHANGE OF LOCATION.

Due to remodeling of the MAG second floor offices the meeting will be held at:
Arizona Rock Products Association (ARPA)

916 W Adams St, Ste |, Phoenix, AZ 85007

Parking is available on the street and in a parking garage across Adams Street.

A meeting of the MAG Specifications and Details Committee has been scheduled for the time and place
noted above. Members of the MAG Specifications and Details Committee may attend the meeting in
person. A videoconference and/or telephone conference call is not available at this site. If you have any
questions regarding the meeting, please contact Committee Chair Troy Tobiasson at 623-882-7979 or
Gordon Tyus, MAG staff at 602-254-6300.

In 1996, the Regional Council approved a simple majority quorum for all MAG advisory committees. If
the MAG Specifications and Details Committee does not meet the quorum requirement, no action can
be taken. Your attendance at the meeting is strongly encouraged.

Pursuant to Title Il of the Americans with Disabilities Act (ADA), MAG does not discriminate on the basis
of disability in admissions to or participation in its public meetings. Persons with a disability may request
areasonable accommodation, such as a sign language interpreter, by contacting Gordon Tyus at the MAG
office. Requests should be made as early as possible to allow time to arrange the accommodation.

It is requested (not required) that written comments on active cases be prepared in advance for
distribution at the meeting.



MAG Standard Specifications and Details Committee

TENTATIVE AGENDA
August 3, 2011
Call to Order and Introductions
Call to the Audience 2.

An opportunity is provided to the public to address the MAG
Specifications and Details Committee on items that are not
on the agenda that are within the jurisdiction of MAG, or
non-action agenda items that are on the agenda for
discussion or information only. Citizens will be requested not
to exceed a three minute time period for their comments.
A total of I5 minutes will be provided for the Call to the
Audience agenda item, unless the committee requests an
exception to this limit. Please note that those wishing to
comment on agenda items posted for action will be provided
the opportunity at the time the item is heard.

Approval of July 13, 201 1, Meeting Minutes

Review of 2010 and 201 | Cases

4.

Case 10-05:

Revise FOREWORD to clarify use of the MAG
Specifications and Details for Public Works
Construction document.

Case | 1-01: Miscellaneous Corrections

A. Correct typographical errors in Table 71 1-1.
B. Correct typographical error in Table 705-1.
C. Correct errors in Detail 212.

D. Other potential corrections cases.

Case | 1-02:
Add an Asphalt Pavement Safety Edge option to
Detail 201.

Case | 1-03:
Replace cadmium plated bolts referenced in

Section 610. | 3 with zinc plated bolts as described
in ASTM-B633.

Case | 1-04:

Replace reference to MAG Detail 190 in MAG
Section 301 with ASTM D4718. Delete MAG
190.

COMMITTEE ACTION REQUESTED

Information.

Review and approve minutes of the July 13, 201 |
meeting.

Information, discussion and possible action.
Sponsor: Peter Kandaris, SRP

Information and discussion.
Sponsors: Bob Herz, Maricopa County and
Peter Kandaris, SRP

Information and discussion.
Sponsor: Bob Herz, Maricopa County

Information and discussion.
Sponsor: Javier Setovich, Peoria

Information, discussion and possible action.
Sponsor: Peter Kandaris, SRP




MAG Standard Specifications and Details Committee - Tentative Agenda

July 13, 2011

9.

Case | 1-06:

Remove sections and details of the MAG
specifications that are no longer used or refer to
outdated technologies.

Case | 1-07:
Revise Section 327 Hot In-Place Recycling.

Case | 1-08:

Revise Section 71| Paving Asphalt to update
performance tables and reference AASHTO
standards.

Case | 1-09:
Preservative Seal for Asphalt Concrete —
Revise sections 334 and 7 18.

Case | 1-10:

Curb Ramp Modification for Radial Installations—
Create new detail 234. Revise details 235-1,
235-2 and 235-3.

Case | [-11:

Superseded ASTM Specifications:

A. Nuclear Density Testing of Soil.

B. ASTM Reference for Chain Link Fence

Case | [-13:
Replace Manhole Frame and Cover Details 423,
424 and 523 with new updated versions.

Case | I-14:
Update Fire Hydrant Detail 360, and Add Wet
Barrel Option and Details.

Case | [-15:
Modifications to Residential Speed Hump
Detail 210. See item 20.

Cases | [-16 through [1-19

Cases submitted by the Outside ROW Working
Group including: Steel Flexible Metal Guardrail,
Steel and Aluminum Handrails, Removal of
Exisiting Improvements and Detectable Warnings.

9.

Information and discussion.
Sponsor: Scott Zipprich, Buckeye

Information, discussion and possible action.
Sponsor: Jeff Benedict, AGC

Information, discussion and possible action.
Sponsor: Jeff Benedict, AGC

Information, discussion and possible action.
Sponsor: Jeff Benedict, AGC

Information and discussion.
Sponsor: Bob Herz, MCDOT

Information and discussion.
Sponsor: Peter Kandaris, SRP

Information, discussion and possible action.
Sponsor: Scott Zipprich, Buckeye

Information and discussion.
Sponsor: Scott Zipprich, Buckeye

Information and discussion.
Sponsor: Warren White, Chandler

Information and discussion.
Sponsor: Peter Kandaris, SRP




MAG Standard Specifications and Details Committee - Tentative Agenda

July 13, 2011

19.

20.

21,

22,

Case 11-20
Update specifications for water line construction
materials to meet federal low lead standards.

Case | 1-21
Add new Section 623: Special Bedding for
Mainline Storm Drain Pipe.

Cases | [-22 through |1-28
Cases submitted by the Asphalt Working Group.

Cases | [-29 through [ [-35
Cases submitted by the Materials Working Group.

General Discussion

23.

24.

25.

26.

Working Group Reports

A. Outside Right-of-Way Working Group
Report on 7/27/201 | meeting.

B. Asphalt Working Group
Summary of activities.

C. Materials Working Group
Summary of activities.

D. Water/Sewer Working Group
Report on 7/19/201 | meeting.

E. Concrete Working Group
Report on 7/20/201 | meeting

Staff Reports
Report on room location for September meeting.

MAG committee Chair and Vice Chair
procedures.

Open General Discussion
Members can report on any items of interest to
the committee.

Request for Future Agenda ltems

Topics or issues of interest that the Standard
Specifications and Details Committee would like to
have considered for discussion at a future meeting
will be requested.

Adjournment

19.

20.

21.

22.

23.

24.

25.

26.

Information and discussion.
Sponsor: Warren White, Chandler

Information and discussion.
Sponsor: Syd Anderson, Phoenix

Information and discussion.
Sponsor: Jeff Benedict, AGC

Information and discussion.

Sponsor: Brian Gallimore, AGC

Information and discussion.

A. Outside ROW Chair: Peter Kandaris, SRP
B. Asphalt Chair: Jeff Benedict, AGC

C. Materials Chair: Brian Gallamore, AGC

D. Water/Sewer Chair: Jim Badowich, Avondale

E. Concrete Chair: Jeff Hearne, ARPA

Information and discussion.

Information and discussion.

Information and discussion.




MEETING MINUTES FROM THE
MARICOPA ASSOCIATION OF GOVERNMENTS
STANDARD SPECIFICATIONS AND DETAILS COMMITTEE

July 13, 2011

Held at the Arizona Rock Products Association (ARPA) Office
916 W. Adams St. Phoenix, AZ 85007

AGENCY MEMBERS

Jim Badowich, Avondale
Scott Zipprich, Buckeye
Warren White, Chandler
* Dave Emon, El Mirage
Greg Crossman, Gilbert
Tom Kaczmarowski, Glendale
Troy Tobiasson, Goodyear, Chair
Bob Herz, MCDOT

ADVISORY MEMBERS

Jeff Benedict, AGC
Tony Braun, NUCA

*  Kwigs Bowen, NUCA
Brian Gallimore, AGC

MAG ADMINISTRATIVE STAFF

Gordon Tyus

* Members not attending or represented by proxy.

GUESTS/VISITORS

Arturo Chavarria, Hanson Pipe and Precast
Michael Neill, Infra-tect, LLC (NUCA)
Mo Rahman, ATC Associates (ARPA)
Jeff Raleigh, Blucor Contracting

Niranjan Vescio, Stronggo

Mike Samer, Mesa

Javier Setovich, Peoria

Syd Anderson, Phoenix (St. Trans.)
Jami Erickson, Phoenix (Water)
Marc Palichuk, Queen Creek
Rodney Ramos, Scottsdale

Jason Mahkovtz, Surprise

Tom Wilhite, Tempe, Vice Chair

Jeff Hearne, ARPA

Peter Kandaris, SRP (via video)
Paul R. Nebeker, Independent
Mike Smith, ARPA



1. Call to Order
Chairman Troy Tobiasson called the meeting to order at 1:46 p.m.

2. Call to the Audience

No members of the audience requested to address the committee.

3. Approval of Minutes

The members reviewed the June 1, 2011 meeting minutes. Warren White introduced a
motion to accept the minutes as written. Scott Zipprich seconded the motion. A voice vote of
all ayes and no nays was recorded.

Review of 2010 and 2011 Cases

4. Case 10-05 — Revise FOREWORD

Clarify use of the MAG Specifications and Details for Public Works document. Peter
Kandaris said the final version was included in the packet, which basically added three
paragraphs to the current Foreword. Mr. Tyus said there has not been a legal review. Mr.
Kandaris noted in the second paragraph that ‘climes’ is an appropriate word for multiple
climates. There were several comments on removing the references to private contractors, to
avoid confusion since the document is being for public works projects. Mr. Kandaris said he
could make the revisions and proposed to vote on the case at the August 3™ meeting.

5. Case 10-08 — Revise Section 717 Asphalt Rubber

Revise Section 717 ASPHALT-RUBBER to obtain a uniform specification. Bob Herz said
since the Asphalt Working Group was introducing more extensive changes to Section 717 in
a new case, he proposed to withdraw this case, and make sure Maricopa County’s concerns
were addressed in the new draft case. (Later introduced as Case 11-22.)

6. Case 11-01: Miscellaneous Corrections

a. Case 11-01A - Correct the formula in Table 711-1. No new comments provided.
b. Case 11-01B — Correct percentage in Table 705-1. No new comments provided.
c. Case 11-01C - Correct reference in Detail 12. No new comments provided.

d. No new corrections were submitted.

Mr. Tobiasson noted that new cases addressed these same sections, but that it would be a
good idea to make the corrections here, in case the other revisions are not approved this
year. Mr. Herz suggested waiting until September to vote on this case, so additional
corrections could be added if necessary.



7.

10.

11.

Case 11-02 — Safety Edge Detail

Add an Asphalt Pavement Safety Edge option to Detail 201. Bob Herz said this case is still
under review at the county, but additional changes are expected later.

Case 11-03 — Replace Cadmium Plated Bolts.

Replace cadmium plated bolts referenced in Section 610.13 with zinc plated bolts as
described in ASTM-B633. Javier Setovich was not in attendance but did provide a progress
report memo addressing issues of health effects, quality of materials, and effects on the
environment of cadmium bolts. The interim conclusion was the results did not currently
warrant changing the specification. Since this conclusion was in opposition to the initial case,
members discussed that even if replacing cadmium bolts was not necessary, it still may be a
good idea to provide additional options for zinc, nickel or stainless steel bolts as long as they
meet performance and corrosion requirements. Jami Erickson said Phoenix prefers stainless
steel. Paul Nebeker noted that when making repairs, you typically do not remove the bolts
anyway. Members agreed to continue research on developing a performance-based standard,
and to get input from the Water/Sewer Working Group.

Case 11-04 — Deletion of Detail 190, Rock Correction Procedure

Replace reference to MAG Detail 190 in MAG Section 301. Delete MAG Detail 190. Peter
Kandaris asked for comments on the case, and suggested to schedule it for a vote at the next
committee meeting.

Case 11-05 — Deletion of MAG Section 225, Watering

Move MAG Section 225, Water Requirements into MAG Section 104.1.3. Peter Kandaris said
no changes we made and called for a vote. Bob Herz moved and Scott Zipprich seconded a
motion to approve Case 11-05 as presented. The case passed: 10 yes, 0 no, 0 abstain and 5
not present.

Case 11-06 — Deletion of Out of Date MAG Standards

Remove sections and details that are no longer used or refer to outdated technologies. Scott
Zipprich said he had been requested by the Outside ROW Working Group to add Section 341
Terrazzo Sidewalks and Detail 204 Equipment Crossing to the list of deletions. Terrazzo
sidewalks are typically used outside the right-of-way, and could be added to that book in the
future. He asked if anyone was still using detail 204 since canal crossing done by the utilities
have their own details. Jeff Benedict asked if Section 323 Heater Remix was added, and Mr.
Zipprich confirmed that it was included. Mr. Zipprich concluded that he would update the
case to include the additional recommendations as well as the sample forms discussed at the
previous meeting.



12.

13.

14.

15.

16.

17.

18.

Case 11-07 — Revise Section 327: Hot In-Place Recycling

Update section 327 to current industry standards. Jeff Benedict said there were no changes
or comments since the last meeting and asked to vote on the case at the next meeting.

Case 11-08 — Revise Section 711: Paving Asphalt

Update performance tables, references to ASTM standards, and revise Section 711 to meet
current practices. Jeff Benedict said the revised specification adds two new binders to the
table — a softer grade and a harder grade. Table 711-2 was removed and replaced with
temperature limits. The section title also was changed to Asphalt Concrete. He suggested
voting on the case at the next meeting.

Case 11-09 — Update Preservative Seal for Asphalt Concrete

Revise Sections 334 and add new 718 to meet current industry materials and practice.
Revisions to these sections included adding “plastic seal,” “TRMSS” and conventional
emulsified asphalts. Petroleum hydrocarbon resins and petroleum resin emulsions were
removed because they are difficult to apply to pavements successfully — leading to bleeding
and surface texture loss. Mr. Benedict proposed voting on this case at the next meeting.

Case 11-10 — Curb Ramp Modification for Radial Installations

Add new detail 234 and modify existing ramp details to show curb modification. Bob Herz
said there had been no changes and planned to include updates for the next meeting.

Case 11-11 — ASTM Revisions

a. Case 11-11A — Nuclear Density Testing of Soil.

b. Case 11-11B - Chain Link Fence. Mr. Kandaris introduced an update to an ASTM
standard called out in section 772. ASTM A-569 has been replaced with ASTM
A1011-10. All other ASTM references were correct. It was suggested to keep this case
open until September in case additional ASTM corrections were found.

Case 11-12 — Modifications to Requlatory Requirements, MAG 107

Add references to Arizona native plant requirements and update references to state statutes.
Mr. Kandaris said the case needs time for additional progress and possibly a legal review. He
suggested the case be carried over to 2012.

Case 11-13 — Replace Current Manhole Frame and Cover Details

Replace Details 423, 424, 523-1 and 523-2 with new details of products that are currently
being manufactured. Scott Zipprich said there were no new revisions or comments. Members
discussed improvements to the detail drawings. Changes included making the dimension note
size consistent and adding the utility type text shown on the bottom half of each cover. Bob



Herz wanted to make sure that the covers are not smooth in the logo area, and this could be
clarified with a note. Typically rings are shown on 24” covers and “stipples” on the 30”
versions. Mr. Zipprich said he would work with Rita Chihanik of Deeter/Neenah, who
provided the draft details to make updates. He also proposed to schedule a vote on the case at
the next committee meeting.

2011 New Cases

19.

20.

21.

Case 11-14: Update Fire Hydrant Details

Update Detail 360-1, and add Wet Barrel Option (360-2) and Details (360-3). Scott Zipprich
said the details were still in a rough draft stage, but he hoped to reduce the number of
supplements by adding in most of the requirements and options used by different agencies.
The water/sewer group will continue to provide feedback as well. The concrete collar was
noted, and Jami Erickson said Phoenix uses concrete bases to keep the hydrants in place if
driven into and for erosion resistance. Restrained joints could be used instead of thrust blocks
as shown in note 7. Other comments included labeling the height to the pad, and allowing a
round pad option. Mr. Zipprich said he also expects to create a plan view that shows required
clearances, such as a three to seven foot working area. When asked about adding a hydrant
lock detail, he said no, it was not planned to be included, although agencies could add their
own detail if they wished.

Case 11-15: Modify Residential Speed Hump: Detail 210

Updated speed hump detail to be compliant with MUTCD marking requirements. Warren
White said the current MAG detail is not compliant, and provided a new case with the proper
markings on the speed hump. He also added a section view for 14’ wide road in addition to
the 12’ section. Scott Zipprich asked about cuts in speed humps. Tom Kaczmarowski of
Glendale said they include them at the request of their fire department. A table included in
the case outlined the differences between agency details. The speed of traffic based on the
size of the humps was also discussed. Bob Herz questioned whether the dimensions could be
read to the hundredths of an inch as shown in the section view, and suggested the dimensions
be checked for accuracy.

Case 11-16: Modify Section 415: Steel Flexible Metal Guardrail

Update Section 415 based on the Maricopa County Supplement. Delete Details 135-1
through 135-4. Peter Kandaris introduced this case based on recommendations of the Outside
ROW Working Group. He said the MAG guardrail standards are out-of-date and not
followed by MAG agencies. Some details may not be safe to use. The case modifies section
415 largely based on the county supplement, although he suggested it reference ADOT
guardrail details when available and delete the details currently in MAG.



22,

23.

24,

Case 11-17: Revise Section 520: Steel and Aluminum Handrails

Provide material requirements for aluminum handrails in subsection 520.2, change the title
of Detail 145to ““Steel Safety Rail” and update the welding references. Peter Kandaris
explained that the current title of Section 520 included aluminum handrails, but no
specifications were provided. The case adds them, and also clarifies that Detail 145 is for use
with steel safety rails only. He also said that the reference to the welding standard was out of
date, and would be revised to reference AASHTO/AWS Standard D1.5, Bridge Welding
Code.

Case 11-18: Update Section 350: Removal of Existing Improvements

Add language in Section 350.2 for utility removal, and payment requirements. Peter Kandaris
explained Section 350 needed to include more detailed information on removing utilities.
There is no guidance dealing with the backfill of voids left from removal. He also thought
that abandonment of utilities should not be permitted unless specified by the agency.
Additionally payment for removals should identify specific items to ensure the scope is
understood during the bid process. Mr. Kandaris asked for comments and proposed a
possible vote in September.

Case 11-19: Modify Section 340: Detectable Warnings

Update Detail 360-1, and add Wet Barrel Option (360-2) and Details (360-3). Peter
Kandaris introduced Niranjan Vescio, who participated in the Outside ROW meeting, to
present updated information on detectable warning specifications. He referred to the case
handouts and described the overall rationale, and major sections of the proposed detectable
warning specifications. Mr. Vescio said the new spec addresses the areas of color/contrast,
materials, strength & performance, and attachment methods. He described the case file that
included supporting arguments and a revised section 340.2.1. He noted that although the
current spec may meet legal requirements, it did not provide any detailed performance
specifications. Mr. Vescio said having high compression strength was necessary to avoid
damage and erosion — regular concrete strength is not sufficient. Tom Wilhite commented on
problems with the strength of brick pavers. Mr. Vescio said Nevada wrote a position paper
recommending 10,000 psi compression strength. He said the recommended strength in the
revised spec doesn’t exclude most of the detectable warning systems used by the agencies.
Jim Badowich also discussed problems with bricks being difficult to install, prone to
settlement and gaps. The Metro light rail system had problems with these blocks. Mr.
Badowich also asked whether other materials were allowed such as fiberglass. Mr. Vescio
noted that language stating, “All detectable warnings shall be approved by the local
jurisdictional agency prior to installation.” was included. Rod Ramos said cities often have a
qualified provider list of approved products. Tom Wilhite asked about the applicability on
retrofits such as bridges or crossings for multi-use paths. Members thought that for retrofit
and special applications, special plans would be needed. Mr. Herz said retrofits could be
done with metal pin replacements for the domes. Mr. Ramos said it typically was easier to
remove and replace rather than retrofit an existing ramp. Mr. Badowich agreed.



25.

26.

Case 11-20: Update MAG Specifications for Low-lead Brass Water Line Materials

Update MAG specifications (610, 630, 631, 754, 755) referencing brass and bronze water
line construction materials to meet new federal low lead standards. Warren White introduced
this case based on recommendations from Michael Hinrick of A.Y. McDonald. He noted that
the national standards were scheduled to take effect next year. Mr. Tyus said an overview of
the NSF/ANSI standards were provided in the addendum packet. Bob Herz asked where the
material being made in the USA or Canada is a requirement. Mr. White said he would review
and revise the case into a more standard format to clarify the suggested changes.

Case 11-21: Add new Section 623: Special Bedding for Mainline Storm Drain Pipe

Incorporate City of Phoenix supplement 623 into the MAG standards. Syd Anderson
introduced this case to incorporate the Phoenix supplement into MAG. Mr. Herz asked if it
used cement slurry. Jeff Hearne suggested that the specification reference Section 728 for %2
sack slurry. Jim Badowich asked if they had problems with floating pipe. Mr. Anderson said
they use an anchoring system using #4 rebar as pins. Mr. Tobiasson, concerned about cost,
asked why it should be used. Mr. Anderson said to help avoid problems with settlement
issues and difficulty in testing. Paul Nebeker said the thought this initially was done because
the original HDPE pipe had problems with low joint strength, but that newer HDPE pipe
does not have the degree of problems at the joints. Syd Anderson said they also had problems
with ABC breaking the pipe. Mr. Badowich agreed that it was a problem to get in and do
testing. Mr. Anderson welcomed additional comments.

Note: All of the following cases were introduced by the Asphalt and Materials Working
Groups during the July 13, 2011 meeting. There was limited discussion on each case other
than a brief introduction as they were passed out. A summary of each new case is provided
below. General discussion following the introduction of the cases included asking agencies
to review the cases, and prioritizing those which need to be completed this year, as well as
those with minor updates that could also likely be completed and voted on in 2011.

217.

28.

Case 11-22: Revise Sections 325 and 717: Asphalt Rubber Specifications

Separate material and construction methods and give guidance to rubber specification. Jeff
Benedict handed out the first in a series of new cases developed by the Asphalt and Materials
Working Groups. This case incorporates binder issues brought forward by MCDOT, and
updates the specifications to current standards. Revisions include: updated required
equipment and density procedures; compaction procedures clarified; updated rubber
materials along with physical properties.

Case 11-23: Revise Section 321: Asphalt Concrete Pavement

Address compaction issues and update Section 321. Jeff Benedict said revisions address
differences between mix design limits and production design limits, as well as language
corrections.



29.

30.

31.

32.

33.

34.

Case 11-24: Add new Section 337: Crack Sealing and Crack Filling

The purpose was to add an updated section with clear limits of its use and scope of crack
sealing. A summary received from Jeff Benedict stated: MAG did not have any
specifications for crack sealing. Crafco, a major vendor was consulted and helped write the
specification. The Asphalt Working Group and agency members reviewed the draft case.
This reflects a major change to the MAG specifications.

Case 11-25: Update Section 713: Emulsified Asphalt Materials

Update Section 713: Emulsified Asphalt Materials to include current products and
standards. Jeff Benedict said minor changes were made to reference the correct ASTM
requirements and revisions to tables. No major field changes were made, but this will allow
labs to complete their work according to MAG specifications.

Case 11-26: Revise Section 332 and 715: Slurry Seal Material and Application

Revise Section 332 and 715: Slurry Seal Material and Application to include current practice
and technologies. Mr. Benedict provided a summary of revisions: Moved job mix formula to
715 from 332 (in whole) cleaned up language and updated 715 to allow the use of the
polymer modified emulsion binders. This will be a major change to both sections, though
only the addition of the PMQSH is an addition. Tables are clearer and updated.

Case 11-27: Update Section 335: Hot Asphalt Rubber Seal

Update Section 335: Hot Asphalt Rubber Seal (Chip) to include current practice and
technologies including blending of rubber binder. Mr. Benedict provided a summary of
revisions including: revisions to binders, elimination of extender oils, and insertion of some
current practices of blending the rubber binder.

Case 11-28: Revise Section 716: Cover Material

Revise Section 716: Cover Material to include a better description of ““pre-coat” and
method. Update references as needed. Jeff Benedict said this case had minor revisions. A
better description of “pre-coat” and method was added. MAG sections were updated or
eliminated as the references needed.

Case 11-29: Revise Section 701. Rock, Gravel and Sand (renamed Aggregates)

Revise Section 701. Change title from Rock, Gravel and Sand to Aggregates. Move materials
to appropriate sections, and clarify types of aggregates. Update all references to Section
701. Brian Gallimore, chair of the Materials Working Group also introduced several new
cases based on recommendations of the group. The first was a major revision to Section 701.
The materials group thought it best to moved material to their respective corresponding



35.

36.

37.

38.

39.

40.

41.

sections. Other revisions included: clarify course aggregate, boulders and cobbles, and
remove quarry stone. In addition, a list of MAG specifications that reference Section 701
were handed out showing what references would need to be updated to the new version.

Case 11-30: Update Section 702: Base Material.

Update Section 702: Base Material. Revise for current standards. Brian Gallimore sponsored
this case from the Materials Working Group. The main revisions were to move all ABC
material to Section 310. It also removed AB order of preference. Other references to Section
702 would also need to be updated.

Case 11-31: Revise Section 703: Rip Rap.

Revise Section 703: Rip Rap. Indicate proper aggregate size and testing methods. The case
defined properties of the material and consolidated section references to rip rap.

Case 11-32: Modify Section 309: Lime Slurry Stabilization

Modify Section 309: Lime Slurry Stabilization to include the use of hydrated lime, add mix
criteria, testing procedures and payment. Brian Gallimore

Case 11-33: Revise Section 311: Soil Cement Base Course

Revise Section 311: Soil Cement Base Course. Clarify and update the construction methods
of cement treated subgrade. Brian Gallimore said the case allows for hydrated lime, and
changes the specifications to be more up to date. It will allow methods currently in use by the
county.

Case 11-34: Revise Section 312: Cement Treated Base

Revise Section 312: Cement Treated Base to add provisions for measuring moisture content
and update density testing procedures. Brian Gallimore discussed the moisture content and
method of mechanical distribution.

Case 11-35: Revise Section 310: Untreated Base Course

Revise Section 310: Untreated Base Course. Change title to clarify meaning, address
conflicting construction and evaluation process. Brian Gallimore said the Materials Working
Group had one more additional case that was undergoing final revisions, but that he wished
to introduce it as a case now so that it could be reviewed this year. Note: Later that week Mr.
Gallimore provided the draft case which included revisions to classify compaction guidelines
and update deficiency, corrective action and construction methods.

Potential Cases

Any additional cases could be added to a queue for work in 2012.



42. Working Group Reports
(Note: detailed written meeting notes were provided in the agenda and addendum packets.)

a.

Specifications and Details Outside the Right-of-Way Working Group

Peter Kandaris said the next meeting is scheduled for Wednesday July 27, at 1:30 p.m.
at the ARPA office. It would focus on summarizing the progress and beginning
prioritization.

Asphalt Working Group
Jeff Benedict said they had completed most of the revisions (that were provided as
new cases) except for RAP which they plan to work on next year.

Materials Working Group

Brian Gallimore said he would finish up revisions to Section 310, and then the group
would be done for the year. Next year they would like to look at RAP for ABC and
crushed concrete.

Water/Sewer Issues Working Group

Jim Badowich he would like to get more contractors to the meetings. In addition to the
fire hydrant details the group discussed valve box frames and covers. Thicker covers
and other types were discussed including plastic varieties Phoenix is considering. The
next meeting of the water/sewer working group is scheduled for July 19 at 1:30 in the
MAG Agave Room. (1* floor of the MAG building.)

Concrete Working Group (5/18/11)

Jeff Hearne said the new cases have superseded some of the sections the working
group was reviewing, so the group can provide comments to current cases. The next
concrete working group meeting is scheduled for July 20" at 1:30 p.m. at the ARPA
office.

43. Staff Reports

44,

45.

Mr. Tyus brought up the question of the next meeting location. Due to remodeling of the
MAG offices, members agreed to meet at ARPA again for the August 3, 2011 committee
meeting.

Open General Discussion

Warren White said information on ADA requirements was due to be released July 26™. He

said there was a seminar scheduled, and that Chandler would set up for it. Bob Herz said
MCDOT was also setting up a conference room to participate on August 9". Additional
information would be provided.

Adjournment:

Chairman Tobiasson adjourned the meeting at 4:09 p.m.



2011 PROPOSED REVISIONS TO MAG SPECIFICATIONS AND DETAILS Page 1 of 4
(Updated information can be found on the website: http://www.azmag.gov/Projects/Project.asp?CMSID=1055&CMSID2=1136
CASE DESCRIPTION PROPOSED | \jpmpgr | SUBMITTAL DATE | yopp paoTE VOTE
BY Last Revision
Case 10-05: Revise FOREWORD to clarify use of the . Javier . 0 Yes
10-05 MAG Specifications and Details for Public Works Peoria/ Setovich 03/03/2010 Scheduled for. 0 No
. SRP . 07/13/2011 08/03/2011 .
Construction document. Peter Kandaris 0| Abstain
10.03 o 05/05/2010 Withdrawn 0| es
Case 10-08: Re-write Section 717 ASPHALT-RUBBER. MCDOT Bob Herz 02/18/2011 07/13/2011 No )
0 | Abstain
. . ; 0 Yes
Case 10-12: New Section 361 — Shallow Depth Fiber 05/05/2010 Withdrawn
10-12 P 0
Optic Micro-Conduit Installation. Scottsdale Rod Ramos 02/02/2011 05/04/2011 0 No
Abstain
Case 11-01: Miscellaneous Corrections. 0y
es
11-01 A. Correct typographical errors in Table 711-1. MCDOT/ Bob Herz 01/05/2011 0 No
B. Correct typographical error in Table 705-1. SRP Peter Kandaris 04/06/2011 0 Abstain
C. Correct errors in Detail 212.
0 Yes
-02: 01/05/2011
11-02 Cas_e 11-02: Agd an Asphalt Pavement Safety Edge MCDOT Bob Herz 04/08/2011 0 No
option to Detail 201. 0 .
Abstain
11.03 Casg 11-03: Replgce gadmium plated bolts referen(_:ed in _ Javier 02/02/2011 0 Yes
- Section 610.13 with zinc plated bolts as described in Peoria : 0 No
Setovich 07/13/2011
ASTM-B633. 0 Apstain
11.04 Case 11—04_: Replace_reference to MAG Detail 190 in OROW WG/ _ 03/02/2011 Scheduled for: 8 Yes
MAG Section 301 with ASTM D4718. Delete MAG SRP Peter Kandaris 05/23/2011 08/03/2011 No )
Detail 190. 0 | Abstain
10
11.05 | Case 11-05: Move MAG Section 225 Water OROW WG/ [ oo 03/02/2011 Approved NS
Requirements into MAG Section 104.1.3. SRP 05/04/2011 07/13/2011 0 Apstain
Case 11-06: Remove sections and details of the MAG 0 Yes
03/02/2011
11-06 specifications that are no longer used or refer to outdated OROW WG/ Scott Zipprich 06/01/2011 0 No
. Buckeye .
technologies. 0 | Abstain
0
11-07 Case 11-07: Revisions to Section 327 - Hot In-Place AGC/ J6ff Benedict 05/04/2011 Scheduled for: 0 \l\:es
Recycling. Asphalt WG elt Benedic 05/13/2011 08/03/2011 0 Agsta'n
i
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CASE DESCRIPTION PROPOSED MEMBER SUBMITTAP PATE VOTE DATE VOTE
BY Last Revision
11.08 Case 11-08: Revise Section 711 Paving Asphalt to AGC/ _ 05/04/2011 Scheduled for: 8 Yes
update performance tables and reference AASHTO Asphalt WG Jeff Benedict 07/13/2011 08/03/2011 No _
standards. 0 | Abstain
0
11-09 Case 11-09: Preservative Seal for Asphalt Concrete — AGC/ 16ff Benedict 05/04/2011 Scheduled for: 0 \N(gs
Revise sections 334 and 718. Asphalt WG 07/13/2011 08/03/2011 0 Apstain
Case 11-10: Curb Ramp Modification for Radial 0 Yes
11-10 Installations — Create new Detail 234. MCDOT Bob Herz 05/04/2011 0 No
Revise details 235-1, 235-2 and 235-3. 0 Abstain
Case 11-11: Superseded ASTM Specifications: 05/04/2011 0 Yes
11-11 A. Nuclear Density Testing of Soil OROW WG/ | peter kandaris 0 No
. L SRP 07/13/2011 )
B. Section 772 Chain Link Fence 0 | Abstain
S . 0 Yes
Case 11-12: Modifications to Regulatory Requirements OROW WG/ . Carry forward
11-12 9 y Req ' 05/04/2011 0
MAG 107, SRP Peter Kandaris t0 2012 0 No _
Abstain
Case 11-13: Replace Manhole Frame and Cover Details Water/Sewer . 0 Yes
; . L Scheduled for:
11-13 423, 424 and 523 with new updated versions: 423-1, WG/ Scott Zipprich 06/01/2011 08/03/2011 0 No
423-2, 424-1, 424-2, 523-2 and 523-3. Buckeye 0 | Abstain
_ ) ) Water/Sewer 0 Yes
11-14 Case 11-14: Up_date Fire Hydrant De_tall 360-1, and add WG/ Scott Zipprich 07/13/2011 0 No
Wet Barrel Option (360-2) and Details (360-3). 0 .
Buckeye Abstain
Case 11-15: Modify Residential Speed Hump: Detail 0 Yes
11-15 ' P - Chandler | Warren White 07/13/2011 0 No
210. 0 .
Abstain
. : . . : 0 Yes
11-16 Case 11—_16. Modify Section 415: Steel Flexible Metal OROW WG/ Peter Kandaris 07/13/2011 0 No
Guardrail. SRP 0 .
Abstain
o ) _ ) 0 Yes
11-17 Case 11_-17. Revise Section 520: Steel and Aluminum OROW WG/ Peter Kandaris 07/13/2011 0 No
Handrails. SRP 0

Abstain
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BY Last Revision
. : . e 0 Yes
11-18 Case 11-18: Update Section 350: Removal of Existing OROW WG/ Peter Kandaris 07/13/2011 0 No
Improvements. SRP 0 .
Abstain
OROW WG/ | Peter Kandaris 0 Yes
11-19 Case 11-19: Modify Section 340: Detectable Warnings. : 07/13/2011 0 No
SRP w/ N. Vescio 0 .
Abstain
Case 11-20: Update MAG specifications for brass and 0 Yes
11-20 bronze water line construction materials to meet federal Chandler | Warren White 07/13/2011 0 No
low lead standards. 0 Abstain
. : . : : 0 Yes
11-21 Cas_e 1_1—21. Add new Sgctlon 623: Special Bedding for Phoenix Syd Anderson 07/13/2011 0 No
Mainline Storm Drain Pipe. 0 .
Abstain
Case 11-22: Revise Sections 325 and 717: Asphal AGC/ 0 ves
11-22 ase 11-2/7: i .eV|S.e ections an - ASp alt Jeff Benedict 07/13/2011 0 No
Rubber Specifications. Asphalt WG 0 .
Abstain
Case 11-23: Revise Section 321: Asphalt Concret AGC/ 0 ves
11-23 ase 11-Zo! Revise section . Aspnha oncrete Jeff Benedict 07/13/2011 0 No
Pavement Asphalt WG 0 .
Abstain
. : . : 0 Yes
11-24 Case 11_—2_4. Add new Section 337: Crack Sealing and AGC/ Jeff Benedict 07/13/2011 0 No
Crack Filling Asphalt WG 0 .
Abstain
Case 11-25: Update Section 713: Emulsified Asphalt AGC/ 0 ves
11-25 ase L1-£9. 1 pdate section > Emulsitie sphal Jeff Benedict 07/13/2011 0 No
Materials to include current products and standards. Asphalt WG 0 .
Abstain
Case 11-26: Revise Section 332 and 715: Slurry Seal AGC/ 0 Yes
11-26 Material and Application to include current practice and Jeff Benedict 07/13/2011 0 No
. Asphalt WG 0 .
technologies. Abstain
Case 11-27: Update Section 335: Hot Asphalt Rubber AGC/ 0 Yes
11-27 Seal (Chip) to include current practice and technologies | "\« | Jeff Benedict 07/13/2011 0 No
including blending of rubber binder. P 0 Abstain
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BY Last Revision
Case 11-28: Revise Section 716: Cover Material to AGC/ 0 Yes
11-28 include a better description of “pre-coat” and method. Asphaltwg | Jeff Benedict 07/13/2011 0 No
Update references as needed. P 0 Abstain
Case 11-29: Revise Section 701. Change title from Rock, o Yes
11-29 Gravel and Sand to Aggregates. Move materials to AGC/ Brian 07/13/2011 o No
appropriate sections, and clarify types of aggregates. Materials WG Gallimore o Abstain
Update all references to Section 701.
Case 11-30: Update Section 702: Base Material. Moved o Yes
11-30 all ABC material to Section 310. Removed AB order of AGC/ Brian 07/13/2011 o No
preference. Revise for current standards. Update all Materials WG Gallimore o Abstain
references to Section 702.
0
11-31 Case 11-31: Revise Section 703: Rip Rap. Indicate AGC/ Brian 07/13/2011 0 ;\T;S
proper aggregate size and testing methods. Materials WG Gallimore 0 Abstain
Case 11-32: Modify Section 309: Lime Slurry AGC/ Brian 0 Yes
11-32 Stabilization to include the use of hydrated lime, add mix | 0= “\ | o 07/13/2011 0 No
criteria, testing procedures and payment. 0| Abstain
Case 11-33: Revise Section 311: Soil Cement Base AGC/ Brian 0 Yes
11-33 Course. Clarify and update the construction methods of | |\ =2 5\ | 5 oiimore 07/13/2011 0 No
cement treated subgrade. 0 | Abstain
Case 11-34: Revise Section 312: Cement Treated Base to AGC/ Brian 0 Yes
11-34 add provisions for measuring moisture content and Materiale WG | Gallimore 07/13/2011 0 No
update density testing procedures. 0 Abstain
Case 11-35: Revise Section 310: Untreated Base Course. AGC/ Brian 0 Yes
11-35 Change title to clarify meaning, address conflicting Materials WG | Gallimore 07/13/2011 0 No
construction and evaluation process. 0 | Abstain
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FOREWORD

Publication of these Uniform Standard Specifications and Details for Public Works Construction fulfills the goal of
a group of agencies who joined forces in 1966 to produce such a set of documents. Subsequently, in the interest of
promoting county-wide acceptance and use of these standards and details, the Maricopa Association of Governments
accepted their sponsorship and the responsibility of keeping them current and viable.

These s pecifications an d d etails, r epresenting t he b est p rofessional t hinking o f r epresentatives o f's everal P ublic
Works Departments, reviewed and refined by members of the construction industry, were written to fulfill the need
for uniform rules governing public works construction performed for Maricopa County and the various cities and

public agencies_within M aricopa C ounty-in-the—ecounty=tfarther fulfills the need foradequate standards by the
smalercommunities-and-ageneies who could not afford to promulgate such standards for themselves._Agencies in

other r egions or c limes within t he state o f Arizona wishing t o ap ply t hese s pecifications may need t o make
adjustments for local conditions.

These uniform specifications and details are intended to aid in the construction industry in providing modern

materials and construction techniques, eliminate conflicts and confusion, lower construction costs and encourage
more competitive bidding by contractors for the benefit of public works construction in the right-of-way. Use

of t hese s tandards f or pr ojects ou tside of t he r ight-of-way s hould be r eviewed b y p rofessional en gineers a nd
architects and applied with care to insure relevance to the planned work.

Specifications and details contained herein should be incorporated into project plans and specifications after careful
review by the design engineer or architect of specific project needs. Not all specifications will apply to all projects
as these standards are developed to meet a variety of public works needs. Prepared plans and specifications should
clearly call out specific uniform specifications and details required for the project.

Uniform specifications and details are not a substitute for good engineering judgment. Unique conditions will arise
that are outside the scope of these standards. When this happens, professional engineers and architects are required
to use their judgment to amend these standards to best meet site-specific project needs in accordance with the rules
set forth by the State of Arizona and policy statements made by the Arizona State Board of Technical Registration.

The Uniform Standard Specifications and Details for Public Works Construction will be revised periodically and
reprinted to reflect a dvanced t hinking a nd t he ¢ hanging t echnology o f t he c onstruction i ndustry. To this end a
Specifications and D etails Committee has been e stablished as a permanent organization to continually study and
recommend ch anges t o t he Specifications and D etails. I nterested p arties may ad dress s uggested ch anges a nd
questions to:

Standard Specifications & Details Committee
c/o Maricopa Association of Governments
302 North First Avenue, Suite 300
Phoenix, Arizona, 85003.

These suggestions will be reviewed by the committee and appropriate segments of the industry and cumulative
annual revisions will be published the first of each year. A copy of this publication is available for review on the
internet at the website listed below. Please follow the links to the publications page and look for Uniform Standard
Soecifications for Public Works Construction and/or Uniform Standard Details for Public Works Construction
Within Public Rights of Way:

WWW.mag.maricopa.gov


gtyus
Sticky Note
Removed Reference to "private" contractors.
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| While in the interest of regional uniformity, it is hoped that all using agencies will adopt these standards with as few
changes as possible, it is recognized that because of charter requirements and for other reasons, some agencies will
find it necessary to modify or supplement certain requirements. In the interest of reducing a proliferation of agency
specific modifications, it is strongly recommended that the agency representatives to MAG bring their modifications
for consideration by the committee for inclusion into these standards.
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MEMORANDUM

Date: Jan 5, 2011
To: MAG Specifications and Details Committee
From: Robert Herz, MCDOT Representative

Subject: Proposed addition to Standard Detail 201 — Pavement Case 11-02
Section at Termination

PURPOSE: Add an Asphalt Pavement Safety Edge option to Detail 201

REVISION: Add Asphalt Pavement Safety Edge Detail.

EDGE ROADWAY PAVEMENT ———=f

AC, PAVEMENT-

AGGREGATE BASE

14" UNPAVED SHOULDER

SUBGRADE

D - DEPTH OF A.C. PAVEMENT
PLUS AGGREGATE BASE, MINIMUM
DEPTH - 8"

2901 West Durango Street  Phoenix, Arizona 85009  Phone: 602-506-4760 Fax: 602-506-5969



Case 11-02
Rev 4/6/2011

Add the following to Section 321:

321.8.8 Safety Edge: Prior to commencing paving operations that require construction
of a safety edge, the Contractor shall submit for the Engineer’s approval construction
procedures to be used for placement and compaction of the safety edge.

The finished safety edge slope shall be planar and form a 30° £ 5° angle with the
horizontal plane. Due to the required final edge slope of the safety edge, compaction
as required by sections 321.8.4 and 321.10 may not be attainable. When the approved
procedures for placement and compaction of the safety edge are followed, the safety
edge compaction shall be considered acceptable.

When the depth of the safety edge extends two inches or more below the bottom of the
asphalt pavement base course, the portion below the base course shall be placed and
compacted as a separate construction operation. The remaining portions of the safety
edge shall be constructed as part of each successive asphalt lift (base, intermediate,
and finishing courses). Construction of the base course may immediately follow
compaction of the lower portion of the safety edge.

When the depth of the safety edge extends less than two inches below the bottom of
the asphalt pavement base course, the portion below the base course may be placed
and compacted with the base course in a single operation. The remaining portions of
the safety edge shall be constructed as part of each successive asphalt lift (intermediate
and finishing courses).



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

Case 11-04
DATE: May 23, 2011
TO: MAG Specifications and Details Committee Members
FROM: Peter Kandaris, SRP Representative
Outside of Right-of-Way Working Group
RE: Rock Correction Procedure — Revised for Comments
Purpose: MAG Detail 190, “Rock Correction Procedure for Maximum Density

Determination,” is not a construction detail, but a design guide for use by quality
control technicians. The procedure does not belong in a construction
specification. MAG 190 is referenced only in MAG Section 301 and can be
replaced by the standard Arizona rock correction method, ARIZ 227c.
Revisions:
= Replace reference to MAG Detail 190 in MAG Section 301 with ARIZ 227c.
= Replace reference to ASTM D2922 & 3017 in MAG Section 301 with ASTM
D6938 (superseded in 2007).
= Delete MAG 190.
= Include the following in Section 101, “Abbreviations and Definitions”
101.1 ABBREVIATIONS:
ARIZ Arizona Department of Transportation test method

101.2 DEFINITIONS AND TERMS:

Arizona Test Method: Arizona Department of Transportation Materials Testing
Manual test method.
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SECTION 301
SUBGRADE PREPARATION
301.1 DESCRIPTION:

This section shall govern the preparation of natural, or excavated areas prior to the placement of sub-base
material, pavement, curbs and gutters, driveways, sidewalks or other structures. It shall include stripping
and disposal of all unsuitable material including existing pavement and obstructions such as stumps,
roots, rocks, etc., from the area to be paved.

301.2 PREPARATION OF SUBGRADE:

With the exception of areas where compacted fills have been constructed as specified in Section 211, in
the areas where new construction is required, the moisture content shall be brought to that required for
compaction by the addition of water, by the addition and blending of dry, suitable material or by the
drying of existing material. The material shall then be compacted to the specified relative density. If
pumping subgrade should become evident at any time prior to paving, the Engineer may require proof
rolling with a pneumatic-tire roller or other approved equipment in order to identify the limits of the
unacceptable area. The proof rolling will be performed at no additional cost to the Contracting Agency.

Subgrade preparation shall also include preparing the subgrade to the required line and grade for paved or
unpaved shoulders, tapers, turnouts, and driveways, and at all other project locations where aggregate
base and/or select material courses are used in accordance with the Project Plans.

301.2.1 The Contractor may use removed existing asphalt concrete and other existing bituminous
roadway surfacing materials originating on the project site, as embankment fill. All materials used shall
be thoroughly crushed to sizes not exceeding four inches, or as approved by the Engineer. These
asphalt/bituminous materials shall be placed not less than two feet below finished subgrade elevation.

Project earthwork quantities when included as separate contract pay items will include removed
asphalt/bituminous material volumes, unless otherwise specified in the Special Provisions.

All unsuitable material and all excess material shall be disposed of in accordance with the requirements of
Sections 205.2 and 205.6, respectively. When additional material is required for fill, it shall conform to
Section 210.

301.3 RELATIVE COMPACTION:

The subgrade shall be scarified and loosened to a depth of 6 inches. Rock 6-inches or greater in size that
becomes exposed due to scarification shall be removed from the scarified subgrade. When fill material is
required, a layer of approximately 3 inches may be spread and compacted with the subgrade material to
provide a better bond. The subgrade cut and fill areas shall be constructed to achieve a uniform soil
structure having the following minimum compaction, measured as a percentage of maximum dry density
when tested in accordance with AASHTO T-99, Method A, and T-191 or ASTM-B-2922-and-B-3017
ASTM D-6938 with the percent of density adjusted in accordance with the rock correction procedures for
maximum density determination, Standard-Detatl-190ARIZ 227c 2 to compensate for the rock content
larger than that which will pass a No. 4 sieve. Unless otherwise noted in the project plans or project

| ) Arizona Department of Transportation test method
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specifications, compaction shall be performed within 2 percentage points of the optimum moisture
content.

(A) Below pavement, curb & gutter, attached sidewalk, roadway shoulders,
and other areas within right-of-way subject to vehicular traffic 95 percent

(B) Below detached sidewalk not subject to vehicular traffic 85 percent
301.4 SUBGRADE TOLERANCES:

Subgrade upon which pavement, sidewalk, curb and gutter, driveways, or other structures are to be
directly placed shall not vary more than 1/4 inch from the specified grade and cross-section. Subgrade
upon which sub-base or base material is to be placed shall not vary more than 3/4 inch from the specified
grade and cross-section. Variations within the above specified tolerances shall be compensating so that
the average grade and cross-section specified are met.

301.5 GRADING OF AREAS NOT TO BE PAVED:

Areas where grade only is called for on the plan shall be graded to meet the tolerances for the subgrade
where subbase or base material is to be placed. The surface shall be constructed to a straight grade from
the finished pavement elevations shown on the plans to the elevation of the existing ground at the
extremities of the area to be graded.

301.6 PROTECTION OF EXISTING FACILITIES:

The Contractor shall exercise extreme caution to prevent debris from falling into manholes or other
structures. In the event that debris should fall into a structure it shall immediately be removed.

301.7 MEASUREMENT:

Measurement for Subgrade Preparation will be by the square yard. The area to be measured will be the
total accepted area of new asphalt or Portland cement pavement, including paved shoulders, tapers, and
turnouts, and unpaved roadway shoulders. Measurement will also include driveways that are paved or are
surfaced with aggregate base or select materials. The area under concrete curb and gutter, sidewalk,
concrete driveway entrances, and concrete alley entrances will not be included in this pay item.

Project earthwork quantities for Roadway Excavation, Borrow Excavation, and Fill Construction shall not
be separately measured when they are not listed as separate line items on the fee proposal form. In such
case, unless otherwise specified, payment for said earthwork items shall be included in the unit price for
Subgrade Preparation.

301.8 PAYMENT:

Payment for Subgrade Preparation will be made only when it is performed for street or roadway paving
projects.

Payment shall be compensation in full for stripping, scarifying, grading, excavating, hauling, filling,
compacting, and disposing of excess or unsuitable materials, together with all costs incidental thereto.



Date: July 15, 2011

To: MAG Specification and Detail Committee members
From: Jeff Benedict

RE: case 11-07 section 327 “Hot in Place Recycling”

Purpose: To update this section with clear limits of its use and scope.
The depth of use is now clear and understandable. Typos have been corrected.

This reflects minor changes to the current MAG section.



SECTION 327

HOT IN-PLACE RECYCLING
327.1 DESCRIPTION

This work shall consist of rehabilitating the surface layer of existing asphalt concrete pavement. Rehabilitation shall be
accomplished with specially designed equipment in a simultaneous multistep process of heating, scarifying, applying an
asphalt recycling agent and thoroughly remixing and reshaping the old asphalt concrete surface to an average depth of
17, and then placing an overlay of ne w hot mix asphalt c oncrete in compliance with the lines, grades, thickness and
typical c ross se ctions shown on the plans (typically 1 ”to 2”). NOTE: This work shall be performed with a single
machine that heats, scarifies, recycles and spreads new asphalt concrete hot mix, all in one continuous pass. Additional
preheaters may be utilized to achieve specified depth and temperature.

327.2 MATERIALS:

Asphalt Recycling Agentused to restore t he e xisting pa vement s hall be a pproved by the E ngineer prior to use. A
manufacturer's certification shall be submitted for each load of recycling agent delivered to the project.

Hot Mix Asphalt Concrete (HMAC) shall meet the requirements of section 710 or section 717.
327.3 EQUIPMENT

The Contractor shall specify, in the bid proposal, the type of equipment intended for use. The equipment shall be on the
project in operating condition a minimum of 2 days be fore be ginning operations to allow evaluation by the Engineer.
The Engineer reserves the right to reject equipment deemed not suitable for the intended purpose, at no additional cost to
the Agency.

The recycling equipment shall meet the following minimum requirements:

Repaver: T he e quipment for this work shall be a s elf-contained, s elf-propelled, au tomated u nit cap able o f h eating,
scarifying (or milling), mixing, redistributing and leveling the existing asphalt concrete pavement to the specified depth,
all in a single pass.

It shall have a means o f automatically ap plying an as phalt recycling a gent at a u niform rate as shown on the plans,
special provisions, or as requested by the Engineer. It shall be capable of applying a new HMAC layer over the hot,
partially compacted recycled mixture.

Heating Unit: This unit shall be hooded to prevent damage to adjacent property, including trees and shrubs. It shall be
capable o f heating the pavement surface to a t emperature high enough (375° - 400° F.) to allow scarification to the
required depth without breaking aggregate particles or charring the pavement surface.

Scarifying or Milling Units: The scarifiers or rotary millers shall be able to penetrate the pavement surface to a d epth
shown, up to a maximum of one inch in one pass. Scarifiers or millers shall be equipped with separate, automatic height
adjustments which allow clearance over manholes and other obstructions.

Recycling Agent Applicator: This system shall automatically add recycling agent to the scarified material at a uniform
rate as shown on the plans, special provisions or as requested by the Engineer. The application rate shall be synchronized
with the machine's forward speed to maintain a tolerance, within 5% of the specified rate.

Conveying S ystem: S hall c onsist o fa receiving ho pper and c onveying s ystem t o ¢ ollect and transport ne w hot mix
asphalt concrete material to the finishing unit.

Recycling Unit: A system that mixes, distributes and levels the scarified material over the width processed to produce a
uniform cross-section of recycled material.



Finishing Unit: T his unit shall have automatic screed controls to produce a surface conforming to that shown on the
plans. The unit shall be capable of producing a uniform slope, grade and texture.

327.4 CONSTRUCTION METHODS:

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious substances present in sufficient
quantity to interfere with the work to be performed.

The h eating s hall b e s ufficient to s often t he p avement to the e xtent that it c an b e s carified or milled to the d epth
specified. Due to the varying properties of the existing asphalt pavement, depth of the scarification material may be
varied, if requested by the Engineer. Heating shall be done in a manner that will assure uniform softening and will not
char the asphalt.

The Contractor shall be responsible for protecting the area adjacent to the work from heat damage. If damage occurs, the
Contractor shall replace all damaged areas, landscape, curb, parked vehicles, etc. at no cost to the Agency.

To provide a welded longitudinal joint, the standing edge of the adjoining asphalt pavement shall be fully heated to a
width at least 2 inches beyond the width to be scarified and recycled.

Immediately following heating, the pavement surface shall be scarified (or milled) to the specified depth. The scarified
material shall have a temperature between 225° F. and 265° F. unless otherwise requested by the Engineer. The material
shall be leveled, mixed and treated with a recycling agent. The application rate shall be as shown on the plans, special
provisions or as requested by the Engineer. Application rate for the recycling agent may be adjusted as necessary to
maintain a uniform mixture.

The reclaimed material shall be gathered by a leveling d evice and spread to a uniform d epth o ver the width b eing
processed. A fteritis placed and while it still has a residual te mperature of at least 1 90° F., a layer of new HMAC
conforming to the job mix formula shall be placed over it. The application rate of new material shall be sufficient to
provide the required pavement thickness.

Construction, compaction and smoothness of the surface shall be in accordance with Section 321 except as modified in
this section

327.5 WEATHER CONDITIONS:

This work shall not be done when it is raining or if there is a threat of rain. The ambient temperature shall be at least 50°
F. and rising and the application shall cease when the temperature reaches 55° F. and falling.

327.6 AIR QUALITY:

The equipment and process shall meet all Arizona Department of Environmental Quality (ADEQ) and County air quality
regulations and the Contractor shall have the appropriate ADEQ air quality control permit prior to the issuance of the
notice to proceed.

327.7 MEASUREMENT:

Pavement Recycling will be measured by the square yard completed and accepted. Recycling Agent will measure by the
gallon of actual material used in place. Hot Mix Asphalt Concrete (HMAC) will be measured by the ton in place.

327.8 PAYMENT:

The accepted quantities of pavement recycling will be paid at the contract unit price per square yard. Payment shall
include cleaning the existing pavement surface and heating, scarifying, redistributing, leveling and compacting HMAC
pavement. Asphalt Recycling Agent will be paid for by the gallon used in place. Hot Mix Asphalt concrete (HMAC) will
be paid for by the ton in place.



Date: July 15, 2011

To: MAG Specification and Detail Committee members
From: Jeff Benedict

RE: case 11-08 section 711 “Paving Asphalt

Purpose: To bring section into compliance with ASTM and AASHTO current
specifications into this section.

Revisions: Two binders were added to the table, one heavier (PG76-16) and one softer,
(PG 58-22) minor revisions to test procedures due to typos not caught in the original or
current specification. The PAV test temperatures are clear and not open to
interpretation.

Minor revisions. The title is changed to conform to current practices.



SECTION 711

PAVING ASPHALT
711.1 GENERAL:

The asphalt shall be produced from crude asphalt petroleum or a mixture of refined liquid asphalt and refined solid
asphalt. It shall be free from ad-mixture with any residues obtained by the artificial distillation of coal, coal tar, or

paraffin oil and shall be homogeneous and free from water.

Asphalt shall not be heated during the process of its manufacture, storage, or during construction so as to cause
injury as evidence by the formation of carbonized particles.

711.2 TESTING REQUIREMENTS:

Paving asphalt shall be classified by the Performance Grading System and shall conform to the requirements set
forth in Table 711-1

TABLE 711-1
PERFORMANCE GRADING SYSTEM
| PGl5822 | PGes16 | PGT0-10 | PG-76-16
Original Asphalt
Viscosity, ASTM D4402 (Note 1) - 135 135 135

Max. 3 Pas, Test Temp, °C

Dynamic Shear (Note 2)
G*/Sind, Min., 1.0 kPa 58 64 70

Test Temp. @ 10 rad/s, °C 76
Rolling Thin Film Oven Residue (AASHTOT240)

Mass Loss, Maximum %

Dynamic Shear 1.0 1.0 1.0 1.0
G*/sind, Min., 2.20 kPa . 64 70 76

Test Temp. @ 10 rad/s, °C

Pressure Aging Vessel Residue (AASHTO'R28)

PAV Aging Temperature, °C 100 100 110 110

Dynamic Shear

G, Max., 5000 kPa 2 28 34 34

Test Temp. @ 10 rad/s, °C

Creep Stiffness, AASHTO T313
S, Maximum, 300 MPa

m-value, Minimum, 0.300 12 6 0 4
Test Temp. @60s, °C

Direct Tension, (Note 3)
Failure Strain, Minimum 1.0% -12 -6 0 6
Test Temp. @ 1.0 mm/min. °C

On all Grades Flash Point Temperature T48: Minimum 230 °C and Mass Loss, Maximum 1.00 percent.

NOTES:
(1) This requirement may be waved at the discretion of the specifying agency if the supplier warrants that the
asphalt binder can be adequately pumped and mixed at temperatures that meet all applicable safety standards.



(2) For quality control of unmodified asphalt cement production, measurement of the viscosity of the original
asphalt cement may be substituted for dynamic shear measurements of G */sind at te st temperatures when the
asphalt is a Newtonian fluid. A ny suitable standard means of viscosity measurement may be used, including
vacuum capillary or rotational viscometer (T202 or T316).

(3) Ifthe Creep Stiffness is below 300 MPa] the direct tension test is not required. Ifthe Creep Stiffness is
between 300 a nd 60 0 MPa] the d irect te nsion failure s train r equirement canb e used in lieu o fthe Creep
Stiffness requirement. The m-value requirement must be satisfied in all cases.

Design N ote: P erformance Grade A sphalts ar e s elected f or cer tain r eliabilities with r espectt o high and 1 ow
pavement temperatures. The specified characteristics are based upon a loading frequency that approximates vehicle
speeds of approximately 90 km/hr. Since all binders are frequency dependent, the designer may consider increasing
the high te mperature r equirement for s low transient and standing loads, such as intersection loading. T he high
temperature requirement may also be increased for excessive numbers of equivalent single axle loads.

711.3 TEST REPORT AND CERTIFICATION:

At the time of delivery of each shipment of asphalt, the supplier supplying the material shall deliver to the purchaser
3 certified copies of the test report which shall indicate the name of the refinery and supplier, type and grade of
asphalt delivered, date and point of delivery, quantity delivered, delivery ticket number, purchase order number, and
results of the above specified tests. The test report shall be signed by an authorized representative of the supplier
certifying that the product delivered conforms to the specifications for the type and grade indicated.

Until the certified test reports and samples of the material have been checked by the Engineer, that material will be
only tentatively accepted by the Contracting Agency. Final acceptance will be dependent upon the determination of
the Engineer that the material involved fulfills the requirements prescribed. The certified test reports and the testing
required in connection with the reports shall be at no additional cost to the Contracting Agency.

711.4 TEMPERATURES:
Unless otherwise specified in these specifications or in the special provisions, the various grades of paving asphalt
shall not Exceed 340°K! beappliedwithinthetemperatire range indicated i FableFHI2! The exact temperature

shall be determined by the Engineer.

At no time, after loading into a t ank car or truck for transportation from the refinery to the purchaser, shall the
temperature of the paving asphalt be raised above 400 degrees F.

Paving asphalt shall be heated in such a manner that steam or hot oils will not be introduced directly into the paving
asphalt during heating.



711.5 DISTRIBUTING EQUIPMENT:

Distributing Equipment shall meet the requirements of Section 330.

711.6 CONVERSION OF QUANTITIES:

When pay quantities of paving asphalt are determined from volumetric measurements, the volumetric measurement
at any temperature shall be reduced to the volume the material would occupy at 60 degrees F. in accordance with
ASTM D-1250. In converting volume to weight, the computations shall be based on Table 711-3.

TABLE 711-3
PAVING ASPHALT QUANTITY CONVERSION
[o) o
Grade of Material Gals. Per Ton of 60 °F. Lbs. Per Gal at 60 °F.
PG 58-22 235 8.5
PG 64-16 235 8.5
PG 70-10 235 8.5
PG 76-16 233 8.6




Date: July 15, 2011

To: MAG Specification and Detail Committee members
From: Jeff Benedict

RE: case 11-09 section 334, 718 “Preservative seal’

Purpose: To bring section into current available products and practices used in the MAG
area of use. Current products have been added and now conform to MAG standard

Revisions: added “plastic seal”, “TRMSS” and conventional emulsified asphalts. We
removed “petroleum hydrocarbon resins, and Petroleum resin emulsions. These
products are difficult to apply to pavements successfully. Bleeding and surface texture
loss are typical results of these product applications. Revisions to the 718 table reflect
the new products and current test methods.

This would be considered a major change.



SECTION 334
PRESERVATIVE SEAL FOR ASPHALT CONCRETE
334.1 DESCRIPTION:

The asphalt concrete preservative seal shall be composed of an emulsified asphalt or penetrating seftening-agent-and
asphalt sealant to rejuvenate-and preserve the asphalt concrete pavement.

Preservative seals are applicable for new-and-existing asphalt pavements as directed on the plans, special provisions,
or the Engineer.

334.2 MATERIALS:

The preservative seal shall be as specified by the engineer.

They shall be one of the following materials:

Acrylic polymer emulsion (section 718, type A)

CSS-1, or SS-1h (section 713)

A “filled” asphalt sealer such as Sealmaster’s TRMSS or equal (section 718 type C)

334.3 CONSTRUCTION METHOD:

The material shall be approved by the Engineer in accordance to this specification. The application rates, dilution
and curing shall be directed by the Engineer in accordance with this specification.

The application rate will be based upon a typical surface condition test site with application rate trials to determine
the needed rate. All application rates specified in Section 712 shall be a diluted 50-50 preservative-seal emulsified
asphalt and water, except as recommended by the manufacturer for Type C B. Any over applied seal will be sanded
as directed by the Engineer. Application equipment shall be in accordance with Section 330.

Before opening a treated area to traffic, the surface shall be checked for slipperiness and/or tackiness. If the treated
portion of the roadway must be opened to traffic prior to the disappearance of slipperiness and/or tackiness, the
surface shall be sanded with a minimum of 1 2 pounds per square yard or as directed by the Engineer. Sand Blotter
shall comply with Section 333.

334.4 MEASUREMENT:

Preservative seal for asphalt concrete will be measured by the gallon or ton applied ineluding-diluatent.

334.5 PAYMENT:

Payment will be made on the basis of the unit price bid in the proposal. Payment shall be full compensation for
preservative seal complete and in place.



SECTION 718
PRESERVATIVE SEAL FOR ASPHALT CONCRETE PAVEMENT

718.1 GENERAL

Asphalt Concrete preservative seal shall be one of the following types or equal, with typical application
rates.

TYPE A- Acrylic polymer, modified emulsion. Diluted to the manufacture’s recommendation and applied
at a rate of .10 to .20 gallons per square yard.

TYPE B- Emulsified asphalt, type SS-1h orCSS-1h. Diluted to 1:1 with hot water, and applied at a rate of
.10 to .15 gallons per square yard. Material shall meet all requirements in section 713 as well as those
specified in table 718-1.

Type C- Sealmaster’s TRMSS or equal not diluted, and applied at a rate of .10 to .20 gallons per square
yard.

718.2 TEST METHODS AND REQUIREMENTS

Preservative seal for asphalt concrete material, shall meet type A, B, or C on table 718-1by certification
from the manufacturer.

All tests shall be performed by AMRL accredited laboratory, accredited in the specified test being
performed.

Table 718-1
Properties *(note 2) Type-A Type-B Type -C
Saybolt Viscosity @77F (sfs) | AASHTO T12 15-40 20-100 45-55(KU)*(note 1)
Residue by evaporation 53min. 57 min. 30-40
138C
Sieve test % .10 max. .10 max. N/A
Test on residue from
evaporation AASHTO t59
Flash point F 450F 450F 450F
Softening point 130 F min. 130F min
Accelerated weathering Report (note 3) Report *(note 3)
test
Ductility(@77F)100g 5 20 min. 40 min. N/A
sec.
Storage stability, test 1 N/A 97.5 min N/A
day%

Notes:

1, Kreb units (ASTM D562)

2. A full set of tests shall be performed by as specified by the special provisions in the undiluted condition. These
tests and any other specified will be performed at the contractor’'s expense.

3.The Ultraviolet resistance testing results will be provided at no cost to the engineer.
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MEMORANDUM

Date: May 4, 2011
To: MAG Specifications and Details Committee
From: Robert Herz, MCDOT Representative

Subject: Curb Ramp Modification for Radial Installations Case 11-10

PURPOSE: Eliminate concrete spalling that may occur in the narrow circular segment
between the back of curb and the detectable warnings for curb ramps installed
within a curb return.

REVISION: Modify the back of curb to include the circular segment area between the back
of curb and the detectable warnings. This proposed revision involves the
creation of the attached new Detail 234 showing the curb modification and
also revising Type A, B, and C Curb Ramps shown in Details 235-1, 235-2 and
235-3.

2901 West Durango Street  Phoenix, Arizona 85009  Phone: 602-506-4760 Fax: 602-506-5969
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P.O. Box 52025

Phoenix, AZ 85072-2025

(602) 236-5900

DATE:
TO:
FROM:

RE:

Purpose:

Revisions:

Case 11-11(a)
May 4, 2011
MAG Specifications and Details Committee Members
Peter Kandaris, SRP Representative
Superseded ASTM Specification: Nuclear Density Testing of Soil
ASTM standard D3017, “Standard Test Method for Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow Depth),” and standard D2922,
“Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)“ were withdrawn in 2007 and replaced with

ASTM D6938, “Standard Test Method for In-Place Density and Water Content of
Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).”

Replace references to ASTM D3017 & D2922 with ASTM D6938 in the following
MAG specification pages and paragraphs:

Page Paragraph
211-2 211.4
301-1 301.3
311-2 311.4.4
312-1 312.3
313-2 313.8
601-2 601.2.5
601-5 601.4.4
620-1 620.3.1




ASTM D3017-05

Withdrawn Standard: ASTM D3017-05 Standard Test Method for Water Content of Soil
and Rock in Place by Nuclear Methods (Shallow Depth) (Witthdrawn 2007)

Developed by Subcommittee: D18.08

WITHDRAWN, REPLACED BY D6938

Buy Standard (PDF) more info 5 pages $46.80

Withdrawn Rationale:

This test method covers the determination of water content of soil and rock by
the thermalization or slowing of fast neutrons where the neutron source and the
thermal neutron detector both remain at the surface.

Formerly under the jurisdiction of ASTM Committee D18 on Soil and Rock, his
test method was discontinued in May 2007.

1. Scope

1.1 This test method covers the determination of water content of soil and rock
by the thermalization or slowing of fast neutrons where the neutron source and
the thermal neutron detector both remain at the surface.

1.2 The water content in mass per unit volume of the material under test is
determined by comparing the detection rate of thermalized or slow neutrons
with previously established calibration data.

1.3 The values stated in Sl units are to be regarded as the standard. The inch-
pound equivalents may be approximate.

1.3.1 It is common practice in the engineering profession to concurrently use
pounds to represent both a unit of mass (Ibm) and of force (Ibf). This implicitly
combines two systems of units, that is, the absolute system and the gravitational
system. This test method has been written using the absolute system for water
content (kilograms per cubic metre) in Sl units. Conversion to the gravitational

system of unit weight in Ibf/ft3 may be made by multiplying by 0.06243 or in

kN/m? by multiplying by 9.807. The recording of water content in pound-force
per cubic foot should not be regarded as non-conformance with this test method
although the use is scientifically incorrect.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this standard to
establish appropriate safety and health practices and determine the applicability
of regulatory limitations prior to use.



ASTM D2922-05

Withdrawn Standard: ASTM D2922-05 Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth) (Withdrawn 2007)

Developed by Subcommittee: D18.08

WITHDRAWN, REPLACED BY D6938

Buy Standard (PDF) more info 6 pages $46.80

Withdrawn Rationale:

These test methods cover the determination of the total or wet density of soil
and soil-rock mixtures by the attenuation of gamma radiation where the source
and detector(s) remain on the surface (Backscatter Method) or the source or
detector is placed at a known depth up to 300 mm (12 in.) while the detector(s)
or source remains on the surface (Direct Transmission Method).

Formerly under the jurisdiction of ASTM Committee D18 on Soil and Rock,
these test methods were discontinued in May 2007.

1. Scope

1.1 These test methods cover the determination of the total or wet density of soil
and soil-rock mixtures by the attenuation of gamma radiation where the source
and detector(s) remain on the surface (Backscatter Method) or the source or
detector is placed at a known depth up to 300 mm (12 in.) while the detector(s)
or source remains on the surface (Direct Transmission Method).

1.2 The density in mass per unit volume of the material under test is determined
by comparing the detected rate of gamma radiation with previously established
calibration data.

1.3 The values tested in Sl units are to be regarded as the standard. The inch-
pound equivalents may be approximate.

1.4 1t is common practice in the engineering profession to concurrently use
pounds to represent both a unit of mass (Ibm) and a unit of force (Ibf). This
implicitly combines two separate systems of units; that is, the absolute system
and the gravitational system. It is scientifically undesirable to combine the use
of two separate sets of inch-pound units within a single standard. These test
methods have been written using the gravitational system of units when dealing
with the inch-pound system. In this system the pound (Ibf) represents a unit of
force (weight). However, the use of balances or scales recording pounds of mass

(Ibm), or the recording of density in lbm/ft 3 should not be regarded as
nonconformance with these test methods.
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P.O. Box 52025

Phoenix, AZ 85072-2025

(602) 236-5900

Case 11-11(b)

DATE: July 11, 2011

TO: MAG Specifications and Details Committee Members

FROM: Peter Kandaris, SRP Representative
Outside of Right-of-Way Working Group

RE: Superseded ASTM Specification: Section 772 Chain Link Fence

Purpose: Review ASTM standards referenced in MAG Section 772. Find outdated
standards and recommend replacement standards.

Revisions: Below is a table of the ASTM standards referenced in Section 772. Replace
withdrawn standard ASTM A569 with ASTM A1011. All other standards are
current.

MAG Section 772 — Chain Link Fence
Referenced ASTM Standards:
ASTM F- Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized)
1083 Welded, for Fence Structures
ASTM A-569 | Withdrawn —replaced with ASTM A1011-10 Standard Specification for Steel,
Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability, and Ultra-High Strength

ASTM A-500 | Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes
ASTM F- Standard Specification for Strength and Protective Coatings on Steel Industrial
1043 Fence Framework
ASTM A-653 | Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron
Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A-924 | Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot-Dip Process

ASTM A-789 | Standard Specification for Seamless and Welded Ferritic/Austenitic Stainless
Steel Tubing for General Service

ASTM A-392 | Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A-491 | Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric

ASTM A-824 | Standard Specification for Metallic-Coated Steel Marcelled Tension Wire for

Use With Chain Link Fence
ASTM F-626 | Standard Specification for Fence Fittings
ASTM A-121 | Standard Specification for Metallic-Coated Carbon Steel Barbed Wire




TOWN OF BUCKEYE

Date:
Lo

From:
Subject:

Case:

PURPOSE:

REVISION:

June 1, 2011

MAG Specifications and Details Committee
Scott Zipprich, Town of Buckeye Representative
Detail 423, 424, 523-1, 523-2

11-13

To replace the current manhole frame and cover details with updated
details of products that are currently being manufactured. This also
includes referencing the proper Class and AASHO references.

The revisions will consist of replacement details 423-1, 423-2, 424-1, 424-
2, 523-1 and 523-2.

530 East Monroe Avenue ¢« Buckeye, Arizona 85326
Phone 623-349-6200 ¢ Fax 623-349-6222 « www.buckeyeaz.gov



COVER COVER
FRAME TOP VIEW FRAME BOTTOM VIEW TOP VIEW BOTTOM VIEW

MODEL NUMBER
MANUFACTURES NAME

NAME OF AGENCY
OR UTILITY
REQUIRED

RECYCLE SIGN
EAT DATE

MODEL NUMBER

MANUF ACTURES
NAME
AASHTO M306
CLASS 35B ORIGIN ®7/8° VENT

8

MANUFACTURES NAME: 9/16” TAPER
T0 1/2"

TOP VIEW BOTTOM VIEW

FRAME WT. (CL. 35) — 130 LBS COVER WT. (CL. 35) — 188 LBS

27 1/8"
26 5/16"

26 1/8"
2 ey 1 3/16"

f 1 1716~
22 13/16*

1 3/16"
r

3/8’J

24"
26 7/8"
33 3/4

24" MANHOLE FRAME AND COVER

CONCEALED PICK DETAIL
WITH T—GASKET

NOTE:

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER"), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A
COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED. LETTERS TO BE 2" IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.  WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED. CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES
AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

REVISED DETAIL NO.

DETAIL NO. MARICOPA STANDARD DETAIL WATER TIGHT 24” CAST IRON
423—1| AN sovarnmanrs CNGLISH MANHOLE FRAME AND COVER 05—26—-2011 4231




COVER COVER

FRAME TOP VIEW FRAME BOTTOM VIEW TOP VIEW BOTTOM VIEW

HEAT DATE
RECYCLE SIGN

OPTIONAL LOGO AREA

ASTM A—48

MANUFACTURES

CLASS 35B
ORIGIN NAME
] FOR COVER LETTERING MANUFACTURES
8 — GUSSETS 1 1/2
- QUSSET 3/4,/ SEE NOTES NAME
MANUFACTURES
MODEL NUMBER NAME

COVER WT. (CL. 35) — 210 LBS

FRAME WT. (CL. 35) — 227 LBS

11/2° il 3 7/8
r I | |
f \/ L[]
5 1/4" % Ti/& _? @ CONCEALED PICKHOLE DETAIL
| 3° | WITH T—GASKET
31 1/8°

30" MANHOLE FRAME AND COVER

NOTE:

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER"), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A
COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED. LETTERS TO BE 2" IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.  WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED. CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES
AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

REVISED DETAIL NO.

DETAIL NO. MARICOPA STANDARD DETAIL WATER TIGHT 30” CAST IRON
423— 27 AN sovarnmenrs NGLISH MANHOLE FRAME AND COVER 05—26—-2011 423—2




COVER COVER
FRAME TOP VIEW FRAME BOTTOM VIEW TOP VIEW BOTTOM VIEW

MODEL NUMBER
MANUFACTURES NAME RECYCLE SIGN

NAME OF AGENCY EAT DATE
OR UTILITY
REQUIRED

EAT DATE

MODEL NUMBER

AASHTO M306

CLASS 33B ORIGIN @7/8° VENT

8
9/16” TAPER
0 1/2

MANUFACTURES NAME

TOP VIEW BOTTOM VIEW

FRAME WT. (CL. 35) — 130 LBS COVER WT. (CL. 35) — 188 LBS

27 1/8"
26 5/16 rl 3/16* ———=26 1/8"

2 1/a']
1 1716
22 13/16¢

1 3/16"

3/8’J

24"
26 7/8"
33 3/4

24" MANHOLE FRAME AND COVER

NOTE:

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER"), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A
COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED. LETTERS TO BE 2" IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.  WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED. CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES
AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

DETAIL NO. {COPA STANDARD DETAIL 24)) CAST |RON REVISED DETAIL NO.

424 1| AN 'sovernmenras NGLISH MANHOLE FRAME AND COVER 05—26—2011 424—1




COVER COVER
FRAME BOTTOM VIEW IOP VIEW BOTTOM VIEW

HEAT DATE

FRAME TOP VIEW

RECYCLE SIGN

OPTIONAL LOGO AREA

(1) OPEN
PICKSLOT

| T 11/4
5

ASTM A-—48
CLASS 35B

ORIGIN

MANUFACTURES
NAME

8 — GUSSETS 1 1/2”
FOR COVER LETTERING
TAPER TO 3/4 SEE NOTES MANUFACTURES
MANUFACTURES NAME
NAME

COVER WT. (CL. 35) — 210 LBS

MODEL NUMBER

FRAME WT. (CL. 35) — 227 LBS

r 11/2 | AL 37/ |
_ ; . 31 %u .
f ; .
5 1/4" welr vyl §g* 1%
| 30" | — N N —
, 311/8" 1 1n
= ! 12

30" MANHOLE FRAME AND COVER

NOTE:

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER"), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A
COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED. LETTERS TO BE 2" IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.  WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED. CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES
AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

DETAIL NO. MARICORA STANDARD DETAIL 30” CAST |RON REVISED DETAIL NO.
424D AN sovernmenras ENGLISH MANHOLE FRAME AND COVER 05—26—2011 424—72




BOTH 24" AND 30" FRAMES TO BE

ANCHORED AS FOLLOWS: COVER COVER
1.1/2" HOLE IN FILLET. FRAME TOP VIEW JOP VIEW BOTTOM VIEW
2. 1/4” STAINLESS STEEL CABLE. SECURE WITH
CABLE CLAMPS (4 -1/2"x 2° MODEL NUMBER
3. 1/2°x9” HOOK AND EYE TURNBUCKLE. HEX-HEAD BOLTS MANUFACTURES NAME RECYCLE SIGN
4, 1/2” EYE BOLT WMITH 1" DIA. EYE. EAT DATE

5,

FOR ANCHORING INSTALL 3 CABLES FOR 24" AND 4 CABLES FOR 30

EAT DATE

TRIPLE WRAP TURNBUCKLES AND CABLE
CLAMPS WITH 1" WIDE TAPE, SAFE—T—CLAD, MODEL NUMBER
F.0.S. 655, OR APPROVED EQUAL.

NAME_OF AGENCY
OR UTILITY
REQUIRED

E E 7 27 1/8*
26 5/16" ,
| T-GASKET IN FRAME rl 3716

MANHOLE FRAME
1

AASHTO M306

CLASS 35B ORIGIN
3
~® 8 GUSSETS
L~~~ MANUFACTURES NAME: 9 16” TAPER
T 1/2“
T 1777 TOP VIEW BOTTOM VIEW
®\ ~—~—MANHOLE BASE FRAME WT. (CL. 35) — 130 LBS

COVER WT. (CL. 35) — 188 LBS

N

2 /2"

& % _* I T e ]
" 38 24 CONCEALED PICK DETALL = e
I~~~ 26 7/8"
MANHOLE BASE 33 374"
NOTE: 24" PRESSURE MANHOLE FRAME AND COVER

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER”"), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A
COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED. LETTERS TO BE 2” IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.  WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED. CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES
AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

FRAME AND COVER TO BE DRILLED AND TAPPED IN SETS.
FOR ANCHORING INSTALL 3 CABLES FOR 24" AND 4 CABLES FOR 30"

DETAIL NO. REVISED DETAIL NO.

MARICOPA STANDARD DETAIL WATER TIGHT 24” CAST IRON
5235— 2| /4N covarnmmants ENGLISH PRESSURE MANHOLE FRAME AND COVER 05-26-2011 523-2




COVER
BOTTOM VIEW

COVER
TOP_VIEW

FRAME TOP VIEW FRAME BOTTOM VIEW
(4) 93/4"

ANCHOR HOLES

IN GUSSETS

(6 1/2° x 2°

S.S. BOLTS & WASHERS HEAT DATE

RECYCLE SIGN

(4) #1" ANCHOR HOLES

MATCH
MATCH MARK

MARK OPTIONAL LOGO AREA

i~
f

ASTM A—48

MANUFACTURES
CLASS 35B
ORIGIN NAVEE
] FOR COVER LETTERING MANUFACTURES
8 — GUSSETS 1 1/2 SEE NOTES NAME

TAPER TO 3/4

MANUFACTURES
MODEL NUMBER NAME

COVER WT. (CL. 35) — 210 LBS

FRAME WT. (CL. 35) — 227 LBS
33 1/8"

31 7/8
r 112 T—GASKLET IN FRAME
1

f \/ — Y —
| 1 1/4'_? | ‘ CONCEALED PICKHOLE DETAIL
3
' »° _—

31 1/8

514

NOTE 30" PRESSURE MANHOLE FRAME AND COVER

LETTERING ON MANHOLE COVER TO CONTAIN NAME OF AGENCY AND UTILITY FOR WHICH MANHOLE IS NEEDED, (I.E. "PHOENIX SANITARY SEWER”), OR AS
DIRECTED. @ THE TOTAL WIDTH OF INDIVIDUAL LETTERS TO BE SUCH THAT LETTERS AND WORDS ARE EQUALLY SPACED AND BALANCED TO FORM A

COMPLETE CIRCLE WITH SPACERS BEFORE AND AFTER THE WORD IDENTIFYING THE AGENCY INVOLVED.

LETTERS TO BE 2" IN HEIGHT AND RAISED

FLUSH W/ TOP OF COVER. TYPE OF LETTERS TO BE SUBMITTED FOR APPROVAL.

WEIGHT OF CASTINGS SHALL BE NO MORE THAN 2% LESS THAN

THE APPROXIMATE WEIGHT SPECIFIED.

CASTINGS SHALL CONFORM TO ASTM A—48, CLASS 35 AND AASHTO M306. THE BEARING SURFACES OF THE FRAMES

AND COVERS SHALL BE MACHINED AND THE COVERS SHALL SEAT FIRMLY WITHOUT ROCKING.

DRILL AND TAP (6) 1/2” x 2" BOLTS AND S.S. WASHERS. COVER AND FRAME MUST BE MATCH MARKED, DRILLED AND TAPPED IN SETS. DIM.’S, WEIGHTS
LETTERING AND MATERIALS SHALL CONFORM TO DET. 424. REFER TO 523—2 FOR INSTALLATION PROCEDURES.

DETAIL NO. REVISED

523—3

DETAIL NO.

523—3

MARICOPA STANDARD DETAIL

AN\ Assccismonar " E\ (0] | SH WATER TIGHT 30" CAST IRON

PRESSURE MANHOLE FRAME AND COVER

05-26-2011




DATE:
TO:
FROM:

RE:

Purpose:

Revisions:

Case 11-20
July 13, 2011
MAG Specifications and Details Committee Members
Warren White, City of Chandler
Update MAG specifications for brass and bronze water line construction

materials to meet federal low lead standards.

Modify MAG specifications to meet the national standards based on the new NSF
61-8 Annex F & G (effective on July 1, 2012) and the new Federal Law S. 3874
(effective on January 4, 2014).

Modify Sections 610, 630, 631, 754 and 755 as noted herein.



SECTION 610

WATER LINE CONSTRUCTION
610.1 DESCRIPTION:

The co nstruction o fal I water | ines s hall co nform t o ap plicable s tandard s pecifications an d d etails, ex cept as o therwise
required on the plans or as modified in the special provisions.

610.2 GENERAL:
All pipe shall be delivered, handled and installed in accordance with the manufacturer's recommendations and/or applicable
provisions of AWWA s tandards f or i nstallation o ft he v arioust ypes o f water mains specified, i nsofar a s s uch

recommendations and provisions are not in variance with the standard specifications and details.

Where water lines are to be constructed in new subdivisions or in conjunction with street repaving projects, the streets shall
be pre-graded to within 6 inches of the new street subgrade prior to trenching or cut stakes shall be set for trenching.

610.3 MATERIALS:
All pipe for water lines shall be of the classes shown on the plans or as specified below.

(A) The 4 inches through 16 inches diameter pipe may be asbestos-cement or ductile iron, except where a particular material
is specified. All pipe shall be minimum 150 P.S.I. design unless otherwise specified.

(B) Pipe 16 inches and larger may be either ductile iron, or concrete pressure pipe-steel cylinder type.

Ductile iron water pipe and fittings - Section 750. Asbestos-cement water pipe and fittings - Section 752. Concrete pressure
pipe-steel cylinder type - Section 758.

Service Material containing Brass or Bronze must comply with the current NSF 61-8 Standards at the time the Project begins.

All Brass or Bronze service material must meet the current AWWA C-800 Standards and be made in the USA or Canada.

Any product used in water line construction containing brass or bronze that comes in contact with potable water shall meet
the current NSF Standards and Federal Law

610.4 CONSTRUCTION METHODS:

All water mains in major streets shall have a minimum cover of 48 inches over the top of the pipe. Water mains in other
locations shall have a minimum cover over the top of the pipe as follows:

(A) 36 inches for mains smaller than 12 inches.
(B) 48 inches for mains 12 inches and larger.

Cover for water mains will be measured from existing or proposed finished grade of pavement or from natural ground,
whichever is deeper.

No water main shall be deflected, either vertically or horizontally, in excess of that recommended by the manufacturer of the
pipe or coupling, without the appropriate use of bends or offsets.

If adjustment of the position of a length of pipe is required after it has been laid, it shall be removed and rejoined as for a new
pipe.
Every precaution shall be taken to prevent foreign material from entering the pipe. When on the project site, the ends of the

pipe section shall be plugged, wrapped or tarped at all times when pipe laying is not in progress, which includes storage and
staging at the site. The pipe shall be stored on a pallet, blocking or other means to prevent foreign materials from entering

610-1



SECTION 630

Valves 20 inches and smaller may be furnished with flanged ends, mechanical joint ends, or push-on joint ends compatible
with the type of pipe used, unless otherwise noted.

630.3.2 Supplements Specifically Relating to Valve Sizes:

(A) Valves smaller than 3 inches:

Valves shall be 5

H 3 res; Muelle -4 be threaded, all bronze, standard double disc,
non-rising stem with wheel handles-or brass ball sty

—_—

C.

Service Material containing Brass or Bronze must comply with the current NSF 61-8 Standards at the time the Project begins.

All Brass or Bronze service material must meet the current AWWA C-800 Standards and be made in the USA or Canada.

(B) Valves 3 inches through 12 inches:

Valves shall be iron body resilient-seated gate valves in accordance with the latest revision of AWWA C-509 or AWWA C-
515.

The valve shall be designed to work equally well with pressure on either side of the gate.
The valve shall be equipped with o-ring packing.
(C) Valves. 14 inches through 20 inches:

Valves shall be iron body resilient-seated gate valves in accordance with the latest revision of AWWA C-509 or AWWA C-
515, or shall be double-disc gate in accordance with AWWA C-500.

Valves designed in accordance with AWWA C-509 shall be designed to work equally well with pressure on either side of the
gate

Valves designed in accordance with AWWA C-500 shall be equipped with bronze tracks, rollers and scrapers. T he bolts,
nuts, studs, etc., used with the gear case shall conform the requirements for Bonnet Bolting in AWWA C-500.

Valves shall be for operation in a horizontal position. The valve shall have bevel gears. The gears and stuffing box shall be
enclosed in a watertight iron case, for operation in a buried location. The case shall be filled with grease at the factory.

By-pass valves shall be furnished and installed on each valve unless otherwise indicated on the approved plans. See Table
630-1 for by-pass valve sizes.

(D) Valves 24 inches and larger:

Valves shall be double-disc gate in accordance with AWWA C-500.

Valves shall be for operation in the horizontal position and equipped with bronze tracks, rollers and scrapers. V alves shall
have bevel gears. The gears and stuffing box shall be enclosed in a watertight iron case, for operation in a buried location.
Bolts, nuts, studs, etc., used with the gear case shall conform to the requirements for Bonnet Bolting in AWWA C-500. The
case shall be filled with grease to the factory.

By-pass valves shall be furnished and installed on each valve unless otherwise indicated on the approved plans. See Table
630-1 for by-pass valve sizes.

630.4 TAPPING SLEEVES AND VALVES:

630-2



SECTION 631

WATER TAPS AND METER SERVICE CONNECTIONS
631.1 DESCRIPTION:
This specification covers work by Contractors installing water services in new subdivisions by Permit and in projects under
Contract. All the materials used shall comply with applicable standard specifications and the work performed in accordance
with these specifications and standard details. The service connections shall be complete and all material shall be furnished

by the Contractor except for the water meter.

All water service connections shall be constructed of Type K copper tubing or ultra high molecular weight polyethylene pipe
of nominal iron pipe outside diameter.

All new subdivision water lines shall be staked for line and grade at 100 foot intervals by the Developer's Engineer prior to
construction. All meter locations shall be staked by setting two stakes for line and marking one of the stakes for grade.

631.2 MATERIALS:
Copper pipe, tubing and fittings shall conform with Section 754. Polyethylene pipe shall conform with Section 755.

All fittings, pipe and tubing for polyethylene and copper pipe shall be as noted on standard details and as indicated in Section
610.3 Materials.-

631.3 INSTALLATIONS:
631.3.1 General: Installation of copper tubing for meter service connections shall be in accordance with Section 754.
Meter service connection with copper tubing shall be in accordance with standard details.

The water service connection shall include the tap on the main, the corporation stop, the saddle if applicable, service pipe,
appurtenant fittings, the curb stop, meter box and meter box cover, in accordance with standard details. W ater meter boxes
shall be installed in accordance with standard details to line and grade set by the Developer's Engineer. Upon acceptance, the
Developer shall be responsible for damage to water meter boxes and covers until such time as the meters are installed by the
Contracting Agency.

After the installation and acceptance of the water main and meter service pipe connections the water meter will be installed
by the Contracting Agency upon proper application and payment of prevailing fees.

631.3.2 Standards: Except as otherwise specified all work shall be done in accordance with Sections 601 and 610.

631.3.3 Excavation and Backfill: The backfilling and compaction may be done as soon as the service line is installed,
except b ackfilling an d co mpaction s hall n ot b e co mpleted ar ound t he co rporation s top at the main water line until after
inspection and recording of all tap locations. Trench bottom must be smooth and free of sharp objects. The minimum width
of trench for water service pipe shall be 3 inches. The minimum depth of service pipe shall be 30 inches below the finished
paving grade.

631.3.4 Polyethylene Pipe: Polyethylene pipe shall not be kinked, gouged or damaged during installation and backfilling
operations. T he pipe shall be placed in the trench al lowing at 1east 12 inches per 1 00 feet for t hermal co ntraction a nd
expansion. Polyethylene pipe has a high thermal expansion and should never be confined under tension. The pipe should not
be stored in the sun or left in the trench under abnormal high temperature. The pipe shall be carefully snaked in the trench
bottom and covered up with uniform slack throughout its length. In trenches less than 8 inches in width, the expansion shall
be obtained by making the tap on the opposite side of the main from the water meter and providing a loop of slack service
pipe back over the top of the water main. B efore installing, inspect pipe to d etect any d amage that maybe caused by
shipping, storage or handling. D amage spots can be cut out and pipe recoupled with Ford C-66-33, C-66-44, or approved
equal brass compression fitting to form a continuous length. Damaged pipe shall not be used. Polyethylene pipe shall be cut
only with a tubing cutter with rollers properly designated for the size of pipe being cut. When polyethylene pipe is used, the
meter box setting must be placed parallel to the back of the sidewalk in accordance with standard details. Polyethylene pipe
shall b e i nstalled with large sweeping b ends with radius of not le ss than 1 8 inches. Polyethylene pipe hasa cold flow

631-1



SECTION 754
COPPER PIPE, TUBING AND FITTINGS
754.1 PIPE AND TUBING:

All copper pipe and tubing shall be new seamless copper pipes and tubes, designed for underground water services,
plumbing purposes, etc. They shall conform to all the requirements of ASTM B-88, Type K.

All pipe or tubing shall be made of copper free from cuprous oxide, as determined by microscopic examination at a
magnification of 75 diameters.

Type K tubing, when furnished in coil, shall be annealed after coiling.
754.2 FITTINGS:

All fittings used in connection with copper pipe or tubing, shall be copper or bronze fittings as-manufactured-by
Jones; Mueler-orapproved-equal-as shown on standard details.

Service Material containing Brass or Bronze must comply with the current NSF 61-8 Standards at the time the
Project begins.

All Brass or Bronze service material must meet the current AWWA C-800 Standards and be made in the USA or
Canada.




SECTION 755
POLYETHYLENE PIPE FOR WATER DISTRIBUTION
755.1 GENERAL:

This specification is intended to describe water service pipe with a hydrostatic design stress of 620 psi for water at 73.4 °F.
produced from a high density ul trahigh molecular weight polyethylene pipe compound. Polyethylene pipe used for water
distribution shall conform to all the requirements of ASTM D-2239 and with the additional provisions listed herein. This
specification describes pipe of the nominal I.D. and O.D. size as manufactured by Carlon, Celanese, Orangeburg, Phillips 66
Drisco pipe and Triangle Aycee and shall provide a water p ressure tight j oint when used with co mpression type fittings

Service Material containing Brass or Bronze must comply with the current NSF 61-8 Standards at the time the Project begins.

All Brass or Bronze service material must meet the current AWWA C-800 Standards and be made in the USA or Canada.

Pipe may be rejected for failure to comply with any requirements of these specifications.

755.2 MATERIAL:

The polyethylene extrusion compound from which the pipe is extruded shall meet the requirements of Type I1I, Grade 34,
Class C, material as described in ASTM D=-1248, except that the melt index shall be determined under a higher temperature
than ASTM D-1238. The test condition shall be as specified below under tests of pipe.

The pipe shall be homogeneous throughout and free o f visible cracks, holes, foreign inclusions or other defects. The pipe
shall be uniform in color, opacity, density, and other physical properties.

755.3 PIPE DIMENSION AND TOLERANCES:

The average inside diameters, wall thickness, and respective tolerances shall be, for any cross section, as shown in ASTM D-
2239, when measured in accordance with ASTM D-2122.

The standard thermoplastic pipe dimension ratio (SDR), the ratio of the pipe diameter to wall thickness, shall not exceed 7 for
160 psi design pressure.

755.4 MINIMUM BURST PRESSURE:

The minimum burst pressure for pipe made from Type 111, Grade 34, Class C, polyethylene compound, Designation Code:
PE-3406, when determined with at least 5 specimens shall be at least equal to 630 psi for water at 73.4°F. Pressures shall be
determined in accordance with ASTM D-1599.

755.5 SUSTAINED PRESSURE:

In addition to passing the sustained pressures given in ASTM D-2239 for a temperature of 100°F. and 73.4°F. the pipe shall
withstand, without failing, ballooning, bursting or weeping for a period of at least 300 hours, at 194 + 2°F., 113 psi test
pressure for 3/4 inch pipe and 112 psi for 1 inch pipe. These test pressures have been calculated on a basis of a 450 psi fiber
stress. The test procedure outlined in ASTM D-1598, shall be followed.

755.6 TESTS OF PIPE:

The pipemustbe able to meet all tests thatare s pecifiedin ASTM D -2239, and the following test for melt index, as
determined in ASTM D-1238. Pellets of the original resin, placed into the testing device shall have flow rates as follows:

(A) Less than 0.5 grams per 10 minutes at 310°C with a plunger load of 27.5 pounds for pipe or tubing extruded by the
Allied Chemical Process.

755-1



Case 11-21
Incorporate Phoenix Supplement Section 623

Sponsor: Syd Anderson, City of Phoenix

SECTION 623

SPECIAL BEDDING FOR MAINLINE STORM DRAIN PIPE
Adding in entirety

The Contractor shall utilize a commercial-source cement-enriched slurry aggregate base course
bedding from the outside bottom of the pipe to the springline of the pipe for all mainline storm drain
pipe, except cast-in-place pipe. The slurry aggregale base course shall be per MAG Specification
Section 728. The slurry shall have a minimum 8-inch slump, and a minimum of 25 psi compressive
strength and a maximum of 100 psi based on a 28 day test. Cement slurry aggregate base course

bedding is not required for catch basin connector pipes.

Only commercial-source cement-enriched slurry ABC will be allowed. Batch mixing of slurry on-site
by the Contracior will not be allowed. The Contractor shall submit the commercial source mix
design for cement-enriched slurry ABC at the pre-construction meeting, along with all other required
commercial mix designs.

The Contractor, at his option, may excavate a trench having a cross-section with a rounded bottom
rather than a flal battom. if this option is chosen, the trench cross-section must maintain a minimum
of 6-inches between the outside wall of the pipe and the trench wall. The minimum trench width at
the springline for each side ofthe pipe, as specified in Section 601, may be reduced to 6-inches for
all pipe sizes if this option is used.

The Contractor, at his_option, may use cement-enriched slurry aggregate base course for the
bedding material specified in the City of Phoenix Supplement to MAG Section 601.3.2 from the

springline to one {1) foot over the ouiside top of pipe.

If the Contractor elects to use corrugated steel {CSP) or high density polvethviene (HDPE)

storm drain pipe, the Contractor shall use cement-enriched slurry aggregate base course
material for the entire pipe bedding, to one (1) foot over the outside top of pipe—no option.

There will be no separate measurement or payment for special cement-enriched slurry aggregate
base course bedding. The cost shall be considered incidental to the cost of the pipe.

2009 City of Phoenix Supplement to MAG
99



DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-22

July 13, 2011

MAG Specification and Details Committee Members
Jeff Benedict, Asphalt Working Group/AGC

Section 325 and 717

Separate material and construction methods and give guidance to rubber
specification

a) Updated required equipment and density procedures
b) Compaction procedures clarified
¢) Updated rubber materials along with physical properties



SECTION 325
PLACEMENT AND CONSTRUCTION OFASPHALT-RUBBER CONCRETE OVERLAY, GAP GRADED
325.1 DESCRIPTION:
Asphalt-rubber concrete consists of supplying, placing and compaction of plant-mixed, gap-graded as phalt-rubber

concrete over asphalt surfaces. The thickness of the finished a sphalt-rubber c oncrete o verlay s hall be w ithin the
range of one to two inches as shown on the plans or as specified in the special provisions. Asphalt-Rubber Conerete

g &

325.2 MATERIALS:

Asphalt-rubber concrete shall consist of a mixture of a ggregate, mineral a dmixture and a sphalt-rubber binder as
specified in Section 717.

325.2.1 Mixing of Asphalt-Rubber: The temperature of the asphalt-cement shall be between 375°F and 425°F
prior to the addition of rubber. No agglomerations of rubber particles in excess of 2” in the least dimension shall be
allowed in the mixing chamber. The ground rubber and asphalt-cement shall be accurately proportioned in
accordance with the asphalt-rubber binder design and thoroughly mixed prior to the beginning of the one-hour
reaction period. Reaction time may be decreased to 45-minutes if documentation is provided that the physical
properties of the mix design requirements are consistently met using a 45-minute reaction period. The Contractor or
supplier shall document that the proportions are accurate and that the rubber has been uniformly incorporated into
the mixture. Additionally, the Contractor or supplier shall demonstrate that the rubber particles have been
thoroughly mixed such that they have been “wetted." The occurrence of rubber floating on the surface or
agglomerations of rubber particles shall be evidence of insufficient mixing. The temperature of the asphalt-rubber
immediately after mixing shall be between 350°F and 400°F. Reaction time shall start after all of the material for
the batch has been mixed and the minimum reaction temperature of 350°F has been achieved.

Prior to use, the viscosity of the asphalt-rubber shall be tested by the use of a rotational viscometer, which is to be
furnished by the Contractor or supplier. The Contractor or supplier shall provide a qualified person to perform the
testing.

325.2.2Handling of Asphalt-Rubber: Once the asphalt-rubber binder has been mixed. it shall be kept thoroughly
agitated during periods of use to prevent settling of the rubber particles. During the production of asphaltic concrete
the temperature of the asphalt-rubber binder shall be maintained between 163°C (325°F) and 204°C (400°F).
However, in no case shall the asphalt-rubber binder be held for more than 10 hours at these temperatures. It shall be
allowed to cool to a temperature of 121°C (250°F) or less and held at that temperature for not more than four days.
The process of cooling and reheating shall not be allowed more than one time for a batch of asphalt rubber binder.

For each load or batch of asphalt-rubber binder, the Contractor or supplier shall provide the Engineer with the
following documentation:

(A) The source, grade, amount and temperature of the asphalt cement prior to the addition of rubber.

(B) The source and amount of rubber and the rubber content expressed as percent by the weight of total asphalt
rubber binder.

(C) Times and dates of the rubber additions and resultant viscosity test.




(D) A record of the temperature, with time and date reference for each load or batch. The record shall begin at the
time of the addition of rubber and continue until the load or batch is completely used. Readings and recordings
shall be made at every temperature change in excess of 20°F, and as needed to document other events which
are significant to batch use and quality.

325.3 WEATHER AND MOISTURE CONDITIONS:

Asphalt-rubber concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the
shade is 55°F or above. No asphalt-rubber concrete shall be placed when the weather is foggy or rainy. Asphalt-
rubber concrete shall be placed only when the Engineer determines that weather conditions are suitable.

325.4 APPLICATION OF TACK COAT:

A tack coat shall be applied to all existing and to each new course of asphalt concrete prior to the placing of a
succeeding lift of asphalt-rubber concrete. The tack coat may be deleted when a succeeding layer of asphalt-rubber
concrete is being applied over a freshly laid course that has been subjected to very little traffic when approved by the
Engineer.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1h or
CSS-1h as specified in Section 713.

The same material that is specified above for the tack coat shall be applied to the vertical surfaces of existing
pavements, curbs, and gutters, against which asphalt concrete is to be placed.

The surface to be covered may require repair or patching as directed by the Engineer. This shall be addressed in the
project specifications prior to the bidding of the project.

325.5 MIX PRODUCTION:

All materials shall be proportioned by weightina hot mix asphalt plant in the proportions required by the mix
design to provide a homogeneous and workable mass. Each hot mix asphalt plant shall be inspected in accordance
with t he pr ovisions ¢ ontained in the ‘Hot M ix A sphalt P roduction F acilities’ byt he Arizona R ock Products
Association and shall have a current inspection certificate. All measuring devices shall be calibrated at least annually
by atechnician licensed by the Arizona Bureau o f Weights & Measures. Mixing p lants s hall conformtothe
requirements of AASHTO M-156, except as modified herein.

325.6 TRANSPORTATION:

Petroleum distillates or other substances that will have a detrimental effect on the asphalt concrete shall not be used
as a release agent.

The beds of all transportation units shall be clean and smooth to allow the free flow of material into the paving
machine’s hopper.

Tarpaulins shall be furnished on all trucks and used when weather condition warrant, or if directed by the Engineer.

325.7 PLACEMENT:

325.7.1 Surface Preparation:

Before placing a sphalt-rubber c oncrete on existing pa vements, s everely raveled areas or cracked areas that are
depressed more than 3/4” from the adjoining pavement shall be cut out and patched at least 48 hours prior to the
resurfacing operation. Over-asphalted (bleeding or flushing) areas or rough high spots shall be removed by burning



or blading. Large shrinkage cracks shall be filled with asphalt sealing compound acceptable to the Engineer. The
entire surface shall be cleaned with a power broom. Raveled areas that do not require removing shall be cleaned by
hand brooming. The above surface cleaning requirements are included as part o f the A sphalt-Rubber C oncrete
paving ope rations, and the cost thereof s hall be included in the Asphalt-Rubber C oncrete p ay item. P avement
repairs and crack sealing when required are to be compensated for by other appropriate contract pay items.

Prior t o pl acing t he a sphalt-rubber c oncrete on milled s urfaces, p ot-holes left by the milling o peration s hall be
repaired by the Contractor, as a related non-pay item and as required by the Engineer. The milled area shallbe
swept.

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat as specified in
Section 325.54.

Traffic will not be permitted over surfaces which have received a tack coat. When the overlay is to extend onto a
concrete surface, the concrete surface shall be thoroughly cleaned of 1oose dust and cement particles and shall be
tack coated.

325.7.2 Placing and Construction Methods:

All courses of asphalt-rubber concrete shall be placed and finished by means of a self-propelled paving machine
equipped with an automatically actuated c ontrol system, except under certain conditions or at locations where the
Engineer deems the use of a self-propelled paving machine impracticable.

The control s ystem s hall control the elevation of the screed at each end by controlling the elevation of one end
directly and the other end indirectly either through controlling the transverse slope or alternatively when directed, by

controlling the elevation of each end independently.

The control system shall be capable of working with one of the following devices:

(A) Ski or non-contact device of not less than 30 feet in length, supported throughout its entire length
(B) Taut stringline or wire set to grade
© Short ski or sonar sensing units from curb control

D) Joint matching shoe

Failure of the control system to function properly shall be cause for the suspension of asphalt concrete production.
In order to achieve a continuous operation, the speed of the paving machine shall be coordinated with the hot mix
plant and transport units.

If the asphalt-rubber concrete is dumped from the hauling vehicles directly into the paving machine, care shall be
taken to avoid jarring the machine or moving it out of alignment. No vertical 1oad shall be exerted on the paving
machine by the truck.

If asphalt-rubber concrete is dumped upon the surface being paved and subsequently loaded in the paving machine,
the loading e quipment s hall be s elf-supporting a nd s hall n ot exerta ny vertical l oad o nt he paving m achine.
Substantially all of the asphalt concrete shall be picked up and loaded into the paving machine. If asphalt-rubber
concrete is placed in a windrow during paving, the windrow shall not exceed a distance greater than 150 feet in front
of the paving machine.

Self-propelled pa ving m achines shall s pread t he mixture without s egregation or t earing, true to line, grade and
crown indicated on the Project plans. Pavers shall be equipped with hoppers and a ugers that will d istribute the
mixture uniformly in front of an adjustable floating screed. The raising of the hopper wings must be minimized and
the paving machine will not be operated when in an empty condition.

Screeds s hall in clude any strike-off d evice op erated by t amping or vi brating action w hich is e ffective, w ithout
tearing, shoving or gouging the mixture and which produces a course with a uniform texture and density for the full
width b eing pa ved. S creeds shall be adjustable as to height and crown and shall b e e quipped with a c ontrolled
heating device for use when required. In the case of the screed, auger extensions and vibrators shall be installed
wherever the screed is e xtended more than one (1) foot be yond the end o fthe base auger or auger e xtension.



However, when placing material against an extremely uneven curb or edge over a short distance, the Engineer may
waive the auger extensions and vibrators.

325.7.3 Compaction: It is the contractor’s responsibility to perform any desired Quality Control monitoring and/or
testing d uring compaction o perations t o a chieve t he r equired c ompaction. The t emperature of t he a sphalt-rubber
concrete immediately behind the laydown machine shall be at least 275 °F. A probe type electronic thermometer
with a current calibration sticker attached will be used to measure the temperature of the asphalt concrete mixture.
When measuring the temperature of the mat, the probe shall be inserted at mid-depth and as horizontal as possible to
the mat. When the pavement lift is less than 1. 5-inches, the temperature of the material shall be measured in the
truck by inserting a calibrated probe type electronic thermometer, or other approved measuring device, to a point at
least 6” below the surface of material.

Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All
compaction equipment shall be operated and maintained in accordance with the manufacturer’s recommendations
and the project requirements. Pneumatic tired compactors shall not be used.

The Engineer will determine the acceptability of the pavement compaction in accordance with Section 325.10. At
any place not accessible to the roller, the mixture shall be thoroughly compacted with tampers to provide a uniform
and smooth layer over the entire area compacted in this manner.

325.7.4 Lime Water: An application of lime water shall be applied by the Contractor to the c ompacted asphalt
rubber concrete surface after final compaction, prior to opening the roadway to traffic, or when requested by the
Engineer to cool the pavement to prevent tracking and pick-up. The lime water solution shall be applied at the rate
of approximately " gallon/square yard. The lime shall be mixed using a minimum of (1) one 50-pound bag per
3,000 gallons of water.

325.7.5 Adjustments: A fter i nstallation o fan o verlay course al 1 n ecessary frame an d cover ad justments f or
manholes, valve boxes, survey monuments, sewer clean-outs, etc., shall be completed by the Contractor within the
given segments being surfaced.

On roads without curb and gutter, the existing shoulder elevation shall be adjusted by the Contractor to match the
elevation at the edge of new overlay and slope away from the new pavement surface at a rate that the existing
quantity of shoulder material will allow. Shoulder material includes the existing shoulder, millings, untreated base
materials, or a granular material approved by the Engineer. Shoulder material shall be compacted to a minimum of
95% of maximum density, determined in accordance with section 301.3.

325.8 QUALITY CONTROL:

Itisthe contractor’s r esponsibility to p erform Q uality Control m onitoring a nd/or t esting d uring a sphalt-rubber
concrete production to achieve the required compaction and to perform Quality Control monitoring and/ or testing
during asphalt-rubber concrete production to achieve the required mix properties. The Engineer may obtain samples
of any portion of any material at any point of the operations for his own use. Also, the Engineer may order that the
use of any drying, proportioning and mixing equipment or the handling of any material be discontinued which, in
his/her opinion, fails to produce a satisfactory mixture.

The asphalt-rubber concrete produced shall conform to the requirements of the production tolerances established in
section 3 25.409. When the as phalt-rubber ¢ oncrete doe s not ¢ onform to the p roduction tolerances, itshall be
reported to the Engineer, and corrective quality control measures shall be implemented, or production shall cease
immediately at no additional cost to the contracting Agency or Engineer.

325.9 ACCEPTANCE:

325.9.1 Acceptance Criteria: Unless otherwise s pecified, a sphalt-rubber concrete will be divided into 500 t on
increments for the purpose of acceptance. Generally, a minimum of one sample will be obtained from each 500 tons
of production o r fraction t hereof f or de termination of bi nder ¢ ontent and gr adation. T ests used to d etermine
acceptance w ill b e p erformed b y t he Engineer or a laboratory em ployed b y t he Engineer. I n ei ther ¢ ase t he
laboratory shall be accredited by the AASHTO Accreditation Program (AAP), for the tests being performed. All
acceptance s amples shall be taken using r andom t onnages, 1 ocations or times as d esignated by the E ngineer in



accordance with ASTM D 3665. Acceptance testing results will be furnished to the contractor within five working
days of receipt of samples by the acceptance laboratory.

325.9.2 Gradation, Binder Content and Air Voids:

325.9.2.1 Mineral Aggregate Gradation: For each approximate 500 tons of asphalt-rubber concrete produced, at
least one sample of mineral aggregate will be taken. Samples will be taken in accordance with the requirements of
Arizona Test Method 105 on a random basis. F or batch plants, the sample shall be taken from the hot bins. For
plants other than batch plants, the sample shall be taken from the cold feed belt. Samples will be taken by means of
a sampling device which is capable of obtaining representative samples. The device, which shall be approved by the
Engineer, shall be furnished by the contractor. In any shift that the production of asphalt-rubber concrete is less than
500 tons, at least one sample will be taken.

Samples will b e t ested f or ¢ onformance with t he m ix d esign gr adation, with or w ithout m ineral a dmixture a s
appropriate, in accordance with the requirements of Arizona Test Method 201.

| During production, the allowable deviations from the mix design gradation targets are listed in thetTables 325-1
below. The allowable production tolerances may fall outside of the mix design gradation bands.

FABLE325-1
GRADATION-ACCERTANCE LIVHTFS FOR ASPHALT-RUBBER
‘ MIXES
| TABLE 325-1
| GRADATION ACCEPTANCE LIMITS FOR ASPHAL T-RUBBER MIXES
| Sieve Size 1” & 1 '5” Lift Thickness Asphalt-Rubber Mix2” Lift Thickness
| 1 inch 100% £7100%
| % inch 100% +6%
| %Y inch 6% +6%
I Y inch 6% £6%
| No. 4 £6% 6%
| No. 8 £6% 6%
| No. 30 +4% +4%
| No. 200 £2% 2%

If the results from a single acceptance sample fall outside of the acceptance limits in Table 325-41 a second sample
shall be taken and ifthe second acceptance sample is also outside o fthe acceptance limits in Table 325-41 the
Contractor shall cease production of asphalt concrete. Production shall not begin again until calibration test results
verify that adjustments made to materials or proportions yield a gradation that falls within acceptance limits in Table
325-41.

325.9.2.2 Binder Content: During production of asphalt-rubber concrete, the contractor shall maintain at the plant
site a nuclear asphalt content gauge calibrated and operated in accordance with Arizona Test Method 421. At the
discretion of the Engineer, the O wner may choose to prepare the calibration samples for use by the contractor.
Under the observation of the Engineer, the contractor shall determine the asphalt-rubber binder content by means of
the nuclear asphalt content gauge a minimum of four times per full shift. The Engineer shall determine the times
that the samples are taken. The contractor’s technicians performing the testing, including the calibration of the
nuclear gauge, shall meet the technician requirements given in the Arizona Department of Transportation (ADOT)
System for the E valuation of Testing Laboratories. The r equirements may be ob tained from A DOT Materials
Group, 1221 North 21st Avenue, Phoenix, AZ 85009.

Production of a sphalt-rubber c oncrete shall cease i mmediately and t he plant a nd/or t he nuclear a sphalt content
gauges r e-calibrated if any single test result varies by an a mount greater than+ 0.60, or the a verage of t hree
consecutive test results varies by an amount greater than + 0.40, from the amount d etermined by the mix design.
Material that has already been produced may be used on the projectifthe single test value representative of that
material varies by an amount from+ 0.61 to +0.75, inclusive, from the amount determined by the mix design.
Material that has already been produced may not be used on the project if the single test value representative of that



material varies by an amount greater than + 0.75 from the amount determined by the mix design unless, by retesting,
the material is found to be acceptable.

When there is cause to question the asphalt-rubber binder content being obtained via nuclear asphalt content gauge,
or if approved by the Engineer, the asphalt-rubber binder content may be determined using inventory data provided
by the supplier as detailed in the following paragraphs. This will only apply for plants providing asphalt-rubber
concrete exclusively for the subject project or if an asphalt cement tank is dedicated for the shift of asphalt-rubber
concrete production.

The determination of t he a ctual a sphalt-rubber b inder c ontent by i nventory m ethods may i nclude w eighing of
asphalt cement deliveries, invoice quantities, volumetric tank measurements using a calibrated rod (tank stickings)
corrected for temperature, computerized mass-flow meter, and accounting for wasted materials. If a computerized
mass-flow meter is used, documentation of its calibration shall be submitted to the Engineer prior to asphalt-rubber
concrete production. At any time during asphalt-rubber concrete production, the Engineer may require that a new
calibration of the mass-flow meter be performed.

Ifthere is a difference of greater than 0.2 percent asphalt-rubber binder between the asphalt-rubber binder content
measured by nuclear asphalt content gauge testing and the actual asphalt-rubber binder content as determined by
inventory, the contractor m ay request t hat t he a sphalt-rubber b inder ¢ ontent be de termined by i nventory. T he
contractor must make such a request in writing within two working days after receiving the test results for the first
day of asphalt-rubber concrete production.

325.9.2.3 Marshall Air Voids: For purposes of determining Marshall air voids, the acceptance laboratory will take
one s ample of the asphalt-rubber c oncrete in accordance with the requirements o f'S ection 2(h) of A rizona T est
Methods 104 or AASHTO T168 for each day’s production or as directed by the Engineer’s. The minimum weight of
the sample shall be 45 pounds. The bulk density shall be tested in accordance with AASHTO T245. The maximum
theoretical density shall be tested in accordance with the requirements of AASHTO T209, including fan drying per
AASHTO T-209 Section 11. Effective voids determined on the laboratory compacted specimens will be determined
in accordance with the requirements of AASHTO T269. Should the testing for effective air voids not meet the “Full
Payment” or “No Corrective Action” requirements of Table 325-52, additional testing for laboratory air voids on
additional samples will be performed as necessary to determine the extent of the deficiency.

TABLE 325-2

LABORATORY VOIDS ACCEPTANCE AND PENALTIES

Marshall Air Voids
(Measured at 75 blows)
Deviation from Mix Design Target

When the contracting agency is the
owner:
Payment Reduction
($ per ton of asphalt concrete)

When the contracting agency is not the
owner (i.e. permits):

Corrective Action

=

I:t 0% to 1.8%\ Full Payment No corrective action
kt 1.9% to 2.9%] $1.00 EA (see 321.10.6)
+3.0% to 4.0% $2.50 EA (see 321.10.6)

1

+ Greater than 4.0% Removal* or EA per 325.10.4 Removal* or EA per 325.10.4

325.169.3 Density: The temperature of asphalt-rubber concrete just prior to compaction shall be at least 275 °F.

. cesphahtr > : stie 5 : - The Englneer may
change the rolling p rocedure ifin the Engineer's judgment the change is necessary to prevent picking up ofthe
asphalt-rubber concrete.

325.109.3.1 Equipment: Asphalt compaction equipment shall be of sufficient size and weight to accomplish the
required compaction. All compaction equipment shall be operated and maintained in dewrddnee with the
mdmn‘daturer st Leommendatlons andthe projectr equirements. —courses—greaterthe >iHe :
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t02.0% due to the touchy nature of rubberized mixes.

)

Comment [DL2]: If the above is agreed upon,
change this to £2.1 to +2.9%
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The compactors shall be self -propelled and shall be o perated with the drive wheel in the forward posmon The
compactors s hall weigh notlessthan eighttons. Vi

: Compactors shall not be used in the vibratory mode for courses of one inch or less in nominal
thickness._The wheels of compactors shall be wetted with water, or if necessary soapy water, or a product approved

by the Engineer to prevent the asphalt-rubber concrete from sticking to the steel wheels during rolling.

325.109.3.2 Compaction Procedures

325.9.3.2.1 Pavement Lift Thickness 1 % Inches or Less: A minimum of three static steel-wheel compactors shall
be provided; however, sufficient compactors must be provided so that the drums of the compactors when staggered
will cover the entire width of the paving machine on the initial forward pass while a static compactor remains to
complete final rolling. The roller(s) for final c ompaction shall follow as closely behind the initial breakdown as
practical, such that a uniformly smooth surface is achieved. As many passes as are possible shall be made with the
compactors before the temperature of the asphalt-rubber concrete falls below 220 °F.

325.9.3.2.2 Pavement Lift Thickness Greater than 1 % Inches:ReHing—Procedure: _Achieving t he r equired
compaction is the responsibility of the contractor. The numbcr and types of rollers is the contractor s responsibility
and shall b e sufficient to mcct th ese rcqulrcmcnt@

rollers s hall follow as ¢ loselv behlnd the b%mamﬁﬁaed—&e—mer&&haﬁ%@@#ee&b%hmd—th&pavmg m achine as
practical. The roller-(s) for final compaction shall follow as closely behmd the 1mt1a1 breakdown as practlcal such
that a uniformly smooth surface is achieved.-As

beite'f% the t%mp%?!t e 5# the if'p halt-rt bbe{: conerete f’i s-below 220 OF.

325.9.3.3 Compaction w ill b e d etermined us ing a correlated thin li ft nNuclear dBensity gGauge and willb e
monitored for acceptability continuously during construction. The density of the compacted mixture shall not be less
than 95% o f't he | aboratory unit weight composed o f't he s ame m ixture compactedby the 75 blow m ethod of
AASHTO T245 at the job mix design specified compaction temperature. The outside one foot of each pass of the
pavement course or any unconfined edge will be excluded from testing. The Engineer may exclude areas from the
compaction lot that are not accessible by normal compaction equipment. -Cerrelationfor Compaction:

Nuclear Density Gauge Correlation - Oa-During placement of the test strip or on the first day of pavinglacement-and

compaction, t he pavement s urface s hall be tested with a thin li ft nuclear de nsity gauge atam inimum o f four
locations. These same locations shall-immediately then be cored, using a 4-inch diameter core barrel, and tested for

bulk density (AASHTO T166 A, or T275) and a correlation value dcvclopcd between the nuclear density gauge and

the asphalt cores.

325.-109.3.:334 Compacting Miscellaneous Items and Surfaces: Asphalt-rubber concrete used in the construction
of miscellaneous i tems a nd s urfaces s hall be compacted using compactors, h ot-hand t ampers, s moothing i rons,
mechanical vibrating hand tampers, or with other devices to the extent considered necessary by the Engineer.

325.1089.4 Engineering Analysis (EA): Within 10 working da ys a fter r eceiving notice thata lot or sublot of
asphalt-rubber concrete is deficient and is found to fall within the “Removal or EA” band per Table(s) 325-52, the
contractor may submit a written proposal (Engineering Analysis) to accept the material in place at the applicable
penalties along with possible remediation(s) listed in the “Removal or EA” category. An Engineering Analysis can

Comment [pdf3]: I decided to use Marshall
compaction, based on all the problems ADOT had
with their 415 End Product using in-place air voids.




also be proposed for non-removal categories of “Corrective actions” when the contracting agency is not the owner
(i.e. permits).

The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt-rubber concrete if
leftin place. The E ngineering A nalysis s hall also d etail the effect ofa ny proposed corrective a ctiont ot he
material(s) in place as it relates to the in-place material’s performance. The Engineering Analysis shall be performed
by a professional engineer experienced in asphalt concrete testing and mix designs. If the lot or sublot is submitted
for referee testing by the contractor, the ten working days allowed to prepare an engineering analysis will begin
upon notification of referee test results.

When an Engineering Analysis recommends that a specific lot or sublot should not be removed, the E ngineering
Analysis will recommend that the following penalties ( Table 325-63) be paid when the contracting agency is the
owner, for the specific criteria being reviewed by the EA.

TABLE 325-36

ENGINEERING ANALYSIS PENALTIES for REMOVAL* LOTS/SUBLOTS LEFT IN-PLACE

Acceptance Criteria Acceptance Limits Penalty When Contracting Agency
is the Owner ($/Ton)
Laboratory Air Voids (Measured at Deviation from Target Greater Than $3.75
75 blows) +4.0%

Within 15 working days, the Engineer will determine whether or not to accept the contractor’s proposed Engineering
Analysis.

325.11 REFEREE:

In the event the contractor elects to question the acceptance test results for laboratory air voids, the Contractor may
make a written request for additional testing of the affected material. Any request for referee testing must describe
the co ntractor’s reasons for questioning the validity o f the original acceptance results and must clearly d escribe
which s et of a cceptance t ests ar e i n question. The C ontractor will engage a n i ndependent | aboratory whoi s
accredited by AAP in all of the acceptance test methods. The independent laboratory shall be acceptable to the
Engineer and shall perform a new set of acceptance tests as required by Section 325.4689.2.3 representing the area or
set of tests in question. The results of these determinations will be binding on both the contractor and the agency. If
the test results obtained by the independent laboratory result in elimination or reduction of the magnitude of the
applicable penalty the contracting Agency will bear the cost of the referee testing. If the applicable penalty remains
unchanged or increases, the cost for verification testing will be deducted from payments that were to be made to the
contractor.

These tests will include Marshall unit weight, maximum theoretical unit weight, and laboratory air voids. Samples
for referee testing shall come from representative samples obtained from the completed pavement, as directed by the
Engineer.

The number of samples taken will be the same as specified in Section 325.409.2.3. The independent laboratory shall
compile the test results and transmit them to both the Engineer and the contractor. The independent laboratory shall
include a report signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete
testing and mix design development. The signed report shall give an opinion that the material evaluated either does
or does not comply with project specifications, shall clearly describe any deficiencies, and the results will be binding
between all parties.

325.12 MEASUREMENT:

Asphalt-Rubber C oncrete s hall b e m easured by the ton, for t he m ixture a ctually used, w hich shall i nclude t he
required quantities of mineral aggregates, filler material, asphalt-rubber binder and admixture.




Application of Lime Water shall be measured by the square yard. The measured area shall be the area of asphalt-
rubber pavement to which the lime water is applied. The measured area shall only be counted one time regardless of
the number of applications applied to the asphalt-rubber pavement section.

Shoulder adjustment to match the new pavement surface elevation shall not be measured. The cost of this work
shall be included in the price paid for Asphalt-Rubber Concrete or other related pay items.

325.13 PAYMENT:

Payment for Asphalt Milling will be as specified in Section 317.

Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer.
Payment for Asphalt-Rubber Concrete will be at the contract unit price, complete in place.

Application of Lime Water as approved by the Engineer will be paid at the contract unit price.

Payment for frame and cover adjustments will be at the contract unit prices specified in the proposal.



SECTION 717

ASPHALT- RUBBER ASPHALT CONCRETE

717.1 DESCRIPTION:

The work under this section shall consist of furnishing, proportioning and mixing all the ingredients necessary to
produce an asphalt-rubber material. Asphalt-Rubber Concrete Mixes may be used for low or high traffic conditions.
as determined by the agency. Low traffic conditions are conditions where the asphalt mix will be subject to low
volume and low weight vehicle usage. Examples o fthis condition are residential streets, m ost parking lots and
residential minor collector streets. High traffic conditions are conditions where the asphalt mix will be subject to
high volume and/or heavy weight vehicle usage as found on major collector, arterial and commercial streets. Street
classifications (i.e. minor collector and major collector) shall be determined by the specifying agency.

717.2 MATERIALS:

717.2.1 Asphalt-Rubber Binder:

717.2.1.1 Asphalt Cement: Asphalt cement shall conform to the requirements of Section 711.

717.2.1.2Crumb Rubber: Crumb Rubber shall meet the gradation requirements as shown in Table 717-1 below
when tested in accordance with Arizona Test Method 714.

TABLE 717-1
GRADATION REQUIREMENTSTs OF CRUMB RUBBER
Sieve Percent Passing
Size Type B
2.36 mm (#8)
2.00 mm (#10) 100
1.18 mm (#16) 65 -100
600 um (#30) 20-100
300 um (#50) 0-45
75 wm (#200) 0-5

The rubber shall have a specific gravity of 1.15 + 0.05 and shall be free of wire or other contaminating materials.
and s hall containn ot m ore than 0.5 p ercent fabric. C alcium c arbonate, up to fourp ercentby weight of't he
granulated rubber, may be added to prevent the particles from sticking together.

Certificates o f Compliance conforming to Arizona State Department of Transportation Standard Specifications for
Road and Bridge Construction Section 106.05 shall be submitted. In addition, the Certificates shall confirm that the
rubberisa crumb rubber, derived from processing at a mbient t emperature, whole s crap tires or s hredded tire
materials; and the tires from w hich the crumb rubber is produced istaken from a utomobiles, t rucks, or ot her
equipment owned and operated in the United States. The Certificates shall also verify that the processing does not
produce, as a waste product, casings or other round tire material that can hold water when stored or disposed of

above the ground.

717.2.1.3 Asphalt-Rubber Proportions and Properties: Ground r ubber i n a sphalt-rubber b inder shall be a
minimum of 18 percent by weight of total binder, and processed by ambient grinding.

Asphalt-rubber binder shall be Type 1 unless otherwise specified and conform to the requirements of Table 717-2
below:

TABLE 717-2
PHYSICAL PROPERTIES OF ASPHALT RUBBER BINDER
Property | Requirement




Typel Type 2 Type3

Grade of base asphalt cement PG 64-16 PG 58-22 PG 52-28
Rotational Viscosity*; +77°€€3510°F).; 1.5-4.0 1.5-4.0 1.5-4.0
Pascal seconds feps} €500-4000) €500-4000) €500-4000)
Penetration; 4°C (39°F). 200g, 60 sec. 10 15 25
(ASTM D 5); dmm-iny, min €0:04) £0:06) 010)
Softening Point; (ASTM D 36). 57 a4 52
2C( °F), min. 135 29130 26125)
Resilience: 2526+ 77°F} 25 20 15

(ASTM D 3407); %.min
* The Viscometer used must be a hand held rotational viscometer, such as a Rion (formerly Haake) Model
VT — 04, or an equivalent, using Rotor No. 1 . The rotor, while in the off position, shall be completely
immersed in the binder at a temperature from 350 to 355 degrees F for a minimum heat equilibrium period
of 60 seconds, and an average viscosity determined from three separate constant readings (+ 0.5 pascal-
seconds) taken within a 30 second time frame with the viscotester level during testing and turned off

between readings. Continuous rotation of the rotor may cause thinning of the material immediately in
contact with the rotor, resulting in erroneous results.

717.2.1.4 Asphalt-Rubber Binder Design: At least two weeks prior to the use ofasphalt-rubber, the Contractor
shall submit an asphalt-rubber binder design prepared by an ADOT approved laboratory. Such design shall meet the
requirements specified herein. T he design shall show the values obtained from the required tests, along with the
following information: percent, grade and source of the asphalt cement used; and percent, gradation and source(s) of

rubber used.

325.2.2717.2.2 Aggregate: Coarse a nd f ine a ggregates shall conformt ot he a pplicable r equirements o { this
seettonTables 325-3 and 325-4 below. Coarse mineral aggregate shall consist of crushed gravel, crushed rock, or
other approved inert material with similar characteristics, or a combination thereof, conforming to the requirements
of these specifications.

(Coarse aggregate is material retained above the Number 8 sieve and fine aggregate is material passing the Number 8
sieve. |[Aggregates shall be free of deleterious materials, clay balls, and adhering films or other material that prevent

thorough coating with t he a sphalt c ement. Mineral a ggregate s hall conform to the following r equirements when
tested in accordance with the applicable test methods.

Comment [DLC4]: Coarse & fine aggregates
based on #8 or #4 sieve? Note difference in FFC vs.
UV & SE.

Table 325-1717-3

PhecDoe g O e Dhin
MIX DESIGN GRADATION REQUIREMENTS

Overlay Thickness 17 &1-%" 2"

Sieve Size Percent Passing Percent Passing
17 (25 mm) 100 100

% (19 mm) 100 95-100

¥, (12.5 mm) 95-100 78-92

¥%” (9.5 mm) 78-92 61-75

No. 4 (4.75 mm) 28-45 30-40

No. 8 (2.36 mm) 15-25 15-25

No. 30 (600 pm) 5-15 5-15

No. 200 (75 pm) 3.0-7.0 2.0-6.0

The combined aggregate properties shall conform to the requirements of Table 325-2 below.

Fable-325-2

Table 717-4

COARSE/FINE AGGREGATE REQUIREMENTS




Characteristics Test Method Requirements

Fractured Faces, % (Plus No. 8-mat}) ArizARIZ 212 85, 1 or more

Uncompacted Voids, % Ariz ARIZ 247 45.0 (High Traffic Volume)
42.0 (Low Traffic Volume)

Sand Equivalent (Minus No. 4-mat}) AASHTO T-176 65 minimum

Plasticity Index AASHTO T89 & T-90 Non Plastic

L.A. Abrasion, % Loss AASHTO T-96 9 max. @ 100 Rev.

40 max. @ 500 Rev.

Eombined Bulk Specific Gravity AIMS-2 2.35-2.85 /{ Comment [DL5]: Consistent with 710
0-2.5

s M 0, -
ombined Water Absorption, % AIMS-2 ——{ comment [DL6]: Consistent with 710

325717.2.3 Mineral Admixture: Mineral a dmixture used in a sphalt-rubber c oncrete s hall be dry hydrated lime

conforming to the requirements of ASTM C 1097 or Portland cement conformm% to ASTM C 150 for Type II, or

ASTM C 595 for T ype IP. fThe m inimum m ineral a dmixture content willbe 1. 09(—)|percent by weight oftotal | Comment [DL7]: Some discussion about
aggregate, ‘ requiring 1.5% admix. Is this necessary considering
there is now a TSR specification in the design
v
325717.3 MIX DESIGN REQUIREMENT: RO
Comment [DL8]: Consistent with 710

325717.3.1 General:ﬁ"he mix design for asphalt-rubber concrete shall be prepared by a laboratory that is accredited
through the AASHTO Accreditation Program (AAP) in Hot Mix Asphalt A ggregates and Hot M ix A sphalt. T he
laboratory shall be under the direct supervision of a Civil Engineer, registered by the State of Arizona, and who is
listed by ADOT as a “Qualified Asphalt Concrete Mix Design Engineer” within ADOT’s latest list of a pproved
laboratories. Thel atestl istof a pprovedl aboratoriesi sa vailableo n ADOT’s webp age
http://www.azdot.gov/highways/materials/quality assurance.asp. The date of the design shall not be older than two

years from the date of submittal, unless supportive documentation is provided and approved by the Engineer, ///{ Comment [DL9]: Consistent with 710

The mix design method used shall be in accordance with the Marshall Mix procedure, 75 blows, as described in
Arizona T est M ethod 8 32 “ Marshall M ix D esign M ethod for A sphalt-rubber C oncrete ( Asphalt Rubber)”. M ix
designs are subject to approval by the Engineer.

325717.3.2 Mix Design Criteria: The mix shall comply with the criteria in Table 325-35 below.

Table 325-3717-5

MARSHALL MIX DESIGN CRITERIA
Criteria Low Volume Traffic High Volume Traffic
Asphalt Rubber Binder Content
1” and 1-1/2” Overlay Thickness 8.4% minimum 8.0% minimum
2” Overlay Thickness N/A 7.0% minimum
Mixture Air Voids, % B.5-45 4.5-5.5 __—{ comment [DL10]: Slightly wider mixture void
Voids in Mineral Aggregate, % 19.0 min 19.0 min range due to the nature of ARAC compared to
Tensile Strength Ratio, AASHTO T-283 65% minimum 65% minimum conventional mix.
Marshall Stability, pounds minimum 600 600
Marshall Flow, 0.01 inch minimum 16 16

The mix design report shall include the following elements as a minimum.
(1) The name and address of the testing organization and the person responsible for the mix design report.
(2) The mix plant identification and/or location, as well as the supplier or producer name.
(3) The traffic condition (low or high traffic) and lift thickness.

(4) A description of all products that are incorporated in the asphalt-rubber concrete along with the sources of all
products, including asphalt binder, crumb rubber, mineral aggregate, and admixtures.

(5) The results of all testing, determinations, etc., such as: specific gravity and gradation, water absorption, sand
equivalent, | oss o n abrasion, fractured c oarse aggregate pa rticles, T ensile S trength R atio (AASHTO T -283),
Marshall b ulk density, stability and flow, a sphalt a bsorption, percent a ir voids, voids i n m ineral a ggregate.
Historical abrasion v alues may be s upplied o n e xisting s ources. T he submittal s hould include a plot of t he


http://www.azdot.gov/highways/materials/quality_assurance.asp�

gradation on the Federal Highway A dministration’s 0.45 P ower Gradation Chart and p lots of the c ompaction
curves.

(6) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used
within the mix design.

(7) A specific recommendation for design asphalt-rubber binder content and any limiting conditions that may be
associated with the use of the design, such as minimum percentages of crushed or washed fine aggregate.

(8) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was
completed.

(9) The Asphalt-Rubber Binder (ARB) blend design.

The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed
as part of his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor
and/or hi s s upplier shall not change pl ants nor ut ilize additional mixing pl ants w ithout pr ior approval of the
Engineer. Any changes in the plant operation, the producer’s pit, the asphalt binder, including modifiers in the
asphalt binder, or any other item that will cause an adjustment in the mix, shall be justification for a new mix design
to be submitted.

End of Section
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SECTION 321

ASPHALT CONCRETE PAVEMENT
321.1 DESCRIPTION:

This section is to provide specifications for furnishing all materials, mixing at a plant, hauling and placing a mixture
of a ggregate m aterials, m ineral a dmixture a nd a sphalt binder to form a pa vement c ourse for placement upon a
previously prepared base or sub base.

321.2 MATERIALS AND MANUFACTURE:

The materials shall conform to Section 710 for the type specified. The specific required mix type shall be called out
in the contract documents or as directed by the Engineer.

321.3 WEATHER AND MOISTURE CONDITIONS:

Asphalt concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is
40 degrees F. (50 degrees F for Asphalt Concrete lift less than 2 inch thick) or above. No asphalt concrete shall be
placed when the weather is foggy or rainy, or when the base or sub base on which the material is to be placed is
unstable. Asphalt concrete shall be placed only when the Engineer determines that weather conditions are suitable.

321.4 APPLICATION OF TACK COAT:

A tack coat shall be applied to all existing and to each new course of asphalt concrete prior to the placing of a
succeeding lift of asphalt concrete. The tack coat may be deleted when a succeeding layer of asphalt concrete is
being applied over a freshly laid course that has been subjected to very little traffic when approved by the Engineer.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1 h or
CSS-1 h as specified in Section 713.

The same material that is specified above for the tack coatshall be appliedto the vertical surfaces of existing
pavements, curbs, and gutters, against which asphalt concrete is to be placed.

The surface to be covered may require repair or patching as directed by the Engineer. This shall be addressed in the
project specifications prior to the bidding of the project.

321.5 MIX DESIGN

The mix design shall be submitted to the Engineer at least five working days prior to the start of asphalt concrete
production. Mix d esigns provided b ythe agency maybe utilized on projects at the E ngineer’s di scretion. T he
Engineer will review and approve the mix design to assure it contains all of the required information as outlined in
Section 710.3.1. The target values for gradations, binder contents, and air voids will be established as the accepted
Job Mix Formula (JMF) based upon the mix d esign. Mix d esigns not ¢ ontaining all of the i nformation willbe
returned within five working days o freceipt o fall mix d esign i nformation, for action and r esubmission by the
contractor.

Once the mix design has been approved by the agency and the mixing plant selected, the C ontractor and/or his
supplier shall not change plants nor utilize additional mixing plants without prior approval of the Engineer.

Ifthe contractor elects to change its source of material, the contractor shall furnish the Engineer with a new mix
design, which meets the requirements of Section 710, as amended by the Project Specifications.



The contractor may make s elf-directed target changes to the approved mix design within the limits shown below.
Requests for self-directed target changes shall be made in writing and acknowledged by the Engineer prior to the
start of production of a lot and will remain in effect until such time as any additional changes are implemented.

The self-directed target changes must meet the contract requirements for mix design criteria and gradation limits.

TABLE 321-1
ALLOWABLE SELF-DIRECTED TARGET CHANGES
MEASURED ALLOWABLE SELF-DIRECTED
CHARACTERISTICS TARGET CHANGES
Gradation (Sieve Size)
3/8 inch + 42% from mix design target value
No 8 + 2% from mix design target value
No 3640 + 214% from mix design target value
No 200 Nonre+0.5% from mix design target value
Binder Content + 0.2% from mix design target value
Effective Air Voids None

The contractor may propose target changes, other than self-directed changes, to the approved mix design for the
approval of the Engineer. The Engineer will determine if the proposed target change will result in mix production
that meets the contract requirements for mix design criteria and gradation limits. The target changes willnotbe
retroactive for the purpose of acceptance.

321.6 MIX PRODUCTION:

All materials shall be proportioned by weightina hot mix asphalt plant in the proportions required by the mix
design to provide a homogeneous and workable mass. Each hot mix asphalt plant shall be inspected in accordance
with t he pr ovisions contained i nt he * Hot Mix Asphalt Production Facilities’ by the A rizona Rock P roducts
Association and shall have a current inspection certificate. All measuring devices shall be calibrated at least annually
by atechnician licensed by the Arizona B ureau o f Weights & Measures. Mixing p lants s hall conformto the
requirements of AASHTO M 156, except as modified herein.

In drum mix plants the mineral admixture shall be added and thoroughly mixed with the mineral aggregate by means
of'a m echanical m ixing device prior t o t he m ineral a ggregate a nd m ineral a dmixture e ntering the d ryer. T he
moisture content of the combined mineral aggregate shall be a minimum of three percent by weight of the aggregate
during the mixing process.

For drum-mix plants, the mineral admixture shall be weighed across a weigh belt, or other approved a lternative
weighing system, with a weight totalizer prior to entry into the mechanical mixing device. The mechanical mixing
device shall be a pugmill type mixer that is in good working condition. The rate of the aggregate feed shall not
exceed the mixing device’s capacity in ton per hour. The mixer shall be constructed to minimize the loss of mineral
admixture and s hall be 1 ocated in the ag gregate d elivery system at a | ocation where the mixed material can be
readily inspected. The mixing device shall be capable of effective mixing in the full range of the asphalt concrete
production rates.

The hot plant and equipment shall be constructed and operated to prevent loss of mineral admixture through the dust
collection system of the plant.

A positive signal system shall be provided and utilized during production whereby the mixing shall automatically be
stopped if the mineral admixture is not introduced into the mineral aggregate. The plant will not be permitted to
operate unless the signal system is in good working condition.

The i ntroduction o f bi tuminous m aterial s hall be controlled by an a utomated system fully integrated with t he
controls or the mineral aggregate and mineral admixture. The production of the plant shall be controlled by the rate

/{ Comment [JB1]: Matches ADOT requirements ]




required to obtain a uniform mixture of all components. Drying and heating shall be accomplished in such a manner
as to preclude the mineral admixture from b ecoming c oated with un-spent fuel. The completed asphalt co ncrete
may be held in storage for up to 12 hours in insulated or heated silos, providing the minimum temperature noted
herein for placement and compaction is met behind the placement device. If the Engineer determines that there is an
excessive amount of h eat, heat 1 oss, drain down, segregation and/or oxidation of the mixture dueto temporary
storage, use of surge bins or storage bins will be discontinued.

The temperature of the asphalt concrete, with unmodified binders, upon discharge from the mixer shall not exceed
335 degrees F. The discharge temperature may be increased on the recommendation of the binder supplier, when
approved by the Engineer. If the asphalt concrete is discharged from the mixer into a hopper, the hopper shall be
constructed so that segregation of the asphalt concrete will be minimized.

321.7 TRANSPORTATION:

Petroleum distillates or other substances that will have a detrimental effect on the asphalt concrete shall not be used
as a release agent.

The beds of all transportation units shall be clean and smooth to allow the free flow of material into the paving
machine’s hopper.

Tarpaulins shall be furnished on all trucks and used when weather condition warrant, or if directed by the Engineer.
321.8 PLACEMENT:

321.8.1 Placing: All courses of asphalt concrete shall be placed and finished by means of a s elf-propelled paving
machine e quipped with an automatically a ctuated c ontrol system, e xcept under certain conditions or at locations
where the Engineer deems the use of a self-propelled paving machine impracticable.

The control s ystem shall control the elevation o fthe screed at each end by controlling the elevation o fone end
directly and the other end indirectly either through controlling the transverse slope or alternatively when directed, by
controlling the elevation of each end independently.

The control system shall be capable of working with one of the following devices:

(A) Ski or non-contact device of not less than 30 feet in length, supported throughout its entire length
B) Taut stringline or wire set to grade

© Short ski or sonar sensing units from curb control

D) Joint matching shoe

Failure of the control system to function properly shall be cause for the suspension of asphalt concrete production.
In order to achieve a continuous operation, the speed of the paving machine shall be coordinated with the hot mix
plant and transport units.

If the asphalt concrete is dumped from the hauling vehicles directly into the paving machine, care shall be taken to
avoid jarring the machine or moving it out of alignment. No vertical load shall be exerted on the paving machine by
the truck.

If asphalt concrete is dumped upon the surface being paved and subsequently loaded in the paving machine, the
loading equipment shall be self-supporting and shall not exert any vertical load on the paving machine. Substantially
all of the asphalt concrete shall be picked up and loaded into the paving machine.

Self-propelled pa ving m achines shall s pread t he m ixture without s egregation or t earing, true to line, grade and
crown indicated on the Project plans. Pavers shall be equipped with hoppers and augers that will distribute t he
mixture uniformly in front of an adjustable floating screed. The raising of the hopper wings must be minimized and
the paving machine will not be operated when in an empty condition.



Screeds s hall in clude any strike-off d evice op erated by t amping or vi brating action w hich is e ffective, w ithout
tearing, shoving or gouging the mixture and which produces a course with a uniform texture and density for the full
width b eing pa ved. S creeds shall be adjustable as to height and crown and shall b e e quipped with a c ontrolled
heating device for use when required. Inthe case of the screed, auger extensions and vibrators shall be installed
wherever the s creed i s extended more than one (1) foot b eyond the e nd of the base auger or auger e xtension.
However, when placing material against an extremely uneven curb or edge over a short distance, the Engineer may
waive the auger extensions and vibrators.

At any place not accessible to the roller, the mixture s hall b e thoroughly compacted with tampers to provide a
uniform and smooth layer over the entire area compacted in this manner.

321.8.2 Joints: Transverse joints, before a surface course is placed in contact with a cold transverse construction
joint, the cold existing asphalt concrete shall be trimmed to a vertical face for its full depth and exposing a fresh
face. After placement and finishing the new asphalt concrete, both sides of the joint shall be dense and the joint shall
be s mooth a nd tight. The surfaceinthe areao fthejointshall not deviate m ore t han % inch froma 1 2-foot
straightedge, when tested with the straightedge placed across the joint, parallel to the centerline.

Longitudinal Joints of each course shall be staggered a minimum of 6 inches with relation to the longitudinal joint of
the immediate u nderlying ¢ ourse ¢ old transverse ¢ onstruction joint, the c old e xisting a sphalt ¢ oncrete s hall b e
trimmed to a vertical face forits full depthand exposing a fresh face. The fresh face shall be tacked prior to
placement of the adjacent course. After placement and finishing the new asphalt concrete, both sides of the joint
shall be dense and the joint shall be smooth and tight. The surface in the area of the joint shall not deviate more than
Yainch froma 12 -foot s traightedge, w hen t ested w ith t he s traightedge placed a cross t he j oint, parallel t o t he
centerline. The joint will be tack coated if required by the Engineer.

321.8.3 Asphalt Leveling Course: A leveling course shall be used when specified, or as directed in writing by the
Engineer, to bring existing pavement to a uniform grade prior to placing an overlay or other course. If a leveling
course is being applied on an Asphalt surface, a tack coat shall be applied. The compaction requirements contained
in Section 321.10 do not apply to leveling courses.

321.8.4 Compaction: Asphalt Base Course and Surface Course: It is the contractor’s responsibility to perform
any desired Q uality Control m onitoring a nd/or testing during compaction operationst o a chieve t he r equired
compaction. AsphaltThe t emperature o 't he a sphalt concrete i mmediately behind the 1aydown machine s hall be
referenced-to—-meet th e m inimum r equirements o f Table 32 1-3—Fhe—-2. A probe t ype thermocoupleclectronic
thermometer shall-havewith a current calibration sticker attached- will ln used to measure the temperature of the
asphalt concrete mixture. When measuring the temperature of the mat, the probe shall be inserted at mid-depth and
as horizontal as possible to the mat.

TABLE 321-2
MINIMUM ASPHALT CONCRETE PLACEMENT TEMPERATURE
Base (”Temg Mat Thickness (inches
B % Y 1 1% 2 3 and greater
40— 50 - = 310 300 285 275
50— 60 - 310 300 295 280 270
60 —70 310 300 290 285 275 265
70 — 80 300 290 285 280 270 265
80-90 290 280 270 270 265 260




| | 90 280 275 265 265 260 255

| (1) Base on which mix is to be placed

Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All
compaction equipment shall be operated and maintained in accordance with the manufacturer’s recommendations
and the project requirements. During the rolling operation, the speed of the roller shall not exceed 3 miles per hour,
unless otherwise approved by the Engineer.

Pneumatic t ired compactors s hall b e equipped with s kirt-type d evices m ounted a round t he t ires s o t hat t he
temperature of the tires will be maintained during the compaction process.

The Engineer will determine the acceptability of the pavement compaction in accordance with Section 321.10.

321.8.5 Smoothness: The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-
section and free from ruts, humps, depressions or irregularities. An acceptable surface shall not vary more than one-
fourth ( ¥4) inch from the lower edge of a 12-foot straightedge when t he s traightedge i s pl aced parallel to t he
centerline of the roadway.

321.8.6 Asphalt Concrete Overlay: Asphalt concrete overlay consists of the placing and compacting plant mix
asphalt concrete over existing asphalt concrete paving. The thickness of the overlay shall be as shown on the plans
or as specified in the special provisions. Preliminary preparation of existing surfaces will be required except when
accomplished by the Contracting Agency, anditisso stipulated in the special provisions. With the exception of
those which have been preheated and remixed only, existing surfaces shall receive a tack coat.

Asphalt concrete mix aggregate gradation and percentage of asphalt binder shall be in accordance with Section 710
using a 1/2-inch Marshall-Low Traffic asphalt concrete mix designation for overlay more than one and one-half inch
in thickness and a 3/8-inch Marshall-Low Traffic asphalt concrete mix designation for overlay one and one-half inch
or less in thickness, unless otherwise shown or specified in the special provisions.

Except when they have been preheated and remixed, pavement surfaces shall be prepared as follows:

(a) Before placing asphalt concrete overlay, severely raveled areas or cracked areas that are depressed more
than 3/4-inch from the adjoining pavement shall be cut out and patched at 1east 48 hours prior to the resurfacing
operation. O ver-asphalted areas or rough high spots shall be either milled or cut out and patched. Large shrinkage
cracks shall be filled with asphalt sealing compound acceptable to the Engineer. The entire surface shall be cleaned
with a power broom. Raveled areas that do not require removing shall be cleaned by hand brooming. The above are
incidental, and the cost thereof shall be included in the bid items.
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(b) Before placing asphalt concrete overlay, milling shall be done as shown on the plans or specified in the
special provisions and shall be in accordance with Section 317.
(c) After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat per Section
321.4. Traffic will not be permitted to travel over surfaces which have received a tack coat. When the overlay is to
extend onto the concrete gutter, the gutter shall be throughlythoroughly cleaned of loose dust and cement particles
and shall be tack coated.

Asphalt concrete o verlay shall be placed as specified in S ection 321.8.1 and c ompacted as s pecified in Section
321.8.4. The surface smoothness shall meet the tolerances specified in Section 321.8.5.

Manholes shall be built up and the frames set flush with the finished surface of the new paving, and tops of value
boxes, clean-outs and other existing structures shall be adjusted to finish grade. In the event the base course and
original pa ving ha ve b een removed or disturbed in or der to build up the manhole, they s hall be replaced w ith



| approved materials which shall be throushlythoroughly compacted. The asphalt concrete around the manhole frame
shall be completed and made flush with the adjacent overlay.

321.8.7 Pavement Fabric Interlayer: Pavement fabric interlayer shall be used only when specified on the plans or
in the specifications.

Pavement fabric interlayer shall be in accordance with Table 796-1 and be the class designated on the plans or in the
specifications.

Asphalt binder c oat used to bond the fabric to the pa vement s hall b e pa ving a sphalt P G 70-10 a sphalt cement
conforming to the requirements of Section 71 1. The application and distributing e quipment for the asphalt binder
shall conform to the requirements of Section 330. The asphalt binder coat shall be uniformly spray applied to the
prepared pavement surface at the rate of 0.20 gallons per square yard for Class B fabric or at the rate of 0.25 gallons
per square yard for Class A fabric. Some underlying surfaces may require a higher or lower application rate. A test
strip may be necessary to determine the proper application rate. The width of liquid asphalt cement application shall
be the fabric width, plus six inches.

Neither the asphalt binder coat or fabric interlayer shall be placed when weather conditions, in the opinion ofthe
Engineer, are not suitable. The asphalt binder and fabric interlayer shall only be placed when the pavement is dry,
the ambient air temperature is 50 degrees F and rising, and pavement temperature is 40 degrees F and rising.

Equipment for placing the fabric shall be mechanized and capable of handling full rolls of fabric. The e quipment
shall be able to lay the fabric smoothly to maximize pavement contact and remove air bubbles. Stiff bristle brooms
shall be used to smooth the fabric. The equipment used to place the fabric shall be in good working order and is
subject to approval by the Engineer.

Pavement fabric interlayer shall not be placed if the in-place binder is hotter than 325 degrees F or has cooled to 180
degrees F or below (as determined by non-contact thermometer).

Pavement fabric interlayer shall be placed onto the asphaltic binder with the heat bonded side up with a minimum
amount of wrinkling or folding. Remaining wrinkles or folds 1-inch and larger shall be removed or slit and shingle-
lapped in the direction of paving. Burning or torching of wrinkles is not allowed. Fabric shall overlap three to six
inches to insure full closure of the joint. T ransverse j oints shall b e s hingle-lapped in the direction of pavingto
prevent edge pickup by the paver. A second application of hand-placed asphalt binder may be required at laps and
repairs as determined by the Engineer to ensure proper binding of the narrow double fabric layer.

All areas where fabric has been placed shall be paved with asphaltic concrete during the same workshift. Placement
of the asphaltic concrete shall closely follow fabric lay down. The temperature of the asphaltic concrete immediately
behind the laydown machine shall not exceed 325 degrees F. In the event that the asphalt binder coat bleeds through
the fabric causing construction problems before the overlay is placed, the affected areas shall be sanded with a sand
blotter in compliance with Section 333. Excess sand shall be removed before beginning the paving operation. In the
event of rainfall prior to the placement of the asphaltic concrete, the fabric shall be allowed to dry before the asphalt
concrete is placed.



Turning of the paving machine or of other vehicles on the fabric shall be gradual and kept to a minimum to avoid
damage to the fabric. Should e quipment tires stick to the fabric during pa vement o perations, small quantities of
paving a sphalt concrete shall b e broadcast on the fabric t o prevent pi ck-up. D ecrease of binder rate in order to
minimize pick-up on tires is not allowed.

B%%"'ﬁ;em-p
(S
& % 1 s 2 3-and-greater

40—50 -_ -_ 310 300 285 245
50—60 —_ 310 300 205 280 290
60—79 310 300 200 285 2495 265
70—80 300 200 285 280 290 265
80—90 290 280 290 290 265 260

=09 280 295 265 265 260 255
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321.9 QUALITY CONTROL:

Itis the contractor’s responsibility to perform Quality Control m onitoring and/or testing d uring a sphalt concrete
production to achieve the required compaction and to perform Quality Control monitoring and/ or testing during
asphalt concrete production to achieve the required mix properties. The Engineer may obtain samples of any
portion of any material at any point of the operations for his own use. Also, the Engineer may order the use of any
drying, proportioning and mixing equipment or the handling of any material discontinued which, in his/her opinion,
fails to produce a satisfactory mixture.

The asphalt concrete produced shall conform to the propertiesrequirements of the mix-design-production tolerances
established i ns ection 3 21.10.  Whent he a sphalt concrete doe s not conformt ot he approvedmixd-esign
propertiesproduction tolerances, 1t shall be reported to the Engineer, and corrective quality control measures shall be
implemented, or production shall cease immediately at no additional cost to the contracting Agency or Engineer.

321.10 ACCEPTANCE:

321.10.1 A cceptance C riteria: Unless ot herwise s pecified, asphalt ¢ oncrete w ill b e di vided into lots for the
purpose of acceptance. A lot shall be considered to be one day’s production. When the quantity of asphalt concrete
placed in a day exceeds 500 tons but is less than 2000 tons, the lot shall be divided into 500 ton sublots or fraction
thereof. Where the quantity of asphalt concrete placed in a day exceeds 2000 tons, the day’s production will be
divided into four (4) approximately equal sublots. A minimum of one sample will be obtained from each lot. Tests
used to determine acceptance will be performed by the Engineer or a laboratory employed by the Engineer. In either
case t he | aboratory shall be acc redited by the AASHTO Accreditation P rogram ( AAP), f ort he t ests b eing
performed. The acceptance laboratory will take representative samples of the asphalt concrete from each sublot to
allow for gradation, binder content, air voids, pavement thickness and compaction of base and surface course. Each
sublot will be accepted based upon the test data from the sample(s) from that sublot. All acceptance samples shall be
taken using random locations or times designated by the Engineer in accordance with ASTM D 3665.
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321.10.2 Gradation, Binder Content and Air Voids: The acceptance laboratory will take a sample of the asphalt
concrete in accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T168
from each sublot. The minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall
be d etermined in a ccordance w ith AASHTO T308 using t he i gnition furnace for each s ublot. The a cceptance
laboratory is responsible for obt aining the necessary m aterials and performing an i gnition furnace calibration as
outlined in AASHTO T308 for each asphalt concrete mixture utilized on the project. The correction factor used for
each test shall be clearly indicated on the report. T he bul k density for M arshall M ix d esigns shall be tested in
accordancew ith A ASHTO T 245.T he bulkd ensity for Gyratorym ixd esignss hall bet ested in
accordance with AASHTO T312. The m aximum t heoretical d ensity shall b et ested i n acco rdance witht he
requirements of AASHTO T209- including fan drying per AASHTO T 209 Section 1. Effective voids determined
on the laboratory compacted specimens will be determined at a minimum of once per lot in accordance with the
requirements of AASHTO T269. Should the testing for effective air voids not meet the “Full Payment” or “No
Corrective Action” requirements of Table 321-5, additional testing for laboratory air voids on the remaining sublots
will be performed as necessary to determine the extent of the deficiency. Acceptance testing results will be furnished
to the c ontractor within five working days of receipt of samples by the acceptance laboratory. The a cceptance
laboratory shall ensure that the supplier is provided copies of all reports of acceptance testing performed on
asphalt concrete samples taken to determine compliance with specifications.

During production, the allowable deviations from the mix design gradation targets are listed in the tables below. The
allowable production tolerances may fall outside of the mix design gradation bands.:

TABLE 321-33A
GRADATION ACCEPTANCE LIMITS FOR MARSHALL MIXES

I

ACCEPTANCE Zs inch Mix /2 inch Mix 74 inch Mix Base Mix Inserted Cells
EHMHIFSFOR Inserted Cells
CONCRETESicve Inserted Cells
Size Inserted Cells
Maximum HOO% passingz-- e - 7%

A

7% . - 1% 6%
=== 7% — —
+7% +6% +6% +6%
] +6% 6% £6% 6% Inserted Cells
. Inserted Cells
Agsregate-SizeNo. 8 | a4 el
No. +00-and Ne-30 +4% +4% +4% +4% nserted Cells
No. 200 Sieve 29, 429/, 420/, +20/,
TABLE 321-3B
GRADATION ACCEPTANCE LIMITS FOR GYRATORY MIXES
Sieve Size % inch Mix Y5 inch Mix % inch Mix
¥a inch - - +7%
Y inch o +7% +6%




7 inch 7% +6% ==
No. 8 6% +6% 6%
No. 40 +4% +4% 4%

No. 200 2% 2% 2%

If the results from a single acceptance sample fall outside of the acceptance limits in Table 321-3 a second sample
shall be taken andifthe second acceptance sample is al so outside of the a cceptance limits in Table 321-3 the
Contractor shall cease production of asphalt concrete. Production shall not begin again until calibration test results
verify that adjustments made to materials or proportions yield a gradation that falls within acceptance limits in Table
321-3.

If the asphalt binder content is within + 0.40% of the mix design target value, the asphalt concrete will be paid for
at the contract unit price. If the asphalt binder content is greater than + 0.40% from the mix design target
value, the deficient area will be evaluated within the sublot by coring at maximum intervals of 100 feet from
the deficient sample. Th e asphalt content of the original deficient sample will be averaged with the asphalt
binder contento ft heco rest aken for re -evaluation to d etermine co mpliance w_ith t he a cceptance
requirements. If the resulting average of the asphalt binder content is greater than + 0.40% from the mix
design target value, then Table 321-4 shall apply to the sublot. Additional cores may be required to define the
limits of the deficient area, and shall not be used for re-evaluating acceptance.

TABLE 321-4
ASPHALT BINDER CONTENT €ORRECTIVEACTION-FOR DEVIATIONSACCEPTANCE AND
PENALTIES
When the contracting agency is the When the contracting agency is not
owner: the owner (i.e. permits):
Payment Reduction
Deviation from that permitted ($ per ton of asphalt concrete) Corrective Action
Over 0.0 to 0.1% points $2.00 EA (see 321.10.6)
Over 0.1 to 0.2% points $6.00 EA (see 321.10.6)
Over 0.2% points Removal* or EA per 321.10.6 Removal* or EA per 321.10.6

If the laboratory air voids fall within a r ange of 2.8% to 6.2%, the asphalt concrete will be paid for at the
contract unit price. If the laboratory air voids are outside of this range, the deficient area will be evaluated
within the sublot by coring at maximum intervals of 100 feet from the deficient sample. Th e laboratory air
voids of the original deficient sample will be averaged with the laboratory air voids obtained from each of the
cores taken for re-evaluation to d etermine co mpliance with the acceptance re quirements. I fthe resulting
average of the laboratory air voids is outside the indicated range, then Table 321-5 shall apply to the sublot.
Additional c ores may be required to define the limits of the d eficient area, and shallnotbe used for re-

evaluating acceptance.

TABLE 321-5

LABORATORY VOIDS ACCEPTANCE AND PENALTIES

Laboratory Air Voids (Measured
at Ng.s or 75 blows as applicable)

When the contracting agency is the
owner:
Payment Reduction
($ per ton of asphalt concrete)

When the contracting agency is not the
owner (i.e. permits):

Corrective Action




Less than 1.5% Removal* or EA per 321.10.6 Removal* or EA per 321.10.6
1.5-2.0% $2.50 EA (see 321.10.6)
2.1-2.7% $1.00 EA (see 321.10.6)
2.8-6.2% Full Payment No corrective action
6.3-6.9% $1.00 EA (see 321.10.6)
7.0-8.0% $2.50 EA (see 321.10.6)
| Greater than 8.0% Removal* or EA per 321.10.6 Removal* or EA per 321.10.6

| Note: Removal® refersto-Section 321106
Revised 2011 1999

If an agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or
Engineer w ill us e S ection 3 21.10 and specifically Tables 32 1-3, 321 -4 and 321-5 from S ection 3 21.10 w hen
determining the acceptance of the asphalt concrete with the material supplier.

321.10.3 Surface Testing: If directed by the Engineer surface drainage test shall be performed. The completed
surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, hum ps,
depressions or irregularities. An acceptable surface shall not vary more than 1/4 inch from the lower edge of a 12-
foot straightedge when the straightedge is placed parallel to the centerline of the roadway. The straightedge shall be
furnished by the contractor and shall be acceptable to the Engineer.

All streets shall be water tested for drainage in the presence of the Engineer or designated representative before final
acceptance. Any areas not draining properly shall be corrected to the E ngineer’s satisfaction at the Contractor’s
expense. Water for this testing shall be provided and paid for by the Contractor.

When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the
specified tolerance, or shall be cut out along neat straight lines and replaced with fresh hot mixture and thoroughly
compacted to ¢ onform w ith and bond t o t he s urrounding area. M aterials and w ork n ecessary t o ¢ orrect such
deviations shall be at no additional cost to the Contracting Agency.

321.10.4 Asphalt Pavement Thickness: Asphalt Pavement thickness will be determined from cores secured from
each sublot for this purpose. Such cores will be taken and measured by the Asphalt Concrete Coring Method. This
method canbe found atin Section 32 1.14. Each core l ocation will be patched by the party responsible for the
testing.

If the pa vement thickness is deficient from the target thickness by 0.25 inches or less, it will be paid for at the
contract unit price. If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is not
the owner (i.e. permits) the following steps will apply:

(1) Ifthethickness deficiency oft he pavement exceeds 0.251i nch,t helimits o ft he d eficienta rea willb e

| iselatedevaluated by coring at maximum intervals of 100 feet from the deficient core. The thicknesses of the original
deficient core will be averaged with the thicknesses of the cores taken from 100 feet on each side of it to determine
compliance with the acceptance requirements._If the resulting average thickness deficiency is greater than 0.25
inch, then Table 321-6 shall apply to the sublot. A dditional cores may be required to define the limits of the
deficient area, and shall not be used for re-evaluating acceptance.

(2) If the pavement thickness from step one above deviates from the target thickness by more than 0.25 inch but not
more than 0.50 inch, corrective action will be required. This corrective action will consist of application of a Type II
slurry seal coat in accordance to Section 71 5. The Contractor may present an engineering analysis outlining other
proposed r emedial m easures for t he consideration oft he E ngineer. The E ngineer will r eview the engineering
analysis and decide within 30 working days whether to accept the proposed remedial measures.




(3) If the pa vement t hickness from step one above deviates from the target t hickness by more than 0.50 inch,
corrective action will be required. The deficient area will be overlaid with no less than 1 inch thick lift, for the full
width of the pavement to meet or exceed the designed thickness, with the appropriate end and edge milling, with a
mixture approved by the Engineer. The Contractor may present an engineering analysis outlining other proposed
remedial measures for the Engineer’s consideration. The Engineer will review the engineering analysis and decide
within 10 working days whether to accept the proposed remedial measures. If the Engineer chooses to reject the
engineering analysis, the indicated overlay will be constructed by the Contractor at no additional cost to the Owner.

If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is the owner, Table 321-
6 will apply.

TABLE 321-6

ASPHALT PAVEMENT THICKNESS PAYMENT REDUCTION
For Thickness Deficiency of More Than 0.25 inches and less than 0.50 inches

Specified MatPavement Thickness Reduction in Payment or Corrective Action
Less than 1.5 inches 50%
1.50 inches to 1.99 inches 33%
2.00 inches to 2.49 inches 25%
2.50 inches to 2.99 inches 20%
3.00 inches and over 17%
321.10.5 Density:

321.10.5.1 Pavement Thickness 1-1/2 Inches or Less in Nominal Thickness:

Compaction shall consist of a “Rolling Method Procedure” using an established sequence of coverage with specified
types of compactors. A pass shall be defined as one movement of'a compactor in either direction. C overage shall
be the number of passes as are necessary to cover the entire width being paved.

The rolling sequence, the type of compactor to be used, and the number of coverages required shall be as follows:

Rolling Type of Compactor No. of Coverages
Sequence Option No. 1 Option No. 2 Option Option
No.1 No. 2
Initial Static Steel Vibrating Steel 1 1
Intermediate Pneumatic Tired Vibrating Steel 4 2-4*
Finish Static Steel Static Steel 1-3 1-3
* Based on the roller pattern which exhibits the best performance.

The Contractor shall s elect t he o ption f or compaction and, when p neumatic-tired compactors a re u sed, will
designate the tire pressure. Steel wheel compactors shall not be used in the vibratory mode for courses of one inch or
less i nt hickness nor when t he t emperature of t he a sphaltic concrete falls be low 180 degrees F. Initial a nd
intermediate _compaction shall b e a ccomplished b efore t he t emperature o f the as phaltic _concrete f alls b elow

200 degrees F.




Compaction will be deemed to be acceptable on the condition that the asphaltic concrete is compacted using the type
of compactors specified, ballasted and operated as specified, and with the number of coverages of the compactors as
specified.

321.10.5.2 Pavement Thickness Greater than 1-1/2 Inches in Nominal Thickness:

Achieving the required compaction is the responsibility of the contractor. The number and types of rollers is the
contractor’s responsibility and shall be sufficient to meet these requirements.

In-place air voids shall be determined in accordance with AASHTO T269 utilizing cores taken from the finished
pavement. The maximum theoretical density used in the determination of in-place air voids will be the average value
from the acceptance samples determined for the Lot as outlined in 321.10.1.

The Engineer will designate twe-one random test locatlons for each sublot and the acceptance laboratory will obtain
two-coresone core from each-that location. e —The outside one foot of
each pass of the pavement course or any unconfined edge will be excluded from testing. The Engineer may exclude
areas from the compaction lot that are not accessible by normal compaction equipment.

The C ontractor w ill pr ovide the traffic ¢ ontrol to facilitate any c oring op erations n ecessary f or ¢ ompaction
acceptance.

Cores w111 be taken per the Asphalt Concrete Coring Method. This method can be found in Section 321.14. The
sh-testAcceptance testing results will be furnished to the contractor within threefive
workmg days ofrecelpt of the-eeres:samples by the acceptance laboratory.

If the pavement density has in-place voids of 8.0% or less, the asphalt concrete will be paid for at the contract unit
price. I ft he pa vement density h as i n-place voids gr eater t han 8. 0%, the limitso-fthe-deficient areawillbe
isolatedevaluated within the sublot by coring at maximum intervals of 100 feet from the deficient core:(s) If both
cores in a sublot are deficient, 3 to 4 additional cores may be necessary to re-evaluate acceptance. The in-
place voids of all the orlgmal éehereﬁkcore(s) W helhel delluenl or acceptable, will be averaged with the in-place
voids o f the cores taken for re-evaluation to d etermine compliance with t he
acceptance requirements. If the average of the 1n-place voids is greater than 8.0% then Table 321-67 shall apply to
the sublot. _Additional cores may be required to define the limits of the deficient area, and shall not be used
for re-evaluating acceptance.

TABLE 321-7
PAVEMENT DENSITY PENALTIES

Limits of In-place Air Voids When the contracting agency is the owner: When the contracting agency is

Eessfor lift thicknesses greater than Payment Reduction not the owner (i.e. permits ):

1.5 inches ($ per ton of asphalt concrete) Corrective Action
8.1% 10 9.0% $4.00 EA

9.1% to 10.0% $6.00 EA and Type II Surry Seal

10.1% to 11.0% Removal* or EA per 321.10.6 Removal* or EA per 321.10.6




Greater than 11.0% Removal Removal

| *Notes: Removal* refers to Section 321-.10.6. The Contractor s hall remove and replace the entire s ublot that is
deficient. Removal for In-place Air Voids greater than 11.0% is not eligible for Section 321.10.6.

321.10.6 Engineering Analysis (EA): Within 10 working days after receiving notice that a lot or sublot of asphalt
concrete is deficient for-and is found to fall within the “Removal™by-the Engineer; or EA” band per Table(s) 321-6,
and 32 1-8 the contractor may submit a written proposal (Engineering Analysis) to accept the material in place at the
applicable p enalties along w ith p ossible remediation(s) listed in the “Removal or E A” ¢ ategory. E ngineering
Analysis can also be proposed for non-removal categories of “Corrective actions” when the contracting agency is
not the owner (i.e. permits).

The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt concrete if left in
place. The Engineering Analysis shall also detail the effect of any proposed corrective action ento the material(s) in
place asitr elates to thein -place m aterial’s performance. The Engineering A nalysis s hall b e performedbya
professional engineer experienced in asphalt concrete testing and mix designs. If the lot or sublot is submitted for
referee testing by the contractor, the ten working days allowed to prepare an engineering analysis-will begin upon
notification of referee test results.

When an Engineering Analysis recommends that a specific lot or sublot should not be removed, the Engineering
Analysis will recommend that the following p enalties ( Table 321-8) be paid when the c ontracting a gency is the
owner, for the specific criteria being reviewed by the EA.

TABLE 321-8

ENGINEERING ANALYSIS PENALTIES for REMOVAL* LOTS/SUBLOTS LEFT IN-PLACE

- - Penalty When Contracting Agency
Acceptance Criteria Acceptance Limits is the Owner ($/Ton)
Asphalt Binder Content Over 0.2% points from that Permitted $9.00
Laboratory Air Voids (Me'a sured at Less than 1.5% or Greater Than 8.0% $3.75
Naes Or 75 blows as applicable)
Limits of In-place Air Voids 10.1% to 11.0% $9.00

Within 15 working days, the Engineer will determine whether or not to accept the contractor’s proposed Engineering
Analysis.

321.11 REFEREE:

In the event the contractor elects to question the acceptance test results for cither asphalt binder content, laboratory
air voids, density or a combination thereof for a sublot, the Contractor may make a written request for additional
testing of that sublot. Any request for referee testing must describe the contractor’s reasons for questioning the
validity of the original acceptance results and must clearly dusmbg w lmh set of acceptance tests are in question.

The Contractor will engage an independent laboratory ¢ = swho is accredited by
AAP in all of the acceptance tests-test methods. The independent laboratory shall be acceptable to the Engineer and
shall perform a complete-new set of acceptance tests (as required by Section 321.10 representing the area or set of
tests in question).. The results of these determinations will be binding on both the contractor and the agency. If the
test r esults obtained by the independent la boratory r esult in e limination or r eduction o f't he m agnitude of't he
applicable penalty the contracting Agency will bear the cost of the referee testing. If the applicable penalty remains
unchanged or increases, the cost for verification testing will be deducted from payments that were to be made to the
contractor.




These tests shalimay include asphalt bi nder c ontent, aggregate gr adation, M arshall or G yratory unit w eight, and
maximum theoretical unit w eight., laboratory air voids and in-place air voids (compaction). Samples for referee
testing shall come from representative samples obtained from the completed pavement, as directed by the Engineer.

The number of samples taken will be the same as specified in Section 321.10. The independent laboratory shall
compile the test results and transmit them to both the Engineer and the Centractor.contractor. The independent
laboratory shall include a letterreport signed by an Engineer registered in the State of Arizona, who is experienced in
asphalt concrete testing and mix designs-design development. The signed letterreport shall give an opinion that the
material evaluated either d oes or d oes n ot comply with pr oject s pecifications, and-shall cl early d escribe any
deficiencies, and the results will be binding between all parties.

321.12 MEASUREMENT:

Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as
| allowed above, which s hall i nclude t he r equired qu antities of m ineral a ggregates, —asphalt binder, a nd m ineral

admixture. M easurement s hall i nclude a ny tonnage used t o construct i ntersections, r oadways, s treets, or other
| miscellaneous surfaces indicated on the plans or as directed by the Engineer.

321.13 PAYMENT:

The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as
adjusted per Section 321.10, which price shall be full compensation for the item complete, as herein described and
specified.

Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer.

No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actual
field measurement of area covered, design thickness, and the mix design unit weight. The calculations and payment
for o verrun will be by individual pay item. T o compensate or adjust for a thickness d eficiency in an underlying
asphalt concrete course, the Engineer may authorize a quantity increase in excess of 10 percent for a subsequent
asphalt concrete course. In such cases, the quantity in excess of 10 percent will be paid for at the lowest unit price.

Except as otherwise specified in the special provisions, no separate payment will be made for work necessary to
construct miscellaneous items or surfaces of asphalt concrete.

321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 4” or 6”
diameter

321.14.1 Scope: This methodisto establish a consistent m ethod o fthe use ofa diamond bit coretorecover
specimens of 4 or 6 inch diameter for laboratory analysis and testing. The method will require the use of: water, ice
(bagged or other suitable type), dry ice, and a water-soap solution to be utilized when coring asphalt rubber concrete.
Individuals doingt he s pecimenr ecovery shouldb e observinga Il's afetyr egulations fromt he equipment
manufacturer as well asthe required j ob site s afety requirements for a ctions, a nd r equired personal pr otective
equipment.

321.14.2 C ore D rilling D evice: The c ore drilling d evice w ill b e po wered b y a n e lectrical motor, orbyan
acceptable gasoline engine. Either device used shall be capable of applying enough effective rotational velocity to
secure a drilled specimen. The specimen shall be cored perpendicularly to the surface of pavement, and that the



sides of the core are cutin a manner to minimize sample distortion or damage. The machinery utilized for the
procedure shall be on a mounted base, have a geared column and carriage that will permit the application of variable
pressure to the core head and carriage throughout the entire drilling operation. The carriage and column apparatus
shall be securely attached to the base of the apparatus; and the base will be secured with a mechanical fastener or
held in place by the body weight of the operator. The core drilling apparatus shall be equipped with a water spindle
to allow water to be introduced inside of the drill stem while operating. The cutting edge of the core drill bit shall be
of

hardened steel or other suitable material with embedded diamond chips in the cutting surface. The core barrel shall
be of sufficient diameter to secure a specimen that is a minimum of four or six inches or whichever is prescribed for
necessary testing. The core barrel shall not be missing more than one of the teeth used for cutting; if so it shall be
discarded and another barrel shall be used. The core barrel shall also be a minimum of two inches longer than the
anticipated depth of pavement in accordance with project paving plans.

321.14.3 Accessory Equipment: A sufficient supply of ice and dry ice shall be provided to sufficiently cool the
pavement prior to securing the samples from the designated areas in the pavement. The ice should also be used to
adjust the temperature of the water used to cool the core bit. A water supply (usually a plastic 35 — 55 gal drum)
with sufficient hose to introduce the water into and through the spindle of the coring device by gravity feed. The
drum should be white or light in color to minimize excessive thermal heating of the water (for coring of asphalt
rubber cores see Note 1). At no time shall the water utilized in the coring operation exceed 65° F during the coring
operation. Ice shall be utilized o e nsure the temperature c ontrol of the water being introduced during the cutting
operation. An ice chest or other suitably insulated container that can maintain a temperature of less than 70° F shall
be used to secure the specimens during transport. The container will be equipped with flat shelving that will support
the drilled cores throughout the entire specimen dimension during transport back to the testing facility.

Miscellaneous hand tools to remove the drilled specimen from the drill hole or the core barrel taking great care in
not disturbing the specimen more than necessary (refer to fig. 1 in ASTM D 5361-05).

321.14.4 Process: The pavement surface at the time of coring shall not exceed a temperature of 90° F, the pavement
shall be conditioned with ice or dry ice to ensure that this requirement is met. Immediately after it has been ensured
that the pavement has dropped to the required temperature, core drilling shall begin. The operator will then apply an
even and c ontinuous pr essure (Note 2) to p enetrate through the full depth o f the pa vement. T he o perator w ill
concurrently ensure that enough water is moving over the core surface as to adequately remove any and all cuttings
that could damage the drilled core. After the pavement thickness has been penetrated the core shall be carefully
removed from either the drill hole or the core barrel and be immediately transferred to an ice chest or other suitable
container. Each individual core shall be placed on a shelf in the cooler with the exposed side of the specimen facing
down, or the “top side” down. If the specimen is a two lift core, the only acceptable means of separating lifts is with
a power or other acceptable wet saw type of equipment (conforming to ASTM D 5361-05); however, atno time
shall cores b e s plitusinga mallet and s crewdriver or m etal s traight e dge when b eing t ested f or bul k d ensity.
Perpendicularity of t he s pecimen shall be checked inthe field after t he s pecimen has b een extracted from the
surface. The core operator shall hold the core up to eye level and place the core top side down in a “speed square” or
small carpenters square. The specimen placed in the square shall not depart from perpendicular to the axis more than
0.5° (approximately equivalent to 1/16 of an inch in 6 inches). If the specimen is outside of this distance from square
it shall be discarded in the field and another sample cored that falls within tolerance. The cores upon arriving at the
laboratory for testing shall be carefully cleaned and measured for thickness in accordance with ASTM D 3549. A
speed square shall be utilized to measure squareness as compared to a 90° degree angle and shall not depart from
perpendicular to the axis more than 0.5° (approximately equivalent to 1/16 of an inch in 6 i nches). All remaining
testing shall be done within the parameters of the current project and / or agency required specification.

End of Section




End of Section

| * Note 1 — It should be noted that when the material to be cored is a rubberized asphalt mixture a wetting agent such as liquid dish soap
shall be added to the water barrel to hinder the material from sticking or allowing the binder to spread during coring.
*Note 2 — This refers to pressure exerted on the core barrel and machine during the coring process. T oo much pressure can cause
damage to the core barrel and the motor; and too little pressure can cause a glazing of the diamonds, reducing cutting efficiency and
premature wear of the barrel.



Date: July 15, 2011

To: MAG Specification and Detail Committee members

From: Jeff Benedict

RE: case 11-24 section 337 “Crack sealing”

Purpose: To add an updated section with clear limits of its use and scope of crack
sealing. The MAG did not have any specifications for crack sealing. Crafco, a major
vendor was consulted and helped write the specification. We then reviewed it and had

agency members review.
This reflects a major change to the current MAG section.



SECTION 336337
Crack Sealing and Crack Filling
336337.1 GENERAL:

This work shall consist of an application of hot applied, single component
polymer modified asphalt rubber, supplied in solid form used to seal or fill cracks
or joints in asphalt concrete or portland cement concrete pavements. Cracks or
joints that will be sealed shall be a minimum of ¥4 inch wide at time of work, and
have a maximum width of 1-1/2 inches-wide.

The work involves furnishing and placing all materials on existing pavement
surfaces in accordance with this specification.

336337.2 MATERIALS:

Materials shall be a premixed, single component mixture of asphalt cement,
aromatic extender oils, polymers, and granulized rubber in a closely controlled
manufacturing process. Materials will conform to the following specifications
when heated in accordance to ASTM D5078 to the Manufactures maximum safe
heating temperatures.

Test Specification

Cone Penetration (ASTM D5329) 20-40

Resilience (ASTM D5329) 30% Minimum
Softening Point (ASTM D113) 210°F (99°C) Minimum
Ductility, 77F (25C) (ASTM D113) 30 cm Minimum
Flexibility (ASTM D3111 *Modified) Pass at 30°F (-1°C)
Flow 140°F (60°C) (ASTM D5329) 3 mm Maximum
Brookfield Viscosity, 400°F (204°C) (ASTM D2669) 100 Poise Maximum
Asphalt Compatibility (ASTM D5329) Pass

Bitumen Content (ASTM D4) 60% Minimum
Tensile Adhesion (ASTM D5329) 400% Minimum
Maximum Heating Temperature 400°F (204°C)
Minimum Heating Temperature 380°F (193°C)

*Specimen bent 90° over a 1-inch mandrel within 10 seconds

336337.2.1 CERTIFICATION AND QUALITY ASSURANCE:

Prior to application, the Contractor shall submit certification of compliance to the
Engineer for all materials to be used in the work.



336337.3 EQUIPMENT:

The melter applicator unit shall be a self-contained double boiler device with the
transmittal of heat through heat transfer oil. It must be equipped with an on
board automatic heat controlling device to permit the attainment of a
predetermined temperature, and then maintain that temperature as long as
required. The unit shall also have a means to vigorously and continuously agitate
the sealant to meet the requirements of Appendix X1.1 of ATSM D6690. The
sealant shall be applied to the pavement under pressure supplied by a gear
pump with a hose and wand and direct connecting applicator tip. The pump shall
have sufficient pressure to apply designated sealant at a rate of at least three (3)
gallons (11.4 L) per minute. Melter applicators shall be approved for use by the
sealant manufacturer.

336337.4 APPLICATION:

The sealant shall be applied in the crack or joint reservoir uniformly seld-from
bottom to top and shall be filled without formation of entrapped air or voids.

The crack or joint shall be slightly overfilled then leveled with a 3” sealing disk or
v-shaped squeegee to create a neat band aid extending £ 1” on each side of the
crack or joint for surface strength and waterproofing. The band aid shall not be
more than 1/8 inch in thickness above the pavement surface.

If the pavement being sealed will be overlaid with Hot Mix Asphalt within six
months of sealant application, cracks shall be routed, and sealant placement
shall be recessed ¥4” (6 mm) in the crack or joint reservoir with no over band. If
routing is not used, the sealant over band thickness and width should be kept as
narrow and thin as possible.

336337.5 CLEANING AND PREPARING CRACKS OR JOINTS:

Prior to application of polymer modified asphalt rubber, all cracks or joints shall
be cleaned out of any debris and dust. As directed by the Engineer, final cleaning
of the CGraeks-cracks or joints shall be eleaned-by blowing or vacuuming. Routing
Cracks and joints maywillw# extend crack sealant life and performance. Most
cracks in Maricopa County have less than 1/8” movement over the course of a
year. On cracks that have spacing which creates more than 1/8” movement it is
recommended that cracks be routed.

336337.5.1 ROUTING:

Routing operation should be used to create a sealant reservoir. Cutting should
remove at least 1/8” (3 mm) from each side and produce vertical, intact surfaces
with no loosely bonded aggregate. Joints and cracks should be routed to a %"
(219mm) W x %" (19mm) D configuration for a typical application. A-lewprefile



336337.5.2 BLOWING:

Final cleaning shall use high pressure 90 psi (620 kpakPa) minimum, dry, oil free
compressed air to remove any remaining dust. Both sides of the crack or joint
shall be cleaned. Surfaces will be inspected to assure adequate cleanliness and
dryness.

336337.5.3 VACUUMING:

Final cleaning shall thoroughly clean cracks and joints to a minimum of 1”. The
vacuum unit shall use high pressure 90 psi (620_kpakPa) minimum, dry, oil free
compressed air to remove any remaining dust, directly attached to a vacuum unit
to collect the dust and residue. Both sides of the crack or joint shall be cleaned.
Surfaces will be inspected to assure adequate cleanliness and dryness.

336337.6 OPENING TO TRAFFIC:

Material shall not be exposed to traffic until fully cured. If sealed area must be
open to traffic a blotter material can be applied to surface of polymer modified
asphalt rubber.

336337.6.1 BLOTTER:

On two lane roads or where traffic may be likely to come in contact with the hot
sealant before it cures, a blotter or specialized detackifying material may be
required to prevent asphalt bleed and/or pickup of sealant by vehicular traffic.
Blotter material should be compatible with crack sealant and any surface
treatment being used.

336337.7 PAVEMENT TEMPERATURES

Polymer modified asphalt rubber shall be applied when pavement temperature
exceeds 40°F (4°C). Lower temperatures may result in reduced adhesion due to
the presence of moisture or ice. If pavement temperature is lower that 40°F
(4°C), it may be warmed using a heat lance that puts no direct flame on the
pavement. If installing at lower pavement temperatures that 40°F (4°C), extreme
care should be used to insure that cracks or joints are dry and free from ice and



other contaminates. Product temperatures should be maintained at the maximum
heating temperature recommended by the manufacture. If installing at night,
ensure that dew is not forming on the pavement surface. Applied product should
be checked by qualified personnel to ensure that adhesion is adequate.

| 336337.8 MEASUREMENT:

The cleaning and sealing of cracks and joints shall be measured by the lineal
foot.

| 336337.9 PAYMENT:

Payment will be full compensation for furnishing and placing all materials
specified and used, with no allowance for waste, and shall include labor,
equipment, tools, and incidentals to complete the work as prescribed and as
directed by the Engineer.

No payment will be made for materials rejected due to improper placement,
improper proportions of materials. Or material found to be defective or out of
specifications.



Date: July 15, 2011

To: MAG Specification and Detail Committee members

From: Jeff Benedict

RE: case 11-25 section 713 “Emulsified Asphalt Materials ”

Purpose: To updated this section with current specifications. The MAG section did not
have a PMQSH product that is used in slurry applications. This was added. We had
slurry producers review as well as the emulsion manufacturers reviewed it. Minor

changes to the specification table to bring it in to current standards.

This reflects a minor change to the current MAG section.



713.1 GENERAL:

SECTION 713

EMULSIFIED ASPHALT

Emulsified as phalts s hall be co mposed o f a p aving as phalt b ase uniformly e mulsified with water and an e mulsifying or
stabilizing agent. It shall be homogeneous throughout and if stored, shall show no separation of ingredients within 30 days
after delivery. Emulsified asphalt shall be classified as quick setting, rapid setting, medium setting or slow setting type in
either anionic or cationic emulsions.

Emulsified asphalt shall be specified as follows:

(A) Penetration type and high viscosity type emulsion shall be designated by the letters RS-Rapid Setting.

(B) Mixing type emulsion shall be designated by the letters SS-Slow Setting, MS-Medium Setting and QS-Quick Setting.

713.2 TESTING REQUIREMENTS:

The emulsified asphalt shall conform to the requirements set forth in Table 713-1.

713.3 TESTS REPORT AND CERTIFICATION:

Test reports and certifications shall be made in accordance with Section 711.

TABLE 713-1

REQUIREMENTS FOR ANIONIC EMULSIFIED ASPHALT
(Specification Designation)

Type

Rapid-Setting

Medium-Setting

Slow-Setting

Grade

RS-1

RS-2h

MS-1

MS-2

MS-2h

SS-1

SS-1h

Min. Max.

Min. Max.

Min. Max.

Min. Max.

Min. Max.

Min. Max.

Min. Max.

Tests on emulsions
Viscosity, Saybolt Furol at 77°F
(25°C.), sec

20 100

20 100

100

100

20 100

20 100

Viscosity, Saybolt Furol at 122°F
(50°C.), sec

75 400

Demulsibility, 35 ml. 0.02 N.
CaCl,, percent

60

60

Coating ability and water
resistance

Coating, after spraying

Cement mixing test, percent

Sieve test, percent

0.1

0.1

0.1

Residue by distillation, percent

55

Tests on Residue from Distillation
Test:
Penetration 77°F (25°C),
100g, 5's

Ductility, 77°F (25°C),
5 cm/min. cm.

~ Solubilityin
trichloroethylene, %

100 200

713-1



SECTION 713

TABLE 713-1 (continued)

REQUIREMENTS FOR ANIONIC/CATIONIC EMULSIFIED ASPHALT

(Specification Designation)
Type Quick Setting Rapid Setting Medium Setting Slow Setting Quick Setting
Grade QSH CQSH | CRS-1 | CRS-2h | CMS-2 | CMS-2h | CSS-1 | CSS-l1h [ PMCOS-1h
Min Max | Min Max | Min Max [ Min Max | Min Max | Min Max [ Min Max | Min Max | Min Max
Tests on emulsions:
Visc., Saybolt Furolat 777 1 59 100| 20 100 20 100|20 100| 20 100
s, Saybolt Furol at 122°F., 20 100|100 400| 50 450| 50 450
g ttlem ‘HF., ’)4 hour d'i”,
pereentStorage Stability Test, | 1 1 1 1 1 1 1 1 1 1 1 1 1 11
day, %
Demulsibility, 35 ml 0.8%
sodium dioctyl sulfosucinate, 40 40
%
Coating ability and water
resistance:
Dry aggregate Good Good
after spraying Fair Fair
wet aggregate Fair Fair
after spraying Fair Fair
Particle charge test Negative | Positive | Positive | Positive | Positive | Positive | Positive | Positive Positive
Sieve Test, % 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Cement Mixing test, % 2.0 2.0
Distillation:
Oil dlgtllla(‘fe, by volume of 3 3 D D
emulsion, %
Residue, % 57 57 60 65 65 65 57 57 _60
Test on Residue from distillation
test
gegestfc‘“o“’ 2°C T, 1001 46 10| 40 110[100 250] 40 90 | 100 250| 40 90 |100 250| 40 90 | 55 75
Ductility, 25°C (77°F.) S em | 40 40 40 40 40 40 40 40
per min, cm.
Ring and Ball Softening Point, 130
AASHTO T53 .
Elastic Recovery, % AASTHO -
= 55
T30
(i:)lublhty in trichloroethylene, 98 98 98 98 98 98 975 975 975
+ +

713-2



SECTION 713

| *Ifthe Particle Charge Test result is inconclusive for CSS-1 andor CSS-1h, material having a maximum pilph value of 6.7 will be
accepted.

* If using PMCQS-1h the Residue from distillation shall be obtained from ARIZ 504.

713-3



SECTION 713

713.4 TEMPERATURES:

Unless otherwise specified, the various grades of emulsified asphalt shall be applied at temperatures within the limits specified in
Table 713-2 the exact temperature to be determined by the Engineer. Emulsified asphalt shall be reheated if necessary. But at no time,
after loading into a tank car or truck for transportation to the work site, shall the temperature of the emulsion be raised above the
maximum temperature s hown in T able 7 13-2. D uring all r eheating o perations, t he e mulsified a sphalt s hall b e a gitated to prevent
localized overheating. Emulsified asphalt shall not be permitted to cool to a temperature of less than 40 degrees F.

TABLE 713-2
APPLICATION TEMPERATURE OF EMULSIFIED ASPHALT
Grade of Emulsified Asphalt Minimum °F. Maximum °F.
RS-1, MS-1, SS-1, SS-Th, CSS-1, CSS-1h 70°F. 140°F.
RS-2, MS-2, MS-2h, 1, ) .
CRS-1h, CRS-2h, CMS-2, CMS-2h, QSH, CQSH 125°F. 185°F.

Emulsified asphalt shall be heated in such a manner that steam or hot oils will not be introduced directly into the emulsified asphalt
during heating.

713.5 CONVERSION OF QUANTITIES:
When p ay q uantities o f e mulsified a sphalt a re d etermined f rom v olumetric measurements, t he v olumetric measurementatany

temperature s hall b e reduced to the v olume the material w ould o ccupy at 6 0 d egrees F . in acco rdance with ASTM D -1250. In
converting volume to weight, the computations shall be based on Table 713-3.

TABLE 713-3
EMULSIFIED ASPHALTS QUANTITY CONVERSION
Grade of Gals Per Ton Lbs Per Gal.
Material at 60°F. at 60°F.
All grades 240 8.33

713-4



Date: July 15, 2011

To: MAG Specification and Detail Committee members

From: Jeff Benedict

RE: case 11-26 section 332 and 715 Slurry Seal material and application

Purpose: This case has moved material items into 715 and updated 332 applications
sections to bring specification into current practice and technologies.

Revisions: Moved job mix formula to 715 from 332 (in whole) cleaned up language and
updated 715 to allow the use of the polymer modified emulsion binders.

This will be a major change to both sections, though only the addition of the PMQSH is
an addition. Tables are clearer and updated.



SECTION 332

PLACEMENT AND CONSTRUCTION OF ASPHALT EMULSION SLURRY SEAL COAT

332.1 DESCRIPTION:

The work co vered by t his s pecification co nsists o f furnishing al I 1 abor, eq uipment, a nd materials n ecessary t o
perform all operations required for the application of an asphalt emulsion slurry surface.

NOTE . . . THESE S PECIFICATIONS DO NOT C OVER T HE A PPLICATION OF C OAL T AR S LURRY
SEALS.
332.2 MATERIALS:

The asphalt emulsion material, mineral aggregate and mineral filler shall be as specified in Section 715.

332.34 EQUIPMENT:

332.34.1 G eneral: When r equested b y t he E ngineer, d escriptive i nformation o n t he s lurry seal mixing a nd
applications equipment to be used will be submitted for approval no less than 7 days before the work starts.

332.34.2 Self Contained Slurry Machine: The mixing machine will be a continuous flow type. It will be capable
of accu rately d elivering a pr edetermined pr oportion of p re-wetted ag gregate, mineral filler, water an d as phalt
emulsion to the mixing chamber and discharging the thoroughly blended mixture on a continuous basis. The mixing
machine will be equipped with a mineral filler feeder. The feeder will have an accurate metering device or method
to introduce a predetermined proportion into the mixer. The filler will be introduced into the mixing chamber at the
same time and location as the aggregate.

The mixing machine will be equipped with a water pressure system and fog-type spray bar, adequate for complete
water fogging of the surface to be sealed.



The mixing machine will be mounted on a truck or other vehicle capable of producing evenly controlled low rates of
speed throughout the operation to ensure the slurry is spread evenly and all cracks are filled.

332.34.3 Slurry Spr eading E quipment: Attached to the mixer machine s hall be a mechanical type s queegee
spreader equipped with flexible material in contact with the surface to prevent loss of slurry from the distributor. It
shall be maintained to prevent loss of slurry on varying grades and crown by adjustments to assure uniform spread.
There shall be a steering device and a flexible strike-off. The spreader box shall have an adjustable width. The box
shall be kept clean. Build-up of asphalt and aggregate on the box shall not be permitted. The use of burlap drags or
other drags shall be approved by the Engineer.

332.34.4 Rollers: Rollers shall be approved by the Engineer.

332.34.5 Cleaning E quipment: Power brooms, pick-up brooms, air compressors, water flushing equipment, and
hand brooms shall be suitable for cleaning the surface and cracks of the old surface.

332.34.6 Auxiliary Equipment: Hand squeegees, shovels, and other equipment shall be provided as necessary to
perform the work.

332.45 PREPARATION OF THE SURFACE:

332.5.1 Immediately before applying the slurry, the area to be surfaced shall be cleaned of dirt, loose material, and
other objectionable material. In urban areas, the surface shall be cleaned with a s elf-propelled pick-up sweeper. In
rural areas, power brooms may be used. When necessary, cleaning shall be supplemented by hand brooms. W ater
flushing will not be permitted in areas where cracks are present in the pavement surface.

The s lurry s hall not b e ap plied until a n i nspection o f't he s urface has b een made byt he E ngineer and he has
determined that it is suitable.

332.45.2 Tack Coat: When specified, a tack coat shall be applied in accordance with Section 329 using the same
type and grade of asphalt emulsion as specified for the slurry seal.

332.45.3 Water Fogging: When required by local conditions, the surface, directly ahead of the slurry box, shall be
pre-wetted by fogging. The fogging shall be accomplished in such a manner that the entire surface is damp with no
apparent flowing water or puddles.

332.56 WEATHER LIMITATIONS:

The slurry seal shall not be applied unless the pavement temperature is at least 45°F. and rising. The mixture shall
not be applied during unsuitable weather.

332.67 PROTECTION OF UNCURED SURFACE:

Adequate methods such as barricades, flagmen, pilot cars, etc., shall be used to protect the uncured slurry surface
from all types of traffic.

332.78 MIXING AND APPLICATION:
The mixing time shall not exceed four minutes. Excessive mixing will not be allowed. The resulting mixture shall
have the desired consistency, when placed on the surface. If breaking, hardening, segregation, balling or lumping

occurs during the mixing process, the batch will be discarded.

A sufficient amount of slurry shall be carried in all parts of the spreader at all times so that a complete coverage is
obtained.



No s treaks cau sed b y o versized ag gregate s hall b el eftin t he finished s urface. B uild-up o n 1 ongitudinal a nd
transverse j oints willb e keptt oa minimum. Approved s queegees shall b e used tos pread s lurry i n ar eas
nonaccessible to the slurry mixer.

| 332.89 ROLLING:

As soon as the asphalt slurry has been set sufficiently to prevent any material from being picked up, it shall be rolled
until all ridges have been ironed out and a uniform surface is obtained.

| 332.910 MEASUREMENT:

Quantities and materials for this work will be paid for at the contract price per unit of measurement for each of the
following pay items as indicated in the proposal.

(A) Bituminous tack coat if specified Ton (Diluted)
(B) Emulsified asphalt for slurry Ton (Undiluted)
(C) Aggregate for slurry Ton (Surface Dry)

Revised 1999



SECTION 715
SLURRY SEAL MATERIALS
715.1 GENERAL:

Slurry seal shall consist of a properly proportioned mixture of emulsified asphalt, mineral aggregate, mineral fillers,
additives (if necessary). and water.

All material s ources must b e a pproved prior to their use. T he C ontractor will submit a job mix formula and if
requested p requalifications for materials—samples at leasts evend aysp riorto s tarto f cesnstruction:
Whenconstruction. When requested, additional samples will be furnished during the construction period at no cost to
the Contracting Agency. This is a non-pay item.

715.2 AGGREGATE:

715.2.1 Mineral Filler: Mineral filler shall consist of finely divided matter, such as hydrated lime, pertlandPortland
cement, limestone dust or fly ash, conforming to the requirements of ASTM D-4318. Mineral filler shall be used
only when needed to reduce the setting time, to improve the workability or to reduce the stripping characteristics of
the aggregate emulsion mixture. The minimum amount of the required filler will be used and it will be considered as
part of the blended aggregate. The expected range shall be between .25% and 2.0% by weight of aggregate.

715.2.2 Mineral Aggregate: Mineral aggregate shall consist of sound and durable sand and/or crushed stone as per
MAG S ection 7 01 co mbined with an ap proved m ineral filler whereitisrequired. The mineral filler willbe
considered as p art o ft he b lended ag gregate. T he material s hall b e n on-plastic ( ASTM D -4318) witha s and
equivalent (ASTM D-2419) of at least 50. The abrasion loss (ASTM C-131) shall not exceed 35 percent lllstoueal
test data from source Wuegate may be used that was run w 1th1n the past two years.

‘ ace— Mineral aggregates used shall be 100% cr ushed
No ndtuml sand shdll be d”OV\ ed. The gradatlon of ma{eﬂa-lmmeml aggregate without mineral filler shall conform to
Table 715-1.

TABLE 715-1
SLURRY SEAL AGGREGATE
SIEVE SIZE % PIA‘-%IING % %\;[)S%_IIING %%G

3/8 100 100 100
No. 4 100 85/100 70/90
No. 8 90/100 65/90 45/70
No. 16 65/90 45/70 28/50
No. 50 25/42 18/30 12/25

No. 100 15/30 10/21 7/18

No. 200 10/20 5/15 5/15

Emulsified Asphalt content as a % of Dry Wt. Of (3 16 14

Aggregate (approx.) ASTM D-3910 (W.T.A.T. TEST) —
. e requirements % of :

Rl ol g e ol ol |y




)
1
o
o
—
)
—
%
o
G

Pounds of Aggregate per Square Yard (approx.)

715.3 BITUMINOUS MATERIAL:

The emulsified asphalt used for seal coating shall be quick setting or slow setting as per Section 713.
Polymer modified cationic quick setting emulsion (PMCQS-1h) may be used when approved by the Engineer.

The quick setting emulsified asphalt shall be of the anionic or cationic quick set type such as QSH. e+ CQSH, or
PMCOS-1h that will reactto chemically active mineral fillers such as pPortland cement in such a way that the
applied slurry mixture can support controlled traffic in 45-60 minutes after application. The amount of chemically
active filler shall be determined by job mix formulamix-design and field performance.

Polymer modified cationic quick setting emulsion (PMCQS]1-h) shall be homogeneous and the polymer used shall
consist of either a solid polymer milled / blended into the asphalt or latex blended into the emulsifier solution prior
to the emulsification process. The PMCQS-1h shall contain a minimum of three percent polymer and shall conform
to section 713.

Slow setting emulsion may be used when traffic control is not a critical item.

Quick Set Emulsion Mix Properties

Slurry Seal Mixing, 70-85 degree F., Sec.

120 Sec. Min.

Slurry Seal Setting text, 70-85 degree F., 1 hour cure

No Brown Stain

Slurry Seal Water Resistance Test, 70-85 degree F., 30
minute cure

No More Than Slight Discoloration

Placement of slurry seal is temperature dependent and should be tested under field conditions.
715.4 WATER:
Water shall be potable and be compatible with the slurry ingredients used.

714.5 DETERMINATION OF JOB MIX FORMULA:

The job mixture s hall b e d esigned t o p rovide a s uitable s urface for t raffic co nditions, cl imate and c uring. All
materials shall be pre-tested in a qualified laboratory to determine their suitability for use in the slurry seal. The Wet
Track A brasion T est (W.T.A.T.) will be used for design purposes to e stablish the mix design to be used in the
specified slurry seal.

The test will show a maximum wear loss of 75 grams per square foot. Samples of materials to be used on the job
shall be used to run the W.T.A.T. The test will be performed in accordance with ASTM D-3910 Design Testing and
Construction of Slurry Seal.

715.5.1 Composition of Slurry Seal Mixtures: The job mixture shall conform to the requirements of the contract
documents. The mixture shall attain an initial set in not less than 5 minutes not more than one hour. In cases where
the surface is not critical to be open to traffic, a longer set time may be allowed, however not to exceed 12 hours.
The setting time may be adjusted by the addition or removal of approved mineral fillers or chemical agents. The
mixture shall be one of three types whose combined ag sregates conform to the graduation requirements of T able
715-1. The mixture shall be sufficiently free flowing to fill cracks in the pavement. The mixture shall not segregate
during or after laydown. The mixture shall produce a skid-resistant surface.




715.5.2 Trial Applications: The Contractor shall place a test strip of 60 square yards in the area designated by the
Engineer. The test section shall be placed using the same equipment and methods as will be used on the job. The
slurry mixture placed in a test strip shall conform to the design mix as determined by the W.T.A.T. with minor
variations to obtain crack filling, set time, pavement bond and a skid resistant texture. If the materials do not meet
the requirements for fluidity, non-segregation, or surface texture, a new job mix shall be formulated and tested.
Work shall not proceed before approval of design mix and acceptance following the placing of a test strip.

715.56-TEST CERTIFICATES & REPORTS:
Test certificates and reports for the bituminous material shall be furnished in accordance with Section 711.
715.67 CONVERSION OF QUANTITIES:

Volumetric conversions shall be accomplished in accordance with Section 713.

TABLE715-1
SEURRY SEALAGGREGATE

3/8 100 100 100
No4 100 854100 70/90
No-8 90400 65/90 4590
No-16 65/90 45170 28/50
No-30 40/60 30/50 1934
Ne-50 25/42 18/30 1225

Ne—-100 1530 1021 AR

No-200 1020 5A5 5As5

e oprn ASTMLD IS0 WA T TEST) o e “
Powadsot-Aoareante porSenare Yard-Lappress) <o 2218 1825




Date: July 15, 2011

To: MAG Specification and Detail Committee members
From: Jeff Benedict

RE: case 11-27 section 335 “Hot asphalt rubber seal (chip)

Purpose: to bring specification into current practice and technologies. Elimination of
extender oils and insertion of some current practices of blending the rubber binder.

Revisions: many to binder and elimination of versions of asphalt rubber binder. There is
only one version in this specification



SECTION 335

PLACEMENT AND CONSTRUCTION OF HOT ASPHALT-RUBBER SEAL

335.1 DESCRIPTIONGENERAL:

This work shall consist of applying an application of asphalt-rubber binder, a combined mixture of hot paving grade
asphalt and greund-tirecrumb rubber modifier. It shall be immediately covered with a cover material.

The work involves furnishing a nd p lacing a1l materials on e xisting p avement s urfaces i n a ccordance with t his
specification.

335.2 MATERIALS:

The asphalt-;-sranulated-rubber ;binder extenderoiland keroesene shall comply with Section 717. Sand Blotter shall
comply with Section 333. Cover material shall be precoated and comply with Section 716 (PRECOATED). Tack

coatshallcomply-with-Seetion 329 Flush Fog seal coats shall comply with Section 333.

335.2.1 Certification and Quality A ssurance: Prior to application, the C ontractor s hall submit c ertification o f
compliance to the Engineer at least 7 days prior to application for all materials to be used in the work. For example:
Asphalt-rubber binder designs (section 717). cover material test results (section 716), sand blotter material (section
333), fog seal coats (section 333), and any additional materials used on the project.

335.3 EQUIPMENT:

335.3.1 General: The method and e quipment for c ombining the crumb rubber modifier and hot p aving grade
asphalt shall be so designed and accessible that the Engineer can readily determine the percentage by weight of each
of two materials being incorporated into the mixture.

All equipment shall meet requirements of Section 330 with the following modifications:

(A) Pneumatic-tired r ollers: A t least th ree p neumatic-tired r ollers s hall b e u sed. E ach r oller s hall carry a
minimum of 5,000 pounds on each wheel and a minimum of 90 psi in each tire. Rollers shall not travel in excess of
12 mph.

(B) Distributor: The distributor must be equipped with a mechanical mixing device.
335.3.2 Mechanical Pre-Blender: Crumb Rrubber modifier and the hot paving grade asphalt {and-extenderoilin

Method-A— for t he as phalt-rubber binderblend may be pr e-blended pr ior t o i ntroduction of t he bl end i nto t he
distributor.

The mechanical pre-blender shall be equipped with an asphalt totalizing meter in gallons and a flow rate meter in
gallons per minute.

335.4 MIXING:




IpoOises—< i 3 tcatt —'7—994—)—M1‘<mg shall be done in de(,ordame \\1th seetlon 7 17.
Apphcatlon shall proceed 1mmed1ate1y upon the asphalt-rubber binder requirements being met.reachingtheproper

335.5 CONSTRUCTION:

Prior to placing the hot asphalt rubber bmdersea—l—c—ea% sorl and other objectionable materials shall be removed from
the pavement surface.-and-«

The application rate of the hot asphalt-rubber bindermixture shall be 0.55 to 6:650.70 gallons per square yard or as
directed by the Engineer based on field conditions. Material shall be apphed at temperatures of 350375 degrees F. to
400425 degrees F.forMethod-A-—and 300-degrees s - The application of the cover
material shall follow as close as possible behind the dlstrlbutor truck

The cover material shall be preheated immediately prior to application and precoated as specified in Section 716 -
PRECOATED. The temperature of the precoated chips shall be in accordance with Section 330.

Hot asphalt-rubber binderseal with hot precoated cover aggregate shall be placed only when the ambient temperature
is at least 60 degrees F. and rising, on a dry surface and there is no imminent threat of rain.

The rate of application of the cover material shall be from 2518 to 3525 pounds per square yard for the /4-inch
nominalsize-Low Volume Chip or 3028 to 4035 pounds per square yard for the 3/&-inch-neminal-size-High Volume
Chip, or as directed by the Engineer.

The r olling o f't he co ver material s hall p roceed i mmediately af ter ap plicationi n o rdert o insure ma ximum
embedment of the aggregate. Sufficient rollers shall be used for the initial rolling to cover the width of the aggregate
spread with one pass. The first pass shall be made immediately behind the aggregate spreader. If the spreading is
stopped for an extended period, the spreader shall be moved ahead or off to the side so that all cover material may be
immediately rolled. Three (3) complete passes with rollers shall be made with all rolling completed within one (1)
hour after the application of the cover material.

The Contractor shall sweep all joint edges clean of overlapping cover material prior to the adjacent application of
asphalt-rubber bindermaterial. Transverse j oints s hall be m ade b y p lacing b uilding p aper o ver the ends o ft he
previous applications. The joining application s hall start on the building p aper. Once the application process has
progressed be yond the paper, the paper shall be removed and disposed of to the satisfaction of the Engineer. All
reasonable precautions shall be taken to avoid skips and overlaps at joints and to protect the surfaces o f adjacent
structures, trees and shrubs, etc., from being spattered or marred. Correction of any such defects will be required at
no additional cost to the Contracting Agency.

Traffic will not be permitted on the surface until after sweeping operations have finished and the cover aggregate
has set. Traffic control shall be in accordance with Section 401 as supplemented by the Contracting Agency.

At signalized intersections, an application of 2 to 5 pounds of sand blotter per square yard shall be applied through
the intersection and for a distance of 200 feet each way from the near curb returns after rolling and before opening a
lane to traffic. Sand Blotter shall meet requirements of section 333.

After sweeping and priorto striping, a fog s calflush coat s hall b e ap plied t o t he as phalt-rubber scaltreatment
consisting of 0.05 to 0.10 gallons per square yard according to Section 333. The application of the fog sealflush coat
may be delayed to facilitate curing or to avoid placement under unfavorable high temperature conditions.



Note: T he fog s calflush coat s hall not be appliedto the area 200 f eet e ither s ide of and through s ignalized
intersections.

335.6 MEASUREMENT:

Certified weight slips of all materials shall be delivered to the Engineer before the materials are applied.

Certified weight slips of any bituminous material being weighed back in for credit shall be delivered to the Engineer
for the next day.

Quantities of materials for this work will be paid for at the contract price per unit of measurement for each of the
following pay items actually used on the project.

(A) HetPrecoated-ChipsCover Material (Precoated) Ton
(B) Asphalt Rubber Binder Ton

© Emulsified Asphalt (Fog Seal) Ton (diluted)

(D) Sand Blotter Ton (surface dry)

335.7 PAYMENT:

Payment will be full compensation for furnishing and placing all materials specified and used, with no allowance for
waste, and shall include labor, equipment, tools, and incidentals necessary to complete the work as prescribed in the
specifications -and as directed by the Engineer.

Asphalt cement for precoating chips will be included in the price per ton for hot precoated chips.

No payment will be made for materials rejected due to i mproper placing, i mproper pr oportions of materials, or
materials found to be defective.



Date: July 15, 2011

To: MAG Specification and Detail Committee members

From: Jeff Benedict

RE: case 11-28 section 716 “Cover material (chips)

Purpose: To bring current practices and specifications into this section.

Revisions: Minor revisions only. A better description of “pre-coat” and method. MAG

sections were updated or eliminated as the references needed.
Screens size and passing requirements remained the same.



716.1 GENERAL:

Cover material “chips” shall consist of precoated or uncoated aggregate spread in conjunction with a bituminous or asphalt-

rubber seal coat.

SECTION 716

COVER MATERIAL

716.2 STONE-CHIPSCOVER MATERIAL AGGREGATE:

716.2.12 FestsProperties:

+—The-chips-weightloss-When tested in accordance with AASHTO T 96, the loss shall not exceed 40 percent efat 500

revolutions-where- tested-in-acecordance with- ASTM-C-131,

1.

2—The-chips-shall not show-alessin-exeess-of 12 pereent- Wwhen tested in accordance with AASHTO T-104 (Sodium

Sulfate Soundness). the loss shall not exceed 12 percent

2.

When tested in accordance with Ariz 212

3. aA minimum of 75 percent, by weight, of the material; by-weight-retained on the No. 8 sieve, shall have at least

one fractured face-produced-by-the-erushingeperation.

716.2.3 Gradation: When tested in accordance with ASTM-AASHTO. T 27 and T 11E-1436-and-C117, the gradation shall

comply with Table 716-1 and/or Table 716-2.

TABLE 716-1

COVER MATERIAL (CHIPS) GRADATION

For Low Volume Traffic Only

Sieve Size Percent Passing
Y inch 100
3/8 inch 97/100
1/4 inch 70/100
#8 0-5
#200 0-2
Table 716-2
COVER MATERIAL (CHIPS) GRADATION
For High Volume Traffic
Sieve Size Percent Passing
3/4 inch 100
¥, inch 97/100
3/8 inch 70/100
1/4 inch 0-10
#8 0-5
#200 0-2

716-1




SECTION 716

716.3 PRECOATED CHIPS:

When specified, the aggregate shall be heated and precoated with asphalt cement as specified in Section 711. The quantity of
bituminous material used shall not be less than 0.30 percent or greater than 0.70 percent of the combined weight of the
bituminous material and the aggregate to achieve a “salt and pepper” appearance..

The final percentage of asphalt used for coating shall be as directed by the Engineer. The precoating shall be done in_a drum
mix hot plant Wlth appr Ole of the En;,meel a pug mlll mlxmg facﬂlty may be used—tei—mmﬂ—e#%@—seeeﬂés—e%ﬂ%

716.4 UNCOATED CHIPS:

When liquid or paving grade asphalt is used as the bituminous binder, the uncoated chips shall not contain moisture in excess
of a saturated surface dry condition.

When emulsified asphalt is used as the bituminous binder, the uncoated chips shall be surface wet but free from running
water.

716-2



DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-29

July 13, 2011

MAG Specification and Details Committee Members

Brian Gallimore, Materials Working Group/AGC

Section 701 — Rock, gravel and sand

Moved material to their respective corresponding sections

a) Clarify course aggregate, boulders and cobbles
b) Removed quarry stone



SECTION 701

AGGREGATE
701.1 GENERAL:

The definitions for coarse and fine aggregates are per ASTM D2487. Material property requirements for specific
uses are listed in the applicable MAG section.

701.2 COARSE AGGREGATE:

Coarse A ggregate shall be clean, hard, sound, durable, uniform in quality, and free of any detrimental quantity of
soft, f riable, th in ¢ longated, o r la minated p ieces, d isintegrated material, o rganic matter, o il, a Ikali, o r o ther
deleterious substance. Aggregate sources shall include but not be limited to alluvial deposits, terrace ag gregates,
quarried stone, or other suitable sources including recycled products as approved by the Engineer. Classification
shall be made by size as noted below.

701.2.1 Boulders: Particles of rock as defined above that will not pass a 12-in. square opening.

701.2.2 Cobbles: Particles of rock as defined above that will pass a 12-in. square opening, but will be retained on a
3-in. square opening.

701.2.3 Coarse Gravel: Particles of rock as defined above that will pass a 3 -in. U.S. standard sieve, but will be
retained on a 3/4-in. U.S. standard sieve.

701.2.4 Fine Gravel: Particles ofrock as defined above that will pass a 3 /4-in. U.S. standard sieve, but will be
retained on a No. 4 U.S. standard sieve.

701.3 FINE AGGREGATE (SAND):

Fine Aggregate (Sand) shall be fine gr anular material p roduced by t he c rushing o frock or gr avel o r na turally
produced by 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. Sand particles are defined
as passing a No. 4 U.S. standard sieve and retained on a No. 200 U.S. standard sieve.

End of Section

701-1



SECTION 701

ROCK;-GRAVELAND-SAND
AGGREGATE
701.1 GENERAL:

The Mewmg%peaﬁe&&eﬁ%ek&erﬂqﬁedeﬁnmons and-requirements-for coarse and fine aggregates acceptable for
are per ASTM D-2487. erushedroek-gravel sand-and quarrystone:

deteﬁmmeé—rﬂ—&eeefdaﬂe%wwh—&/&s%mm&dﬂ@— VldtCIldl moput\/ rcqmrgmgnts f(n spccn‘le uses are llstui

in the applicable MAG section.

701.2 CRUSHED ROCK-AND-GRAVELCOARSE AGGREGATE:

Roek-and-gravelCoarse A ggregate shall b e clean, ha rd, s ound, d urable, uniform i n qua lity, a nd free ofany
detrimental quantity of soft, friable, thin elongated, or laminated pieces, disintegrated material, organic matter, oil,
alkali, or other deleterious substance._Aggregate sources shall include but not be limited to alluvial deposits, terrace

aggregates, q uarried stone, or other suitable s ources including r ecycled products as a pproved by the Eengineer.
FurthereClassification shall be made by size as noted below.

701 2.1 —GFushed—Rec—kBoulders Particles ofrock as deﬁned above that will not passa 12-in. square opening.

701.2.2 GravelCobbles::— Particles ofrock as deﬁned above that w1ll pass a 12 -in. square op ening, but w 111 be
retamed on a 3-in. square opening.Ma v P v a h

701.2.3 Coarse Gravel: Particles ofrock as defined above that will pass a 3 -in. U.S. standard sieve, but will be

retained on a 3/4-in. U.S. standard sieve.

701.2.4 Fine Gravel: Particles ofrock as defined above that will pass a 3/4-in. U.S. standard sieve, but will be
retained on a No. 4 U.S. standard sieve.

701.3 FINE AGGREGATE (SAND):

Fine Aggregate (Sand)Sand shall be fine granular material produced by the crushing of rock or gravel or naturally
produced by 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._Sand particles are defined
as will passing a No. 4 U.S. standard sieve and -be retained on a No. 200 U.S. standard sieve.

701-1



SECTION 701

/{ Comment [DR1]: Is taken care of in 710 ]

Comment [DR2]: Would have to be included in
section 776 if deleted.

Comment [DR3]: Would have to be included in
section 725.3 if deleted.

Comment [DR4]: Would have to be included in
section 776 if deleted.

Comment [DR5]: Would have to be included in
section 728 if deleted.

701-2



SECTION 701
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End of Section
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DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

July 13, 2011

MAG Specification and Details Committee Members
Brian Gallimore, Materials Working Group/AGC
Section 702 — Base Material

Moved all ABC material to 310 section

a) Removed AB order of preference

Case 11-30



SECTION 702
BASE MATERIALS
702.1 GENERAL:
Base materials s hall consist o f appropriately sized aggregate as de fined in section 701, or other approved inert
materials of similar characteristics, including recycled material, and materials that have been treated for plasticity
index mitigation. Base materials shall be clean and free from vegetable matter and other deleterious substances. The
Contractor shall notify the Engineer, in writing, at least 10 days prior to use of the material unless the material is

currently acceptable for use as determined by the Engineer.

702.1.1 Aggregate base course shall be used primarily in roadway applications or where otherwise specified by
project special provisions.

702.1.2 Select material shall be primarily used, but not limited to applicable structure and pipe backfill installations,
shoulders, turnouts, driveways, and tapers or where otherwise specified by project special provisions.

702.2.1 The base material shall meet the physical properties listed in Table 702-2.

Table 702-1

Sieve Analysis
Test Methods AASHTO T-27, T-11

Sieve Size Accumulative Percentage Passing Sieve, by Weight
Select Material Aggregate Base Course
Type A Type B
3in. 100 - - --
1-1/2 in. - - 100 100
1 in. - - - - 90 - 100
No. 4 30-75 30-70 38 - 65
No. 8 20 - 60 20 - 60 25 -60
No. 30 10 - 40 10 - 40 10 -40
No. 200 0-12 0-12 3-12
Plasticity Index
Test Methods AASHTO T-89 Method A, T-90, T146 Method A
Maximum allowable value | 5 | 5 | 5
Fractured Face
Test Method ARIZ 212, One Face
Minimum required value | 30 | 30 | 30

Resistance to Degradation
Test Method AASHTO T-96

Maximum allowable value 10 10 10
at 100 revolutions

Maximum allowable value 40 40 40
at 500 revolutions

702.2.2: Base material that does not meet Table 702-2 properties may be approved, at the Engineer’s discretion, if
the R-Value is a minimum of 70 when determined by test method AASHTO T-190.

End of Section
702-1




SECTION 702

BASE MATERIALS

702.1 GENERAL:

: h A-th ws:_Base materials shall
con51st of approprlate]v s 1zed aggregate asd eﬁned insection701,or othera pproved inert m aterials o f's imilar
characteristics, i ncluding r ecycled m aterial, an d m aterials that have been treated for p lasticity index m itigation.
Base materials shall be clean and free from vegetable matter and other deleterious substances. The Contractor shall
notify the Engineer, in writing, at least 10 days prior to use of the material unless the material is currently acceptable
for use as determined by the Engineer.

(A)-Crushed-Aggregate:
B)Processed Natural Materiak:

702.1.1 Aggregate base course material shall be used prlmarllv in roadwav appllcatlons aeeeﬁ% or where otherwise
specified by project special provisions. Agsresatebas

702.1.2 Select material shall be primarily used, but not limited to applicable structure and pipe backfill installations
shoulders, t urnouts, dr iveways, and t apers or w here o therwise specified by p roject special p rovisions..—=Seleet

__—{ comment [DR]: Included in table?

__—{ comment [DR7]: Included in table?

702-1




702.2:2. 13—G—r—ad+ng— The aggr—ega{e—ba% material shall beA#eH—gﬁ%dedA#hei%@ed—m—&eeefdaﬁee—w{-h%SfFMG-
¢ 02-+-meet the physical properties

Table 702-12

llstcd in Tdbl(, 702 2.
Sieve Analysis
Test Methods AASHTO T-27, T-11
Sieve Size Accumulative Percentage Passing Sieve, by Weight
Select Material Aggregate Base Course
Type A Type B
3in. 100 - -
1-1/2 in. -- 100 100
1lin. -- -- 90 — 100
No.4 30-75 30-70 38 - 65
No. 8 20 - 60 20 - 60 25-60
No. 30 10 - 40 10 - 40 10 —40
No. 200 0-12 0-12 3-12
Plasticity Index
Test Methods AASHTO T-89 Method A, T-90, T146 Method A
Maximum allowable value | 5 5 | 5
Fractured Face
Test Method ARIZ 212, One Face
Minimum required value | 30 30 3050
Resistance to Degradation
Test Method AASHTO T-96
Maximum allowable value 10 10 10
at 100 revolutions
Maximum allowable value 40 40 40
at 500 revolutions
702-2




Sieve Si Select Material
(Square Openings) Base
Type A Type B
3" 100
1% 100
B 106
No.+ 20-75 30-70 AN-63
No. 8 20-60 20-60 25-60
No. 30 10-40 +0-40 1040
No-200 012 0-12 3-12

702.2.2: Base material that does not meet Table 702-2 properties may be approved, at the Engineer’s discretion, if
the R-Value is a minimum of 70 when determined by test method AASHTO T-190.
1 Pl 1e1 ndexe nlo heruicen ed ho P 101 nde e e ..

Comment [DR8]: Table to be re-written by Mike
‘Whitman

702-3



SECTION 701703

End of Section

701-3703



DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-31

July 13, 2011

MAG Specification and Details Committee Members

Brian Gallimore, Materials Working Group/AGC

Section 703 — Rip Rap

Defined properties of material. Consolidated other section references to rip rap.
a) Define new section number

b) Indicate proper aggregate size
c) Specify testing methods



SECTION 703

RIPRAP
703.1 SFONE-GENERAL.:

Aggregate for grouted and ungrouted riprap shall meet the requirements of Section 703.2 unless otherwise stated in
the project specifications. . Aggregate shall be sound and resistant to degradation. Service records may be used to
determine the acceptability of the stone. The Engineer may require additional testing to approve the material source.
. The Contractor shall notify the Engineer, in writing, at least 10 days prior to use of the material unless the material
is currently acceptable for use as determined by the Engineer.

703.2 PHYSICAL PROPERTIES:

(A) The maximum aggregate size shall be 150% of the indicated D, size and the minimum aggregate size
shall be 50% of the indicated Ds size.

(B) Aggregate shall be not exceed 3:1 ratio for flat and/or elongated pieces when determined by test method
ASTM D-4791.

(C) Apparent specific gravity shall be a minimum 2.65 when determined by test method AASHTO T-85.

(D) Resistance to degradation shall be a maximum of 40 percent loss when determined by test method ASTM
C-535 at 1000 revolutions.

End of Section

703



SECTION 701703

RIPRAP

| [703.1 SFONE: GENERAL:

Stene Aggregate for plain-and-_grouted and ungrouted rlprap shall meet the requlrements of Section 7—9—1—4703 2
unless 0therw1se stated in the pr01ect §pec1f'cat10ns 3 Stene-sh ¢ U e

The Englneer may require addltlonal testlng to approve the materlal source. thaHhema%eHal&af&aeea%abl&fe&use
in-the-weorlIn-conneetion-therewith. the Contractor shall netifythe Ensineer in-writing atleast 60-days prior to-use

. The Contractor shall notify the Engineer, in writing, at least 10 days prior to
use of the material unless the material is currently acceptable for use as determined by the Engineer.

703.2 SEZE-OF-STONE: PHYSICAL PROPERTIES:

(A) Unless-otherwise-indicated-t The maximum steneaggregate size shall be 150% of the indicated Ds size and
the minimum stene aggregate size shall be 50% of the indicated Ds size.

(B) Aggregate shall be not exceed 3: 1 ratio for flat and/or elongated pieces when determined by test method
ASTM D-4791.

(C) Apparent specific gravity shall be a minimum 2.65 when determined by test method AASHTO T-85.

(D) Resistance to degradation shall be a maximum of 40 percent loss when determined by test method ASTM
C-535 at 1000 revolutions.

1 1.d . g ¢ renrean
B e e e



SECTION 764703
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SECTION 703

Comment [DR9]: Changes pulled from section
701.4 and re-formatted. MAG 220.2 refers to 703
for riprap materials properties, and 703 formerly
referred to 701.4 which has been deleted.

End of Section

703-2



DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-32

July 13, 2011

MAG Specification and Details Committee Members
Brian Gallimore, Materials Working Group/AGC
Section 309 — Lime Slurry Stabilizing

Section 309 needed to be modified to include the use of hydrated lime and not
just be a slurry spec. Allow the spec to be used for soil modifications.

a) Revise title to include soil modification

b) Add mix design criteria

¢) Add additional testing procedures

d) Specify equipment to be used to spread material more accurately
e) Be non-specific on compaction equipment

f) Payment for lime materials



SECTION 309

LIME SEURRY STABILIZATION OR MODIFICATION OF SUBGRADE

309.1 DESCRIPTION:

This section shall consist of constructing a mixture of soil, lime and water for the stabilization or
modification of subgrade soils.-erbase-materials: The work shall be performed in conformity with
the lines, grades thickness, and typical cross sections shown on the plans.

Lime Stabilization involves improving soil conditions as defined within this specification. L ime
Modification ¢ an b e a llowed b y th € E ngineer in _t he e vent o nly | imited s oil i mprovement is

required.

309.2 MATERIALS:

309.2.1 Soil or Subgrade: For L ime Stabilization a pplications, tFhe soil or subgrade material
used for this work shall consist of materials on the site or imported and shall be free of roots, sod,
weeds and stones larger than 3 inches and have a Plasticity Index (PI) greater than 10, when tested
in accordance with AASHTO T-89 & T-90._For Lime M odification applications, the allowable
soil or subgrade properties will be determined by the Engineer.

309.2.2 Quicklime and Hydrated Lime: Lime used to manufacture the commercial lime slurry
specified herein, shall be elther qu1ck hme or hydrated 11me and shall conform to the requlrements
of ASTM C-977. Lime 3 h
hydf&%ﬂkm%%qm&klﬁmﬁ@—ﬂ%@ﬂ—mﬂ%ﬁ&hﬁ%&&ﬁ%@h*bﬁed—All hme shall come from a
single source. If a source change is requested, a n ew mix design shall be submitted using lime
from the proposed new source. The new design must be approved by the Engineer prior to use.

309.2.3 Commercial Lime Slurry: Commercial lime slurry shall be a pumpable suspension of
solids in water. The water or liquid portion of the slurry shall not contain dissolved material in
sufficient quantity naturally injurious or objectionable for the purpose intended. The solids portion
of the mixture, when considered on the basis of solids content, shall consist principally of hydrated
lime o fa quality a nd fineness s ufficient to meet t he f ollowing r equirements a s to ¢ hemical
composition and residue.

(A) Chemical Composition: T he solids content of the lime slurry shall consist of a minimum of
90% by weight, of calcium and magnesium oxides (Ca0 and Mg0), as determined by ASTM C-25.

(B) Residue: The percent by weight of residue retained in the solids content of lime slurry shall
conform to the following requirements:

Residue retained on a No. 6 sieve Max. 0.2%
Residue retained on a No. 30 sieve Max 4.0%

(C) Grade: Commercial lime slurry shall conform to a dry solids content as approved by the
Engineer.

A certificate of compliance and a field summary of lime slurry produced shall be provided to the
Engineer for each load of slurry.

309.2.4 Water: Water used for mixing or curing shall be reasonable clean and free of oil, salt,
acid, alkali, sugar, vegetable, or other substances injurious to the finished product. Water shall be
tested in accordance with and shall meet the suggested requirements of AASHTO T-26. W ater
known to be of potable quality may be used without test.



309.3 COMPOSITION:

309.3.1 L ime—Sharry: Lime sharry—shall b e ap plied at the mix d esign r ate for the deptho f
subgrade stabilization or modification shown on the plans or requested by the Engineer.

309.3.2 Mix Design: Before commencing lime treatment work, the Contractor shall submit for
approval by the Engineer, a proposed mix design. The proposed mix design shall be prepared by a
testing laboratory under the direction and control of a registered Professional Engineer. The mix
design shall be determined using the soils or subgrade material to be stabilized or modified and
lime from the proposed supplier and shall determine the following:

(a) Percent of lime and rate of application of quicklime or lime slurry in the treated soil or
subgrade material to meet the design specifications.

(b) Optimum water content during mixing, curing and compaction.

(c) Gradation of in-situ mixture after treatment.

(d) Additional mixing or equipment requirements.

(e) Sulfate content. The sulfate content of the subgrade soil shall be determined by ARIZ
733, AASHTO T290, or ASTM C1580. This result will be reported in the design. The sulfate
content will allow the mix designer to recommend the appropriate mellowing time.

(fe) Mellowing time requirements_to provide the contractor with the appropriate time frames
for the lime reaction with the soil to be effective.;ifneeded:

For Stabilization applications, Fthe mix design shall comply with the following requirements:

(a) pH: Minimum 12.4 after compaction of initial mixing with lime at ambient temperature,
in acco rdance with E ades-Grimm pH t est method ( ASTM C 977 A PPENDIX_or AS TM
D6276).

(b) Plasticity Index: Less than 3, per AASHTO T-89 & T-90.

(c) SwellPotentlal O%Hé—p—ereen%e#wﬁe&ka&p&&sw&e—ﬁﬁ%d—ﬂed—&eﬂ—wheﬁ

expansive Dot entlal ( %) of 1 0. The maximum expansive potentlal shall be determmed ona
sample compacted to approximately 95 percent of the ASTM D698 maximum dry density at
approximately 2% below optimum moisture content. The sample should be confined under a
100 psf surcharge and submerged/inundated.

(d) Hydrated Lime Content: The design engineer shall speeifyrdesignate_the mMinimum 5-8
percentage of lime by dry weight of the combined lime/soil mixture_to accemplishsatisfy the
criteria ab ove.  The p ercentage o f cementlime specified s hall alse—be s ufficientt o
overeomeallow for expected variations during the mixing process;perASTM-D-3155.

(e) Unconfined Compressive Strength: Minimum 160 psi in five days curing at 100°F. when
tested in acco rdance with ASTM D -1633 M ethod A _or an a lternate compressive s trength

method approved by the Engineer-

For S oil M odification p urposes o nly, t he mix d esign shall s pecify t he minimum a mount o f
quicklime or Hydratedhydrated lime slurry required to meet the desired improved soil properties.

309.3.3 Tolerance: At final Compaction, the lime and water content for each course of subgrade
treatment shall conform to the approved mix design with the following tolerance:

Material Tolerance

Lime +0.5% of design, (ASTM C-114)

Water  +4%;—0%efeOptimum to optimum +4%, (ASTM D-698)

309.4 CONSTRUCTION:



309.4.1 G eneral: Itis th e p rimary r equirement o fth is s pecification to s ecure a ¢ ompleted
subgrade containing a uniform lime mixture, free from loose segregated areas, of uniform density
and moisture content, well bound for its full depth, and with a smooth surface suitable for placing
subsequent courses.

Prior to beginning any lime sharry-stabilization_or modification, the subgrade shall be constructed
and brought to grade and shall be shaped to conform to the typical sections, lines and grades as
shown on the plans.

When the design requires treatment to a d epth greater than 12 inches, the subgrade soil shall be
treated in equal layers. The top layer(s) of soil shall be removed and stockpiled. The lower layer of
soil to be treated shall then be treated and allowed to cure in place. After final mixing, the lower
layer shall be compacted in maximum 12 inch thick compacted lifts. The stockpiled soil shall then
be placed, treated, mixed and compacted in successive maximum 12 inch thick compacted lifts.

309.4.2 W eather L imitation: Lime shlurry—treated subgrade s hall notb e co nstructed i f't he
atmespherie_ambient temperature is below 40° F. or when conditions indicate that temperatures
may fall below 40° F. within 24 hours.

309.4.3 E quipment: Contractor s hall p rovide al | eq uipment necessary t o co mplete t he work

including grading and scarifying equipment, a spreader of the lime,-sharry(gravity feed-spreader;

will et b-e-p-ermitted); mixing a nd p ulverizing e quipment, s heepsfoot a nd p neumatic r ollers,
sprinkling e quipment a nd t rucks. Gravity feed o rt ailgate s preading, d efined as not h aving

automatic controls, will not be permitted. The spreader shall demonstrate the ability to maintain a
consistent spread rate over variable travel speeds. Whenusing-dry-hydrate-to-make slurryagitators
are-mandatory-in-distributertrueks: All equipment used for this work is subject to approval by the

Engineer.

309.4.4 Application: Lime starry-shall be spread only on that area where the mixing operation can
be completed durlng the same workmg day —Jéh&a-ppl-}e&&eﬂ—aﬁ%nﬂﬂng—eﬁ&n&w&h—ﬂ%seﬂ—sh&ﬂ

only be applied by approved spreader trucks equipped with operating dust collectors to minimize
dust i ssues while 1 oading. Additionally, d ust ¢ ontrol measures must be obs erved du ring t he

spreading and soil mixing of dry lime.

309.4.4.2 Slurry Application:SlerryPlaeing: Lime slurry shall be mixed in a portable mixing unit
and spread with trucks equipped with an approved distribution system as a slurry. Commercial
11me slurry shall be apphed at thewr%h—a 11me percentage determmed by the le desmn not-less

D-3155: The contractor shall pr0V1de the Englneer w1th the dallv productlon quantltles for the hme

slurry.

Thickness: T he t hickness o ft he | ime shurry—treated subgrade s hall b e d etermined b y visual
inspection and/or by depth tests taken at intervals so that each test shall represent no more than
1000 s quare yards p er layer. I f more than one layer, the method used to r emove material to
determine the d epth o f1ime treatment may be by shovel and/or pick, coring or o ther method
approved by the Engineer. Phenolphthalein solution shall be used to detect the presence of lime.
When the grade deficiency is more than 1 inch, the Contractor shall correct such areas in a manner
satisfactory to the Engineer. Contractor shall replace, at no cost to the Agency, the material where
depth tests are taken.



| No traffic other than the mixing equipment will be allowed to pass over the spread of lime sharry
until after completion of mixing.

The E ngineer r eserves t he r ightt o v ary t he r ate o fap plication o f1 ime fromt he s pecified
application rates during the progress of construction as necessary to maintain a pH of the lime/soil
| mixture above 12.04 and the desired characteristics of the treated subgrade.

309.4.5 Mixing: The full depth of the treated subgrade shall be mixed with an approved mixing
machine. The use of disc plows or blades are strictly prohibited except in areas specified by the
engineer. To insure a complete chemical reaction of the lime and soil or subgrade, water shall be
used as required t 0 maintaina minimum moisture c ontent 4% a bove t he opt imum pr ior t o

| beginning compaction and held at optimum to +4% of 8-4%-abeve-optimum during compaction.
During the interval of time between application and mixing, lime that has been applied, unmixed
and exposed to the open air for 10 hours or more will not be accepted.

After mixing and prior to compaction, clay lumps shall meet the following criteria:

Percent
Minimum of clay lumps passing 1-1/2 inch sieve 100
Minimum of clay lumps passing No. 4 sieve 60

309.4.6 C ompaction: C ompaction o ft he mixture s hall b egin a fter f inal mixing_and s hall b e

accomnhshed in accordance w1th the des1gn spe01ﬁcat10ns —Sheepsfeet—er—segmen&ed—s—heel—lcel-lem

dumg—ﬁmal—eempae&en— Areas 1nacces51b1e to conventlonal r ollmg e qumment ml-ler—shall be
compacted to the required density by methods approved by the Engineer.

The material shall be aerated or watered as necessary to provide and maintain required moisture
content. The field density of the compacted mixture shall be at least 95 percent of the maximum

| wet density at optimum to +4% of 0-4%-a-beve optimum m oisture_content. A ¢ omposite of
untreated soil or subgrade materials from a minimum of five (5) random locations, per soil type,
within the area to be stabilized shall be used to determine the maximum wet density and optimum
moisture content in accordance with ASTM D-558. The in-place fied-compacted field density
shall be determined in accordance with ASTM D-1556, ASTM D-2167 or ASTM D-69382922.
The adjustment for rock larger than the no. 4 sieve shall be performed in accordance with ARIZ
227c.

After each section is completed, tests will be made by the Engineer. If the material fails to meet
the density requirements, it shall be reworked to meet requirements.

If pumping subgrade should become evident at any time prior to paving, the Engineer may require
proof rolling with a p neumatic-tire roller or other approved e quipment in order to identify the
limits o f the unacceptable area. The proof rolling will be performed at no additional cost to the
Contracting Agency.

All irregularities, d epressions, or weak s pots which d evelop shall be corrected i mmediately by
scarifying t he ar eas af fected, ad ding o r r emoving material as r equired, an d r eshaping a nd
recompacting. T he surface o f the course s hall be maintained in a s mooth co ndition, free from
undulations and ruts, until other work is placed thereupon or the work is accepted. Compaction
and finishing shallbe d one insucha mannerasto producea s moothdense surface free o f
compaction planes, cracks, ridges or loose materials.

Throughout this entire operation, the shape of the course shall be maintained by blading, and the
surface upon completion, shall be smooth and shall conform with the typical section shown on the
plans and to the established lines and grades. Should the material, due to any reason or cause, lose
the required stability, density, and finish before the next course is placed or the work is accepted, it
shall be recompacted and refinished at no cost to the Agency.



309.4.7 Finishing and Curing: After the final layer or course of lime treated subgrade has been
compacted, it shall be brought to the required lines and grades in accordance with the plans. The
completed section shall then be finished by rolling with a pneumatic or other suitable roller.

Fhe-finalEach layer of lime treated subgrade shall be maintained in a moist condition until the next
layer of pavement structure is placed. If required, a fog seal for curing, in compliance with MAG
Ssection 333, shall be furnished and applied to the surface of the final layer of the lime stabilized
material as soon as possible after the completion of final rolling and before the temperature falls
below 40° F. Curing seal shall be applied at a rate between 0.10 and 0.20 gallons per square yard
of surface. The exact rate will be determined by the Engineer.

After curing begins, all traffic, except necessary construction equipment shall be kept off the lime
stabilized subgrade for a minimum of7 days or until the final pavement s tructure l1ayer(s) are
placed._As an alternative, the contractor may place a loose lift of ag gregate base course over the
curing subgrade. The aggregate base course should be kept moist during the curing process.

309.4.8 M aintenance: The Contractor s hall maintain, at his/her o wn e xpense, t he e ntire 1 ime
shurry—treated s ubgrade in good c ondition from t he s tart of work until all the work has b een
completed, cured and accepted by the Engineer.

309.5 MEASUREMENT:

The quantity of lime slurry treated soils shall be measured by the square yard, measured in place,
treated, compacted, to the proper depth, and accepted.

The quantity of curing seal shall be measured by the ton.
309.6 PAYMENT:

The lime sturey-treated soils measured as provided above, will be paid for at the contract price per
square yard, which price shall be full compensation for the item complete, as herein described and
specified.

The Owner or Engineer reserves the option to pay for the lime separately. Should this option be
chosen, the lime treated soils measured as provided above will be paid for at the contract price per
square yard which shall include full compensation for the item less lime, as herein described and
specified. The Lime materials will be paid for by the contract price per ton based on hydrated

lime. Ifquicklime is used there will be an additional pay factor of 1.3 applied to determine the
actual amount of hydrated lime placed.

Payment for curing seal will be by the ton, based on the rate of application as requested by the
Engineer.
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SECTION 311

PLACEMENT AND CONSTRUCTION OF CEMENT TREATED SUBGRADESOH:
CEMENTBASE-COURSE

311.1 DESCRIPTION:

This item shall consist of a cement treated subgradesub grade base-eourse-composed of a mixture
of local soil, portland cement, and water compacted at optimum moisture content.

311.2 MATERIALS:

Portland cement and water shall comply with Sections 725 and 225. The soil for the mixture shall
consist of the material in the area to be paved. The material shall not contain more than 5 percent
gravel or stone retained on a 3 inches sieve. It shall be demonstrated by laboratory tests that the
plasticity and strengthhardening— characteristics as defined in Section 311.4.5 of the soil will be
adequately modified by the specified cement content.

311.3 EQUIPMENT:

An ample number of machines, combination of machines and equipment shall be provided and
used to produce the complete soil cement treated layerbase-eeurse-+meeting the requirements for
soil pulverization, cement distribution, water application, incorporation of materials, compaction,
finishing, and for application of the curing material as provided in these specifications.

Mixing s hall b e acco mplished by means o f multiple-pass s oil-cement m ixer, s ingle-pass s oil-
cement mixer or central plant mixer.

Water may be applied through the mixer or with the water trucks equipped with pressure sprays.
Water trucks providing fine fog-type sprays shall be furnished for finishing and curing. Properly
adjusted garden type nozzles on a pressure bar may be used to produce fog spray if approved by
the Engineer.

Cement spreader shall be a specially constructed device to distribute bulk cement at the specified
rate. The spreader shall have the ab 111ty to malntam a co nsistent spread rate over variable travel

speeds.—un
nixing.

311.4 CONSTRUCTION METHODS:

Prior to Befereund-ertaking—construction, t he ¢ ontractor s hall r emove a 1l d eleterious material,
organic material, and particles retained on the 3 inch sieve from the area to be treated.-efthe-soil-.

The soil efthe-cement-base-course-the-areato-bepaved-shall be brought to a compacted condition,
true to 11ne and grade as dlrected by the Engrneer oras shown on the plans —Durrng—t—his—preeess

by the Engineer prior to proceeding with mixing.

The material shall be scarified, pulverized, mixed with water and cement, compacted, and-finished
and cured in lengths permitting the full roadway width to be complete in not more than 4 h ours
from the time that cement is exposed to water. Such lengths will generally be not less than 600
feet or the length of one City block and preferably more. Where a gutter section exists the material
shall be pulled back from the gutter face for the full depth of the course before processing.



SECTION 311

311.4.1 Pulverizing: Before-Prior to application of cement, soil to be processed shall be scarified
to d epth o f b ase. T he m aterial sheuld—shall be damp at time o f scarifying to r educe t he d ust
generation te-a—minimum and to aid in pulverization. Hthesoilcontainselods;itSoil shallbe
pulverized until not less than 80 percent, exclusive of gravel or stone, will pass a No. 4 sieve.

311.4.2 Application of Cement: The quantity of cement shall be by weight as a percentage of the
dry weight of the soil as determined by the laboratory and/or as directed by the Engineer and shall
be applied uniformly on the soil in a manner satisfactory to the Engineer. The allowable deviation
in uniformity shall not exceed 10 percent. The entire operation of spreading and mixing shall be
conducted in such a manner as will result in a uniform soil cement and water mixture for the full
design width and depth.

The p ercentage o f moisture in the soil, at the time o f cement application, shall not exceed the
quantity that will permit a uniform and intimate mixture o fthe soil and cement during mixing
operations, and it s hall not ex ceed the s pecified o ptimum moisture co ntent for the s oil ce ment
mixture.

311.4.3 Mixing: Mixing with addition of water as required shall be continued until the product is
uniform i n c olor and a t opt imum moisture c ontent_to + 4% of opt imum moisture ¢ ontent a s
determined in accordance with ASTM D-558. Any mixture of soil and cement which has not been
compacted a nd finished s hall n ot r emain undisturbed f or more t han 30 minutes but shall be
agitated by remixing.

311.4.4 Optimum Moisture: Optimum moisture requirements and field tests of moisture density
shall be determined in accordance with AASHTO-T-134-T-191-T 2170+ ASTM D-558, BD-2922.
PB-36+7-and D6938 on representative samples of soil cement mixture obtained from the area being
processed. At the time of compactionlaydewsn, the moisture content shall not be below optimum
moisture, and shall be less than that quantity which will cause the base course to become unstable
during t he c ompaction a nd finishing pr ocess. Any area which be comes so uns table shall be
removed and replaced with new cement stabilized material.

311.4.5 Compressive Strength: Laboratory compressive strength testing of the cemented treated
subgrade is required to e valuate the proposed amount of cement and/or v erify the c ompressive
strength achieved during construction. Laboratory compressive strength testing shall be done in
accordance with ARIZ 241a.

311.4.65 Compaction: After mixing i s co mplete, t he mixture s hall b e car efully placedin a
uniform l oose de pth which will provide a surface true to grade and s ection when ¢ ompacted.
Unless o therwise directed by the E ngineer, initial c ompaction shall be by means ofa tamping,
grid, or pneumatic roller. After the tamping roller has partially walked out, pneumatic rollers shall
be used. Density of final product shall be not less than 95 percent as determined by AASHTO-o+
ASTM standards as specified above.



SECTION 311

311.4.76 Finishing: As c ompaction n ears co mpletion, the s urface o fthe base course shallbe
shaped to required lines, grades and cr oss-section. W hen required, th e surface s hall b e lig htly
scarified with spike t ooth ha rrows or ot her a pproved e quipment t o r emove i mprints l eft b y
equipment or to prevent slippage planes. During the finishing process the surface shall be kept
moist by means of fog-type sprays. Surface finish and final compaction shall be completed in not
more than 2 hours from the time the cement is exposed to watertime-oeftaydewn. The completed

base course shall be true to line, grade, cross-section and s hall not vary more than 2inchin
thickness and not more than 1 inch in surface tolerance when tested with a 10 foot straight edge. It
shall be free of surface cleavage planes, cracks, or loose material. As a final operation, the surface
shall be very lightly scalped with a motor grader, wet with a fog spray and rolled with a pneumatic
roller as directed by the Engineer.

Ceontractoratno-additional e ostto—the- ContractineAgeney-The E ngineer may c hoose to ha ve
cores obtained to evaluate the thickness of the treated cement stabilized subgrade layer. Should the
thickness o f the treated layer not meet the project s pecifications, the E ngineer may require the
contractor to submit an Engineering Analysis (EA) to address the pavement section. The EA will
provide an opinion as to the anticipated performance of the pavement section as a result of the

reduced cement treated layer thickness.

Each layer of cement treated subgrade shall be maintained in a moist condition
until t he ne xt1 ayer o fp avement s tructure i s p laced. Ifr equired,af ogseal for curing; in
compliance with MAG Section 333, shall be furnished and applied to the surface of the final layer
of the cement stabilized material as soon as possible after completion of final rolling and be fore
the ambient temperature falls below 40° F. Curing seal shall be applied at a rate between 0.10 and
0.20 gallons per square yard of surface. The exact rate shall be determined by the Engineer.

After c uring b egins, al 1 t raffic, ex cept n ecessary co nstruction eq uipment s hall b e k ept o ff' t he
cement stabilized subgrade for a minimum of 7 days or until the final pavement structure layer(s)
are placed. As an alternative, the contractor may place a 1oose lift of aggregate base course over
the curing subgrade. The aggregate base course shall be kept moist during the curing process.

311.4.109 Construction Joints: At the end of each day's work, a construction joint shall be made
transverse to t he ce nterline o fthe r oad by cutting b ack i nto the work to provide a full d epth
vertical joint. Except where specifically authorized by the Engineer, no other construction joints
will be permitted. Where authorized, such joints shall be full depth vertical joints.

311.4.110 Maintenance: The Contractor shall maintain the surface until it has been covered with
the designated bituminous wearing course. In case it is necessary to replace any soil cement, it
shall be for the full depth. No skin patches or soil cement will be permitted. Minor surface pits
may be filled with compacted bituminous surfacing, if authorized by the Engineer. Immediately
prior to the placing of the bituminous wearing course, the surface shall be broomed to removed all
loosened material from the surface.

311.5 MEASUREMENT:
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Measurement of soil cement will be the number of square yards constructed to the required depth,
completed and accepted.

Measurement of portland cement will be the number of tons of cement mixed with local soil.

311.6 PAYMENT:
Payment will be made for the applicable items at the contract unit prices bid in the proposal, and
shall c onstitute full payment for furnishing all material, e quipment, to ols, labor and in cidentals

necessary to complete the work and for carrying out the maintenance provisions.

No measurement or payment will be made for any imported earth materials.

End of Section




DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-34

July 13, 2011

MAG Specification and Details Committee Members
Brian Gallimore, Materials Working Group/AGC
Section 312 - Cement Treated Base

Section 312 need update testing procedures

a) Added provisions for measuring moisture content
b) Updated density testing methods procedures



SECTION 312
CEMENT TREATED BASE
312.1 DESCRIPTION:
Cement treated base shall consist of a combination of base material and portland cement as specified in Section 705.
312.2 GENERAL:

When the mixing of cement treated base in a stationary mixer is required, it will be so specified. Otherwise, cement
treated base may be mixed in either a traveling plant or in a stationary plant, at the option of the Contractor.

If the cement treated aggregate is mixed in a central plant, it shall not contain moisture in excess of 1 percent above
or below optimum at the time ofdelivery on the grade. Certain types o f tr ansit mixers will not discharge such
material unless it is greatly in excess of optimum moisture. Use of such mixers will not be permitted.

If the material is mixed in p lace, the machine or co mbination o f machines used shall be cap able o f thoroughly
mixing the cement and aggregate, when using the granular material specified, in a single pass. No lift thickness shall
exceed 8 inches. Ifthe thickness required isinexcess of8 inches, it shall be mixed in 2 separate lifts o f equal
thickness.

312.3 CONSTRUCTION METHODS:

Mixing of materials, regardless of the type of mixer used or method employed, shall be continued until the cement
and water are evenly distributed throughout the aggregate, and a mixture of uniform appearance is obtained.

The amount of cement used shall conform to requirements of Section 705. Cement delivered in standard sacks from
commercial producers will be assumed to weigh 94 pounds per sack and need not be weighed. Bulk c ement or
fractional sacks of cement shall be weighed.

The amount of water used shall be that required to give optimum moisture content. A portion of the required water
may be added to the aggregate prior to the addition of the cement, if approved. Moisture content o f the material

delivered to the grade shall be checked for moisture content a minimum of four times per shift using AASHTO T-
217. Batch adjustments shall be made as necessary to correct for deficiencies.

After spreading, the ce ment treated base shall be compacted to a density ofat least 95 percent of the maximum
density as determined by AASHFO-T134-T19L T 217 o+ ASTM-D-558D-2922-D-3017the mix design._Density
testing shall be performed using either AASHTO-T-19+6+ASTM D-2922 and D-3017.

Compressive strength of the cement treated base material shall be tested a minimum of twice per shift using Arizona
test—methodARIZ 241. Strength specimens shall b e compacted on s ite a nd pr otected f rom moisture 1 oss or

disturbance by any practical means. S pecimens shall be kept in this manner on site for 18-24 hours inside a h ard
outer shelled container that will protect the specimens from external environmental elements. T he specimens shall
be carefully transported to the laboratory for moist curing after this initial 18-24 hour cure.

After compaction, the surface of the cement treated base course shall not deviate at any point more than 3/8 inch
from the lower edge of a 10-foot straightedge laid parallel to the centerline of the roadway.

A construction j oint shall be made at the end o f each day's construction by trimming the end o f the co mpacted
mixture to a straight vertical plane, normal to the centerline of the roadway and with the vertical edge in thoroughly
compacted material.

Cement shall not be added to more material than will be mixed, compacted and sealed the same day. Cement treated
base shall not be mixed or placed when either the aggregate or subgrade is frozen. The air temperature shall be at
least 40°F. in the shade and rising at the time of mixing.



In areas which are inaccessible to the mixing, spreading or compacting equipment designated herein, other methods
and equipment acceptable to the Engineer may be utilized.

The mixed material shall not remain undisturbed on the subgrade for more than 30 minutes and not more than 3
hours shall elapse between the time water is added to the mixture and final compaction is accomplished.

The mixed materials shall be spread for the full width of the base under construction, either by one spreader or by
several spreaders operating in a staggered position across the subgrade, unless permission is granted to do part-width
construction. S hould p ermission b e gr anted f or pa rt-width ¢ onstruction, n ot more th an 3 0 m inutes s hall e lapse
between the times of placing the material in adjacent lanes at any location, and the longitudinal joint against which
additional mixed material is to be placed shall be trimmed to a straight vertical plane parallel to the centerline of the
roadway. Trimming shall be done in such a manner as to cause the least possible loosening of the compacted base
material and to leave no loose material on the subgrade. The material cut away in trimming may be used in the
construction of the shoulders or the adjacent lanes if approved, or shall be disposed of in a satisfactory manner.

During mixing, s preading a nd ¢ ompacting a nd until t he application of t he ¢ uring s eal, a ny moisture l ostby
evaporation shall be replaced by the addition of water by means of a light fog or fine spray.

The m ixed b ase materials s hall b e co vered as s oon as possible af ter final co mpactionand s hallbe curedin
accordance with this specification.

312.4 TRAVELING PLANT MIXING:

312.4.1 Placing A ggregate: The aggregate to be treated shall be placed on the roadway either as a uniform layer
which, when compacted, will produce a base of the depth and width shown on the plans or as one or more windrows
which, when spread, will yield a uniform layer which will compact to the prescribed dimensions. If the aggregate is
placed in one or more windrows, a windrow sizer will be required. The number and size of the windrows may vary,
depending o n the width and depth o f treatment and on t he c apacity o f the machine, b ut r egardless o f size, the
windrow shall be uniform in cross-section and shall not be larger than can be handled by the plant.

Care shall be exercised during the placement of the aggregate to prevent segregation of the fine and coarse portion
of the aggregate.

312.4.2 P lacing C ement: Cement s hall b e ad ded t o t he u niform 1 ayer o r windrow of ag gregate by means o f
mechanized equipment which will spread the cement in correct and uniform quantities. For any section of roadway,
the quantity of cement placed by mechanical spreaders shall not deviate more than 10 percent from the computed
quantity for the section. When cement is applied to a windrow, the top of the windrow shall be slightly trenched to
retain the spread of cement.

If storm winds cause a loss of spread cement, spreading operations shall be halted until such winds subside and, at
the first i ndication o f'lo sses, p rompt a ction s hall b e taken to avoid further lo sses. [ f cement lo sses are d eemed
excessive, t he d eficient q vantity shall be furnished a nd added in t he pr oper a mount b y t he Contractor at no
additional cost to the Contracting Agency.

312.4.3 Mixing: Mixing shall be accomplished by means of an approved single pass traveling continuous mixing
machine, or combination of machines, of the pug or auger type. The machine shall be so constructed that the device
for picking up or mixing the aggregate can be controlled and during the mixing operations it shall be set to mix the
aggregate, cement and water to the design depth without cutting into or disturbing the subgrade or picking up any
material other than that material to be processed. The machine shall be equipped so that water may be introduced at
the time of mixing through a metering device which will accurately and uniformly control and measure the amount
of water being used.

The cement and aggregate shall be mixed in the machine simultaneously with the adding, through the machine, of
the additional amount of water required.



The material s hall b e spread i mmediately after mixing, in r easonably cl ose co nformity to the lines, grades and
dimensions established or shown on the plans.

312.4.4 Stationary Plant Mixing: If the stationary plant method of mixing is employed, the aggregate, cement and
water shall be mixed at a central plant using either a batch pug mill type or a continuous type mixer. Dead areas in
the mixer, in which t he material d oes not move or is n ot s ufficiently a gitated, s hall b e co rrected, eitherby a
reduction in the weight of materials or by other adjustments.

312.4.5 Batch Mixing: If a b atch pug mill type mixer is used, the aggregate and cement shall be proportioned by
batch weights. Cement shall be weighed on separate scales from the aggregate batching scales.

The weight of the charge in a batch mixer shall not exceed that which will permit complete mixing of all materials.
The period of mixing shall not be less than 30 seconds from the time all materials are in the mixer. Water may be
proportioned by volume or by weight.

312.4.6 Continuous Mixing: If a continuous type mixer is used, the materials shall be proportioned by volume.

The continuous type mixer shall be equipped with metering devices and feeders which will introduce the cement,
aggregate and water into the mixer in the specified proportions. The water pump shall be equipped with a means of
varying t he rate o f d elivery. T he metering d evices and feeders s hall b e i nterlocked and s o synchronized as to
maintain a constant ratio of cement and water to the aggregate.

The rate of feed to a co ntinuous type mixer shall not exceed that which will p ermit c omplete mixing of all the
material.

312.4.7 Spreading: The treated material shall be transported from the plant to the prepared subgrade in approved
equipment.

The surface on which the material is to be placed shall be thoroughly moistened and kept moist, but not excessively
wet, until covered by the material.

Plant mixed cement treated base shall be spread by approved spreader boxes or finishing machines. The machines
shall be constructed and operated so as to produce a layer of uniform density and cross-section an in sufficient
quantity to provide a co mpacted base reasonably conforming to the lines, grades and cross-sections established or
shown on the plans.

312.4.8 Compacting: Initial compaction shall begin immediately after mixing and spreading. Successive passes of
compacting equipment shall overlap the previous adjacent pass by at least 25 percent of its width. Following initial
compaction and b efore final compaction, the treated material shall be bladed with a motor grader or a P lanning
machine to obtain a surface reasonably true to the lines, grades and cross-sections established or shown on the plans.
During and immediately following the shaping operations, if required, the Contractor shall lightly scarify the surface
with a nail drag or other approved equipment to prevent the formation of surface compaction planes.

Extreme care shall be exercised by the Contractor during the blading operation so that no more material thanis
necessary is disturbed and so that this operation can be completed as quickly as possible. Material thus cut shall be
wasted if so directed. C ompaction s hall p roceed without interruption, e xcept a s s tated a bove, until the r equired
degree of compaction is obtained.

312.5 INVERTED SECTION:

Where the cement treated base is to be covered with an aggregate base material to prevent shrinkage crack reflection
and overloading of the cement treated base, the minimum thickness of the aggregate base shall be 4 inches, unless
otherwise specified in the special provisions. In order to provide for free internal drainage of the aggregate base
course overlaying the cement treated material, it shall be non-plastic and the percentage of material passing the No.
200 sieve shall not exceed 8. The cement treatment shall be held back approximately 1 foot from each curb line so



as to permit drainage o fany water that may become trapped b etween the ce ment treated b ase material and the
bituminous surfacing.

312.6 CURING:

The m ixed ce ment t reated b ase materials s hall b e co vered as s oon as p ossible af ter f inal co mpaction with a
bituminous curing seal. Application shall be by means of a pressure distributor in accordance with the requirements
of Section 330. The approximate quantity of bituminous material to be used shall be as specified; however, the exact
amount will be determined by the Engineer at the time of application.

After the bituminous curing seal has been applied, the cement treated base course shall be kept free of equipment
and traffic for a period of at least 7 days or until it will not pick up under traffic. Curing seal shall conform to the
requirement of Section 712 or 713 for the type specified.

In lieu of the curing seal, the Contractor may, at his option, keep the surface of the compacted base continuously
moist until overlaid with the aggregate base course. The aggregate base or the surfacing, may be placed as soon as
the ce ment treated base has been co mpacted. T he spray equipment on the water truck shall be approved by the
Engineer prior to the use of this equipment to spray the soil cement base course. The spray equipment must produce
a fine, even spray to prevent washing of the surface of the base course. A cement treated section may be opened to
all traffic immediately after placement and compaction of the surfacing.

312.7 DEFICIENCY:

When, in the opinion of the Engineer, there is reason to believe that a deficiency in thickness exists in the cement
treated base, cores will be taken in the same pattern as that defined in Section 321. If the base has been covered or it
is otherwise impractical to correct the deficiency of %2 inch or more in thickness, the corrective measure listed in
Table 310-1 for Type II deficiency shall be taken by the Contractor at no additional cost to the Contracting Agency.
312.8 PAYMENT:

Payment for the portland cement will be made by the tons of cement complete in place.

Payment for base material will be made by the tons of aggregate complete in place including mixing, spreading, and
compacting.

No separate payment will be made for curing.



SECTION 705

PORTLAND CEMENT TREATED BASE

705.1 GENERAL:

The cement treated base shall con51st of ﬂwlegme cemem and »\alel U\e of olher 1 pes of m atemls must be
approv ed by lhe En;,meel 5

days-eofeurine——The compressive strength

uqmrcmcnt shdll be (Mcn mlmd by thc project SDLLIflCdIl()llS The amount of cement Llsui in the mix design shall be
determined by the project specifications. Fhe-eement-shall-be-Fype Htow-alkal-

705.2 AGGREGATE FOR CEMENT TREATED BASE:

The aggregate for cement treated base shall conform to the requirements of Section 702- Auu e;ate Base Course.
Ol _excentthe asticity h e material-n ingthe N 4 teve oh nat exeeed o o o

Comment [DR10]: Table to be re-written by

TABLL705-1
CEMENTTREATED BASE GRADATION
— P
1 % inches 100
No. 4 40-70
Ne—406 30-Max-
No-200 38999‘—/{

705.3 PORTLAND CEMENT AND WATER:
Portland cement and water shall conform to the requirements of -Section 725.

705.4 COMPRESSIVESTRENGTH-OF-CEMENTTREATED BASE CEMENT TR EATED B ASE M IX
DESIGN:

P-1633.A cement treated base mix desmn mcorporatmg the proposed materlals shall be completed prior to the start

of work. —The mix design shall be performed in accordance with Arizona Department o f Transportation _test
methods ARIZ-220, ARIZ-221, and ARIZ-222. Compressive strength specimens shall be tested in accordance with
ARIZ#iz 241. The final report shall include the following elements: -atinimun:

1. The source and supplier of the aggregate -as-wel as the virgin-agsresate- including gradation
and plasticity index testing.

2. The source, supplier, and type of cement.

3. The ¢ ement content r equlred tom eet the p roject s pecifications. 500-psi—plus-on-ep-ereent

verdeston strensth-after T-duays wrine-asperAriz 220 Cement content shall be calculated by the
dry weight of the combined aggreggte -cement mixture.
4. The optimum moisture and maximum dry density of the proposed blend at the target cement
content as determined by Arizona test method 221.

705-1
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5. The rock corrected optimum moisture and maximum dry density of the proposed blend at the
target cement content as determined by Arizona test method 222.
6. A summary of design compressive strength testing including a graph plotting cement content

as the x-axis and compressive strength as the y-axis.

705-2



SECTION 705

PORTLAND CEMENT TREATED BASE
705.1 GENERAL:
The ce ment treated b ase shall consist of ag gregate, cement, and water. Use of other types of materials must be
approved by the Engineer. The compressive strength requirement shall be determined by the project specifications.
The amount of cement used in the mix design shall be determined by the project specifications.

705.2 AGGREGATE FOR CEMENT TREATED BASE:

The aggregate for cement treated base shall conform to the requirements of Section 702-2 Aggregate Base Course.

705.3 PORTLAND CEMENT AND WATER:

Portland cement and water shall conform to the requirements of Section 725.

705.4 CEMENT TREATED BASE MIX DESIGN:

A cement treated base mix design incorporating the proposed materials shall be completed prior to the start of work.
The mix design shall be performed in accordance with Arizona Department of Transportation test methods ARIZ-

220, ARIZ221, and ARIZ-222. Compressive strength specimens shall be tested in accordance with ARIZ 241. The
final report shall include the following elements:

1. The source and supplier of the aggregate including gradation and plasticity index testing.

2. The source, supplier, and type of cement.

3. The ¢ ement co ntent r equired t o m eet the p roject s pecifications. Cement c ontent s hall b e
calculated by the dry weight of the combined aggregate-cement mixture.

4, The optimum moisture and maximum dry density of the proposed blend at the target cement
content as determined by Arizona test method 221.

5. The rock corrected optimum moisture and maximum dry density of the proposed blend at the
target cement content as determined by Arizona test method 222.

6. A summary of design compressive strength testing including a graph plotting cement content

as the x-axis and compressive strength as the y-axis.

705-1



DATE:

TO:

FROM:

RE:

PURPOSE:

REVISIONS:

Case 11-35

July 13, 2011

MAG Specification and Details Committee Members
Brian Gallimore, Materials Working Group/AGC
Section 310-Untreaded Base Course

Change title to clarify meaning. Addressed construction and evaluation process
conflicting.

a) Classified compaction guidelines
b) Updated deficiency, corrective action and construction methods



SECTION 310

ENTREATED PLACEMENT AND CONSTRUCTION OF AGGREGATE BASE COURSE

310.1 DESCRIPTION:

Untreated-basei-e-seleetoraAggregate base course; shall comply with Subsection 702-2 unless
the use of a different type of material is specifically authorized in the special provisions.

310.2 PEACINGPLACEMENT AND CONSTRUCTION:

The compacted lift thickness shall not exceed 6 1nches unless approved by the Engineer. Based on

whrekrean%eeffeetwel*eompaeted{%ependm%oﬂ the type o f mater1a1 type o f eq urpment and
compactron methods used the Contractor may propose a greater lift thlckness -6-inches-orlessin

After distributing, the aggregate base course material shall first be watered and then immediately
radedbl-aded toa unrform layer that w111 net, after compactingrelling, the required thickness. H

The gradingblading operation shall be

contlnued to such extent as may be necessary to mrnlmlzeehminate segregation. The quantity of
water applied shall be that amount which will assure proper compaction resulting in thearelative

density efnetless-than100-percent-as-determined-underSeetion30+asrequired by Section 310.3.

Upon-completionAfter p lacement, t he aggregate base course surface s hall b et rue, e ven a nd
uniform conforming to the grade and cross-section specified.

In no case shall the UntreatedaAggregate base course may-vary bynet more than % inch above or
below required grade.-and-eross-seetion-

310.3 COMPACTION

The contractor is responsible for providing appropriate e quipment and techniques to achieve the
compaction results required by this specification. The aggregate base course shall be compacted in
lift thicknesses as allowed by Section 310.2.

eorrespeﬂdmgﬁA%PZ—or—ASﬂkA—pmeedureto—b%subsﬂmted—The laboratorv maximum drV densrtv

and o ptimum moisture co ntent for t he a ggregate b ase co urse material s hall b e d etermined in
accordance with one—of the followins procedures—ARIZ 245 AASHTO T-99_ or ASTM

D698AASHTO T-99. Field ‘one-point” maximum dry density and optimum moisture procedures
shall only be allowed upon approval of the Eengineer.

The in-place density shall be deterrmned in the field b nuclear densrt testing in accordance wrth
AASHTO T-310 san ne-density Re-an naclear-density re—San ne-densitv-testin

ASCI"—M—D6—9%8 Int he eventn uclear d ensity t estlng is selected am inimum o f one sandcone

correlation shall be performed for each 10 nuclear density tests.




SECTION 310

A rock correction, to compensate for rock content larger than the #4 or % inch sieves (as required
by t he 1 aboratory maximum dr y de nsity a nd opt imum moisture pr ocedure s elected), shall b e
performed in accordance with ene—of the following procedures:- ARIZ 227 AASHTO T224 or
ASTM-D471I8AASHTO T -224. Care should be taken to account for the specific gravity of the
oversize p articles espeetallyparticularly if r ecycled materials ar e utilized for ag gregate b ase
course. T he s pecific gravity shall be d etermined —in accordance with the-oneofthe followine
9#%%@#%5—%%9—%48#@9185—9%8%4—@]—2—?AASHTO T-85, as applicable.How--<can

' —For roadway
construcnon one field dens1tv test shall be performed ferper hft per%aeh 6650 feet per lane-width

i . F or other aggregate base course applications, a minimum of 1 field densit
test shall be performed for each 800 square yards. Mere-orlessfrequent-testing-may beperformed
e nprrecnh ol the bpeiaeey,

Unless otherwise noted in the project plans or project specifications, the moisture content of the
aggregate base course at the time of compaction shall be the optimum moisture content te—+/- 23%




SECTION 310

The following percent compaction is required:

(A) Below asphalt concrete pavement 100%

(B) Below Portland cement concrete pavement, curb & gutter, attached sidewalk, roadway
Shoulders, and other areas of the right-of-way subject to vehicular traffic 95%

(C) Below-detached sidewalkorotherflatworkAll o ther ar eas not subject to v ehicular tr affic
858590%

Areas which fail initial field-density-testing for density and/or moisture content shall be reworked
until p assing t ests f or d ensity a nd/or moisture co ntent ar € ach ieved. Llower moisture ¢ ontent

percentages at the time of field density testing may- be allowed if significant time has passed since
the time of compaction and the required density has been achieved.

310.43 THICKNESS AND/OR PLASTICITY INDEX DEFICIENCY:

When in the opinion of the Engineer there is reason to believe that a deficiency in thickness, or an
excess o f p lasticity e xists, measurements or samples will be taken in the same p attern as that
defined in Section 321. If the base has been covered or it is otherwise impractical to correct the
deficiency, the co rrective measuresin T able 3 10-1 s hallb et aken b y t he C ontractor a t no
additional cost to the Contracting Agency.

TABLE 310-1
THICKNESS AND PLASTICITY DEFICIENCY
Type Deficiency Corrective Measure
1 Less than % inch of the required No corrective measure required.
thickness
II % inch or more but less than linch of

III

the required thickness

+ineh-ermerein-tThickness
deficiency by greater than 1 inch

Secti i;;;;: il cull gli il f | i Ived

i i (1) The
contractor may choose to add additional material and rework the
grade to meet the specification requirements.

(2) The co ntractor m ay ¢ hoose t o iincrease t he t hickness o f
asphalt co ncrete b y t he a mount o f't he a ggregate b ase ¢ ourse
thickness d eficiency at no a dditional ¢ ostto th e Owner.
Required grade shall be met.

1
> . ]

o thicl tho doficioney in thicl cor tho full rond

sepdthosertheareamveebeedpotbessthan 60 foctarone Tt
bleekintength-(1) The contractor will remove the Aaggregate
base co urse remeved—and regrade t he subbgrade reeraded-to




SECTION 310

allow the required aggregate base course layer thickness tobe
constructed.

2)1 fg rades al low, t he i contractor ma ropose
thatallew the thickness of asphalt concrete to-be increased by the
amount of the aggregate base course deficiency at no additional
cost to the Owner.

IVHH A plasticity index of 6 to 7 inclusive®* Place-an-asphalt-conerete-o-verlay 4—inch-inthickness—overthe
same-total-area-asrequiredfor Type Land H- (1) An Engineering
Analysis (E A) shallmay be pr epared byt he ¢ ontractort o
evaluate the expected performance of the aggregate base course
layer. The EA may provide mitigation options for the E ngineer
to ¢ onsider. If't he E ngineer accep ts t he p lasticity i ndex as a
result of the EA, the material will be accepted at full payment. If
the E ngineer rejects the EA, the contractor will p erform e ither
option 2 or 3 below.

(2) The contractor may choose to reprocess or treat the existing
material to b ring it within s pecification li mits o rr emove
deficient material from a ffected area and replace with material
complying with the specifications.

(3) If grades allow, the contractor may increase the thickness of
asphalt concrete by Y-inch at no additional cost to the Owner Jf
| g halll Lo totl b |

course:

v A plasticity index of over 7% (1) The contractor may choose to reprocess or treat the existing
material to bring it within specification limits or Rremove

deficient material from a ffected area and replace with material
complying with the specifications.

310.4 PAYMENT:

| Payment for aggregate untreated-base course will be made on the basis of the contract unit price
per ton unless an alternate basis of payment is provided in the proposal.




MAG Concrete Working Group

Meeting Notes
Thursday, July 20, 2011, 1:30 pm at the ARPA Offices

Present:

See attached attendance sheet.

Discussion:

1)

2)

3)

4)

5)

The following were emailed or handed out to members for review and comments:

Meeting notes from 6-9-11 with attendance sheet
701  Rock, Gravel, and Sand
702 Base Materials
703  Riprap Construction Rip Rap
220 Rip Rap Construction
623  Special Bedding for Mainline Storm Drain Pipe
705 Portland Cement Treated Base
309 Lime Stabilization or Modification of Sub grade
310 Untreated Base Course
311  Soil Cement Base Course
312 Cement Treated Base

The proposed revision of Section 701 was discussed with clarifications from Don
Cornelison and Peter Kandaris. It was determined that additional work was needed in
Sections 728, 725, and 776 to go along with the proposed madifications. Jeff Hearne
will work on the appropriate draft revisions for possible inclusion in Case 11-29.

The proposed revision of Section 702 was discussed with clarifications from Don
Cornelison and Peter Kandaris. The need for 2 types of base materials was discussed
with no real changes to the draft proposed.

The proposed revision of Section 703 was discussed with clarifications from Don
Cornelison and Peter Kandaris. The group also went over the latest draft section 220,
pertaining to Riprap Construction — specifically discussing the two options proposed for
the table on grout requirements. Several ways to simplify the table and associated notes
was proposed with Jeff Hearne to re-draft the Section for possible inclusion in Case 11-
31.

The draft of new Section 623 was discussed with potential revisions relating to CSLM
being proposed. Jeff Hearne will re-draft the wording and submit to Syd Anderson for
review.

The drafts of Sections 705, 309, 310, 311, and 312 were very briefly discussed with no
proposed changes.



Date and Agenda for Next Meeting:

The next meeting is scheduled for Wednesday, August 17th at 1:30 in the ARPA
Offices. We will finalize draft versions of several sections for case submittal and
continue to discuss specific revisions to other sections being reviewed.
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