September 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, October 5, 201 | at 1:30 p.m.
MAG Office, Suite 200 (Second Floor), Ironwood Room
302 North Ist Avenue, Phoenix

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 either
in person, by videoconference or by telephone conference call. 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. Several cases are scheduled for action, so 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
October 5, 20lI
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 September, 201 |, Meeting Minutes

2011 Cases Scheduled for a Vote

4.

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

Case | 1-19:
Modify Section 340: Detectable Warnings.

Case | 1-22:
Revise Sections 325 and 717: Asphalt Rubber
Specifications.

Case | 1-23:
Revise Section 321: Asphalt Concrete Pavement.

Case | 1-24:
Add new Section 337: Crack Sealing and Crack
Filling.

Case |1-29:

Revise Section /01 - Aggregates. Move materials
to appropriate sections, and clarify types of
aggregates. Update all references to Section 701.

Case | 1-30:
Update Section 702: Base Material. Revise Section
310: Untreated Base Course.

COMMITTEE ACTION REQUESTED

Information.

Review and approve minutes of the
September 7, 201 | meeting.

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

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

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, discussion and possible action.
Sponsors: Brian Gallimore, AGC,
Peter Kandaris, SRP

Information, discussion and possible action.
Sponsors: Brian Gallimore, AGC
Peter Kandaris, SRP
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Case | [-31:
Revise Riprap Sections 220 and 703.

Case | [-32:
Modify Section 309: Lime Slurry Stabilization.

Case | [-33:
Revise Section 31 |: Soil Cement Base Course.

Case | [-34:
Revise Section 312: Cement Treated Base.

Cases Recommended to Carry Forward to 2012

5.

Other Carry Forward Cases:

Updates and or discussion of any cases planned to
carry forward in 2012. They include cases | 1-02,
L1-03, 11-12, I'1-14, 11-16, I'1-18and | [-21.

General Discussion

l6.

Working Group Reports

A. Outside Right-of-Way Working Group
Report on 9/20/201 | meeting.

B. Asphalt Working Group

Summary of activities.

C. Materials Working Group

Summary of activities.

D. Water/Sewer Working Group

Report on 9/20/201 | meeting.

E. Concrete Working Group

Summary of activities.

Additional Committee Meetings
Discussion about extending meeting schedule to
include November and December Meetings.

Potential Cases for 2012
Discussion about cases that could be brought
forward for review in 2012.

Information, discussion and possible action.
Sponsors: Brian Gallimore, AGC
Peter Kandaris, SRP, Jeff Hearne, ARPA

Information, discussion and possible action.
Sponsor: Brian Gallimore, AGC

Information, discussion and possible action.
Sponsor: Brian Gallimore, AGC

Information, discussion and possible action.
Sponsor: Brian Gallimore, AGC

Information and discussion.
Various case sponsors.

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.
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9.  Staff Reports 9. Information and discussion.
Report on progress of a new 2012 edition of the
MAG Specifications and Details Document. Public
Works Directors mailing list.

20.  Open General Discussion 20.  Information and discussion.
Members can report on any items of interest to
the committee.

21. Request for Future Agenda Items 21. Information and discussion.
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




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

September 7, 2011

Maricopa Association of Governments Office, Cholla Room
302 North First Avenue

Phoenix, Arizona

AGENCY MEMBERS

Jim Badowich, Avondale
Scott Zipprich, Buckeye
Warren White, Chandler
* Dave Emon, El Mirage
Greg Crossman, Gilbert
Mark Ivanich, Glendale (proxy)
Troy Tobiasson, Goodyear, Chair
Bob Herz, MCDOT

ADVISORY MEMBERS

Jeff Benedict, ARPA

Tony Braun, NUCA

Bill Davis, NUCA (proxy)
Brian Gallimore, AGC
Adrian Green, AGC (proxy)

MAG ADMINISTRATIVE STAFF

Gordon Tyus

* Members not attending or represented by proxy.

GUESTS/VISITORS

Arturo Chavarria, Hanson Pipe and Precast

Art Glover, Flood Control District of Maricopa County
Michael Hook, ACPA

Matt Savage, Ferguson

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
Paul R. Nebeker, Independent



1. Call to Order
Chairman Troy Tobiasson called the meeting to order at 1:30 p.m.

2. Call to the Audience

No members of the audience requested to speak.

3. Approval of Minutes

The members reviewed the August 3, 2011 meeting minutes. Jason Mahkovtz introduced a
motion to accept the minutes as written. Greg Crossman seconded the motion. A voice vote
of all ayes and no nays was recorded.

4. Recommendation for 2012 Chair and Vice Chair

Mr. Tobiasson said he and Mr. Wilhite have agreed to serve an additional term as chair and
vice chair, and was willing to entertain a motion from the body. Warren White moved and
Greg Crossman seconded a motion to recommend the current chair and vice chair serve an
additional term. A voice vote of all ayes and no nays was recorded. Mr. Tobiasson thanked
the membership, and asked members to consider if they would like to serve as a new vice
chair the following year, keeping in mind a geographic balance of the officers is requested of
MAG committees.

Review of 2010 and 2011 Cases Scheduled for a VVote

5. Case 10-05 — Revise FOREWORD

Clarify use of the MAG Specifications and Details for Public Works document. Peter
Kandaris said there were no changes or comments since the last meeting, and thought it was
ready for a vote. Bob Herz moved and Scott Zipprich seconded a motion to approve Case 10-
05 as presented. A roll call vote was taken. The case was approved: 13 yes, 0 no, 0
abstaining, 2 not present.

6. Case 11-01: Miscellaneous Corrections

Case 11-01A — Correct the formula in Table 711-1. No new comments provided.
Case 11-01B - Correct percentage in Table 705-1. No new comments provided.
Case 11-01C - Correct reference in Detail 212. No new comments provided.

Case 11-01D - Correct errors in Detail 262. NEW. Bob Herz explained that when
reviewing alley entrance details for the deletions case, he noticed that Detail 262 could
be easily revised to make it compliant with current ADA requirements by adjusting the
warped areas. The revised detail made this change. Scott Zipprich asked if the
minimum distance was 4’ on the angled part of the sidewalk created by revision.
Calculations confirmed that the current 4’ minimum sidewalks in the details would
create a pathway greater than the 3’ currently required by ADA. Tom Wilhite asked

oo



how the new recommendations from the access board would affect it. Mr. Herz said
that if the recommendations were accepted the change would require a minimum 4’
clearance, and this detail would need to be revised. But he said it would meet the
current standard today. Jim Badowich asked if the lines in warped area of the section
view were needed. Mr. Herz said the change did not affect the section view.

e. Case 11-01E - Correct references in Sections 603 and 738. NEW. Bob Herz said he
found incorrect references in Sections 603.1 and 738.1. These sections should
reference 615.11 instead of 615.10.

f. Case 11-01F — Change “plaster” to “mortar” in Section 625 and Details 421, 422,
501-1 and 501-2. NEW. Peter Kandaris said that when the working group was
reviewing the aggregates case, they removed reference to plaster as a specific material.
When searching for any references to plaster, they found it in the section and details
mentioned, however, it really is a type of mortar. This correction simply changes
references of “plaster” to the correct term “mortar.”

g. Case 11-01G — Update references to deleted Detail 190. NEW. Mr. Kandaris said
Mr. Tyus informed him of a few references to Detail 190 in Sections 301 and 601.
Since Detail 190 was deleted as part of Case 11-04, references to it also needed to be
updated to the ARIZ 227c standard.

Mr. Tobiasson confirmed that all correction cases would be voted on together. Warren White
moved and Greg Crossman seconded a motion to approve Case 11-01 A-G as presented. A
roll call vote was taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2 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 passed out a revised version, compiled with assistance from Peter Kandaris, based
on feedback from Maricopa County and Mesa. Mr. Zipprich noted that Detail 302 Joint
Restraint with Tie Rods would not be deleted because it is used occasionally by Mesa. Mr.
Herz recommended that Detail 425 not be deleted since it is used by Flagstaff. Mr. Kandaris
said once the Outside Right-of-Way manual is ready it could be included there, and then
deleted from MAG if desired. Mr. Kandaris also said that since all the sections on pilings
were on the list for deletion, references to them in Sections 505 and 506 also needed to be
updated. A handout provided during the meeting showed these changes. Mr. Herz
commented that where the Engineer was specified in 505.4 Falsework, it should be changed
to the “Contractor’s Engineer” to clarify the responsibility. Jim Badowich asked if this
addition changed the intent of deleting whole sections. Mr. Kandaris said their initial search
didn’t find the reference, because it was just to pilings in general, rather than a specific
section or detail. He felt that as long as the information was presented and clear as part of the
case it should be acceptable. Other members agreed. Mr. Tyus recommended that any other
references to sections or details that were deleted due to this case also be deleted. Mr. Herz
recommended that if any of these are found, they be brought back to the committee at the
next meeting. Greg Crossman moved and Bob Herz seconded a motion to approve Case 11-
06 as presented, with the modifications that included keeping Details 302 and 425, updating
Sections 505 and 506 as discussed, and reporting any additional references to deleted



10.

11.

12.

sections at the next meeting. A roll call vote was taken. The case was approved: 13 yes, 0 no,
0 abstaining, 2 not present.

Case 11-09 — Update Preservative Seal for Asphalt Concrete

Revise Sections 334 and add new 718 to meet current industry materials and practice. Jeff
Benedict said he received no new comments, and believed it was ready for a vote. Marc
Palichuk moved and Greg Crossman seconded a motion to approve Case 11-09 as presented.
A roll call vote was taken. The case was approved: 11 yes, 0 no, 2 abstaining, 2 not present.

Case 11-10 — Curb Ramp Modification for Radial Installations

Add new detail 234 and modify existing ramp details to show curb modification. Details 235-
1 through 235-3 in the packet were revised based on comments from the August meeting.
Bob Herz asked if there were any comments. Tom Wilhite asked about the 2% cross-slope
specification based on Access Board guidelines. Mr. Herz said the details are currently ADA
compliant, and that the case was only making the adjustments to straighten the area where the
curb and detectable warning meet. He said that when new ADA requirements go into effect,
the ramp details would likely need to be revised, but that would be a separate case. Bob Herz
moved and Jim Badowich seconded a motion to approve Case 11-10 as presented. A roll call
vote was taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2 not present.

Case 11-11 — ASTM Revisions

a. Case 11-11A — Nuclear Density Testing of Soil.
b. Case 11-11B - Chain Link Fence.

Mr. Kandaris said there were no changes or comments, and asked for a vote on the case. He
added that he hoped to present more ASTM-related cases next year. Scott Zipprich moved
and Bob Herz seconded a motion to approve Case 11-11 as presented. A roll call vote was
taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2 not present.

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

Updated speed hump detail to be compliant with MUTCD marking requirements. Bob Herz
asked to clarify what was changed in the latest detail. Warren White said only the plan view
changed to reflect the current striping standards. All other revisions were not included, as
discussed at the previous meeting. Greg Crossman moved and Tom Wilhite seconded a
motion to approve Case 11-15 as presented. A roll call vote was taken. The case was
approved: 12 yes, 0 no, 1 abstaining, 2 not present. Mr. Kandaris asked agency members to
review their supplements to this detail and remove them if possible.

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

Provide material requirements for aluminum handrails in subsection 520.2 and update the
welding references. Bob Herz said Part b on the cover page of the case (changing the title of
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14.

15.

16.

Detail 145) was not necessary because the handrails described in Section 520 are different
than the safety rail in Detail 145. Peter Kandaris agreed, stating his intention was only to
make changes to Section 520, and not the detail drawing. With this understanding Bob Herz
moved and Marc Palichuk seconded a motion to approve Case 11-17 as presented. A roll call
vote was taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2 not present.

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 said he
discussed the case with Jami Ericson and Phoenix is okay with the final case as submitted.
Warren White moved and Greg Crossman seconded a motion to approve Case 11-20 as
presented. A roll call vote was taken. The case was approved: 12 yes, 0 no, 1 abstaining, 2
not present.

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

Separate material and construction methods and give guidance to rubber specification. Jeff
Benedict said he received a series of comments from John Shu at Maricopa County. These
comments, his response, and a revised case were provided as handouts at the meeting. Mr.
Benedict explained that industry agreed with most of the comments, and made appropriate
changes to Sections 325 and 717 based on them. There were a few areas where he thought
additional discussion and review was necessary to clarify the proposed changes. Bob Herz
said Maricopa County did not have a chance to review the response to Mr. Shu’s comments
prior to the meeting and proposed delaying the vote until the October meeting. Mr. Benedict
said he would work with the county and asked for additional comments. Chair Tobiasson
asked that revisions to cases planned for an October vote be prepared and released as soon as
possible so members could review them prior to the meeting.

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

Add a new section with clear limits of its use and scope of crack sealing. Bob Herz said
Maricopa County had comments relating to the viscosity of the sealant. He said the County
currently has difficulty with sealant going into cracks, and a higher maximum viscosity
would make the problem worse. Mr. Kandaris said he also had some concerns about the
viscosity, and may also provide comments. He also mentioned past discussions about not
allowing the blowing out of cracks, but rather use vacuuming. Mr. Benedict said he would
need to get with industry experts on these issues to address changes and concerns, and asked
to postpone the vote until the October meeting.

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

Update Section 713: Emulsified Asphalt Materials to include current products and
standards. Jeff Benedict said he received no new comments, and believed it was ready for a
vote. Warren White moved and Bob Herz seconded a motion to approve Case 11-25 as
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19.

presented. A roll call vote was taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2
not present.

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. Jeff Benedict said there had been no comments or changes. Syd Anderson
moved and Warren White seconded a motion to approve Case 11-26 as presented. A roll call
vote was taken. The case was approved: 13 yes, 0 no, 0 abstaining, 2 not present.

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. Jeff Benedict said there had been no
comments or changes. Greg Crossman moved and Scott Zipprich seconded a motion to
approve Case 11-27 as presented. A roll call vote was taken. The case was approved: 12 yes,
0 no, 1 abstaining, 2 not present.

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. Jim Badowich asked if the new specification required
pre-coated chips. Mr. Benedict responded, no, it was only an option. Peter Kandaris said the
case also incorporates the aggregate requirements. Bob Herz moved and Jason Mahkovitz
seconded a motion to approve Case 11-28 as presented. A roll call vote was taken. The case
was approved: 13 yes, 0 no, 0 abstaining, 2 not present.

Review of 2011 Cases Scheduled for a VVote in October

20.

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 he did not receive final updates to the case yet
including noting the texture on the cover surface. Jim Badowich provided a summary of
discussion of this item at the Water/Sewer working group meeting. He said that Rita
Chihanik, who has been working the details, suggested making a revision to the detail that
would make the lip of the frame thinner, which would make the frame lighter and less
expensive to cast. Mr. Badowich went on to describe recent problems with rusted frames in
the field, which gave him second thoughts about reducing the thickness of the manhole
frame, as per its ability to resist corrosion. A sample detail from Neenah foundry was
included in the agenda showing the thinner lip dimension. Mr. Badowich said he was assured
the detail would meet the loading and testing performance specifications. Scott Zipprich
asked if once the frame is incased in concrete does the thickness really matter. He suggested
leaving the thickness undimensioned.
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22,

There was also discussion about the weight of the frames. The working group discussed
whether there should be a minimum weight or a range plus or minus a certain percentage.
Mr. Zipprich questioned having a weight requirement, for example ductile iron would not
meet such a requirement. Troy Tobiasson said he could understand the cover having a weight
requirement so that it would not come off, but was not sure that the frames had to be a certain
weight.

Additional discussion centered on the thickness of the frames. Suggestions included making
it a minimum thickness, but not specifying an exact dimension so that different foundries can
design castings that meet the weight and performance requirements. Members also discussed
ways of noting the textured area on the covers regarding bumps and rings, by including some
kind of dimension or tolerance. Mr. Zipprich said he would work with Ms. Chihanik to
update the details and believes the case can be ready for a vote in October.

Case 11-19: Modify Section 340: Detectable Warnings

Modify Section 340 to provide performance-based detectable warning specifications. Peter
Kandaris said this case was discussed at the Outside Right-of-Way working group meeting.
He thought the general consensus was that agencies wanted material options other than just
concrete, but the proposed case included performance specifications based on just concrete
material. He suggested removing the performance-based specification section from the
current case, and simplifying it to include the ADA-related language. It would include the
existing text that allows agencies to specify materials from an approved list. Mr. Kandaris
said a new case next year could include an expanded list of materials, each with their
appropriate performance standards, similar to what was done in the previous dust palliatives
case.

Jim Badowich asked if it included anchorage requirements. Niranjan Vescio said that the
section on anchorage could be revised and included. Scott Zipprich asked if it excluded
adhesive-type systems. A consensus agreed that adhesives should not be an option. Mr.,
Kandaris and Mr. Vescio agreed to make revisions to the case to simplify it and address these
additional concerns, with plans to vote on the case in October.

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

Address compaction issues and update Section 321. Jeff Benedict said that if you review the
‘road map’ provided by Peter Kandaris and read the final clean version, the changes are
pretty clear. A summary of the revisions to Section 321 were included. Jim Badowich asked
about limits of air voids in the penalty table 321-8. He wanted to know why there wasn’t
information for lifts less than 1.5 inches. Brian Gallimore explained that for 1” and 1 ¥4” lifts
you can’t accurately test for air voids. Mr. Badowich said he would like to increase penalties.
He gave an example of a recent project in Avondale that didn’t meet density requirements,
but the penalty was only $6,000 — much less than the cost to make repairs or the value of
reduced service life. Tom Wilhite said Tempe also has had problems not meeting density.
Brian Gallimore stated the penalties have not changed since 2009. Mr. Wilhite suggested that
the committee take a look at the issue of penalties overall, and may want to include
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escalation factors or index them to the CPI. Scott Zipprich agreed that the penalty doesn’t
cover the cost. Peter Kandaris said this may be a good topic for next year. Brian Gallimore
said it is unfair to contractors if they are told exactly how to do the job, but if it doesn’t meet
spec, they have to tear it up. He added that he also questions the accuracy of testing, and that
is where conflicts often arise. Mr. Badowich said it cost Avondale $80,000 to make repairs.
Adrian Green said for ranges around 8% an engineering analysis can be done, and often it
can show the project is acceptable. He also said ADOT has a set penalty of $5 per ton, and
they use a referee. On non-ADOT projects sometimes tests are done by labs that may not be
as familiar with the test or perform it as frequently.

Troy Tobiasson suggested that this topic be postponed for later, and asked what needed to be
done to move the case forward for an October vote. Members agreed that the current case did
not deal with penalties. Jeff Hearne said they need comments from the agencies. Adrian
Green said they would investigate how the penalties have been working since the last update.
Members were asked to provide comments to Jeff Benedict.

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 said Peter Kandaris did a lot of work on the case deferred to him. Mr.
Kandaris said you can follow the road map he laid out to see what changed and what was
moved where. He suggested printing it out in color for review. Blue text gave the reason for
the change, red text was the actual change. Jeff Hearne said they received comments from
Art Glover from the Flood Control District of Maricopa County. They addressed his
questions and made changes as appropriate. Bob Herz asked if this case was conditional on
other cases being approved. The sponsors said that the case as now presented includes the
necessary changes to other sections and can stand alone. The case is scheduled for a vote in
October.

Case 11-30: Update Section 702: Base Material and Section 310 Untreated Base Course

Update Section 702: Base Material. Revise for current standards. As with other cases, a
roadmap of changes and revisions were presented, which included adding changes to Section
310 as discussed at the previous meeting. Jeff Hearne said he appreciated comments received
that helped clarify the tables, and asked for additional comments. He said he would like to
vote on the case in October.

Case 11-31: Revise Sections 220 and 703: Riprap

Revise Sections 220 and 703: Riprap. Indicate proper aggregate size and testing methods.
Jeff Hearne said there were no new changes to the riprap case, but a road map and summary
of changes were provided in the agenda packet. Peter Kandaris said in addition to including
the aggregates specs, they also tried to remove subjective language like “round” and
*angular” and use more precise specifications. The case is scheduled for a vote in October.



26. 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 said he has not received any
comments. Scott Zipprich asked if the specifications are based on those used by ADOT and
MCDOT. Mr. Gallimore said the case adds the option of hydrated lime, and said the amount
needed to be determined by an engineer based on the purpose and application rather than
using a specific percentage like 5%. Members agreed that a mix design should be provided.
Mr. Gallimore asked for comments and to vote on the case in October.

27. 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. Discussion included adding options for engineering analysis. Mr.
Gallimore asked for comments and to vote on the case in October.

28. 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. Peter Kandaris said this case and Case 11-33 were
fairly straightforward. He asked members to review them and provide any comments before a
vote next month.

Carry Forward Cases

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

Incorporate City of Phoenix supplement 623 into the MAG standards. Earlier in the meeting
Syd Anderson said he wanted to vote on this case at the October meeting, however, he was
not present when this case was discussed. Bill Davis, representing NUCA said his company
ADS will have an engineering statement opposed to the case. Mr. Tobiasson asked him why.
Mr. Davis said HDPE pipe uses ASHTO specifications, and the pipe is not designed for the
use of a slurry backfill for bedding. He said it also adds to the cost of installation. A member
commented that Phoenix has used this even for concrete pipe. Paul Nebeker said he thinks
encapsulating pipe in slurry was a kneejerk reaction to an earlier problem that is no longer
relevant. Since Syd Anderson was not present to respond, Chair Tobiasson said he expected
this case to be carried forward to 2012.

There were no comments on other carry forward cases.

30. Working Group Reports

Chair Tobiasson extended gratitude to the working groups and participants for all the work
during the past year, and have given the agencies much to work on.



a. Specifications and Details Outside the Right-of-Way Working Group
Peter Kandaris said the meeting followed the Water/Sewer group (August 23) and
basically reviewed the current cases, much of which was previously discussed during
the meeting. He said the next meeting is planned for September 20 at about 2:45 p.m.
at the MAG building. (Updated meeting notes were provided at the meeting.)

b. Asphalt Working Group
Jeff Benedict said the asphalt group is planning to meet to work on issues raised by
Maricopa County. He wants to meet with John Shu about asphalt-rubber and with
Craftco for the crack seal issues. He will send out a notice when a meeting date is set.

c. Materials Working Group
Brian Gallimore said no meeting is scheduled for this month. He acknowledged all the
people that worked on cases coming out of the Materials Working Group including
suppliers and testing labs. He said he is waiting for feedback on current cases and will
be beginning a list of potential revisions for next year.

d. Water/Sewer Issues Working Group
Jim Badowich said the August 23 meeting discussed current cases including the
manhole frame and covers previously mentioned. The group is also working on
revising manhole details, and is considering requiring steel reinforcement for manhole
bases 12’ or deeper. They are reviewing the use of precast bases and hope to get some
specifications from California. Scott Zipprich said Buckeye is developing a precast
option, and is finding most of the resistance is coming from the manufacturers. Mr.
Zipprich also said he was continuing to work on the fire hydrant details and was
looking for comments from the committee. Jim Badowich reminded members to have
them reviewed by their fire departments. Mr. Zipprich said the topic of hydrant threads
was also discussed. (Meeting notes were provided in the agenda packet.) The next
meeting is scheduled for September 20 at 1:30 p.m. in the MAG offices.

e. Concrete Working Group (5/18/11)
Jeff Hearne said the group has a meeting scheduled for September 21, but may be
canceled if there are no comments to related cases. He will send out a cancelation
notice if needed. (Meeting notes were provided in the agenda packet.)

31. Staff Reports

Mr. Tyus said the next committee meeting should be held in the Ironwood room, which is
quite a bit larger than the current meeting room. It was unavailable today because the chairs
were not in yet.

Gordon Tyus also said staff was moving ahead with preparing and proofreading the draft new
edition of Specification and Details book including updating sections based on cases that
have been previously approved.



32.

33.

Open General Discussion

Paul Nebeker said he was having discussions about the cadmium bolts case and it would be
carried over to 2012.

Jim Badowich thanked Gordon Tyus for taking good notes. Jeff Benedict added that he
appreciated the staff support in preparing materials and supporting the committee and
working groups.

Chair Tobiasson asked for suggested improvements for next year. Mr. Benedict suggested
getting comments back quickly, and voting on cases earlier to avoid a backlog at the end of
the year.

Jami Erickson asked if the committee was interested in continuing meetings year round. This
would mean adding meetings in November and December. Gordon Tyus responded by
emphasizing the need to have cases approved by October so that the updated books could be
approved through the MAG process and printed by January, but also said most committees
do meet year-round, and said he thought this committee could as well if so desired. Some
member expressed pros of maintaining momentum on work, which would allow cases to be
approved earlier in the year. Mr. Tobiasson suggested the topic be on the agenda for further
discussion at the next meeting.

Adjournment:
Mr. Tobiasson adjourned the meeting at 4:05 p.m.
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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 | \iemBer | SUBMITTAL DATE | \/o1g paTE VOTE
BY Last Revision
Case 10-05: Revise FOREWORD to clarify use of the . 13 Yes
10-05 MAG Specifications and Details for Public Works Peoria/ Peter Kandaris 82;82;2812 0'37(?;;)2\661(11 0 No
Construction document SRP 0 i
. Abstain
. . : 0 Yes
i Case 10-08: Re-write Section 717 ASPHALT-RUBBER 05/05/2010 Withdrawn
198 (incorporated in Case 11-22.) MCDOT | Bob Herz 02/18/2011 ornz011 | J No
0 | Abstain
. . ; 0 Yes
i Case 10-12: New Section 361 — Shallow Depth Fiber 05/05/2010 Withdrawn
10-12 Optic Micro-Conduit Installation. Scottsdale Rod Ramos 02/02/2011 05/04/2011 0 No .
0 Abstain
Case 11-01: Miscellaneous Corrections.
A. Correct typographical errors in Table 711-1.
B. Correct typographical error in Table 705-1.
C. Correct errors in Detail 212. MCDOT/ Bob Herz 01/05/2011 Approved 13 Yes
11-01 : : i Pp 0
D. Correct errors in Detail 262. SRP Peter Kandaris 09/07/2011 09/07/2011 0 No
E. Correct references in Sections 603 and 738. ARPA Jeff Hearne Abstain
F. Change “plaster” to “mortar” in Section 625 and
Details 421, 422, 501-1 and 501-2.
G. Update references to deleted Detail 190.
0 Yes
. Case 11-02: Add an Asphalt Pavement Safety Edge 01/05/2011 Carry forward
102 ] Cotion to Detail 201. MCDOT | Bob Herz 04/06/2011 to 2012 0 No
0 Abstain
Case 11-03: Replace cadmium plated bolts referenced in Jesse 02/02/2011 Carry forward 0 Yes
11-03 Section 610.13 with zinc plated bolts as described in Peoria Gonzales/ 07/13/2011 t0 2012 0 No _
ASTM-B633. Paul Nebeker 0 Abstain
Case 11-04: Replace reference to MAG Detail 190 in 10 Yes
) ' . OROW WG/ . 03/02/2011 Approved
11-04 MAG Section 301 with ASTM D4718. Delete MAG SRP Peter Kandaris 05/23/2011 08/03/2011 0 No _
Detail 190. 1 Abstain
10
11.05 | Case 11-05: Move MAG Section 225 Water OROW WG/ [ oo 03/02/2011 Approved 0 N
Requirements into MAG Section 104.1.3. SRP 05/04/2011 07/13/2011 0 Abstain
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CASE DESCRIPTION PROPOSED | \igvper | SUBMITTAL DATE | \/o1g paTE VOTE
BY Last Revision
Case 11-06: Remove sections and details of the MAG 13 Yes
03/02/2011 Approved
11-06 specificati_ons that are no longer used or refer to outdated OFI;(SXI\(/e\;/\c/eG/ Scott Zipprich 09/07/2011 09%)7/2011 0 No _
technologies. 0 Abstain
9
11-07 Case 11-07: Revisions to Section 327 - Hot In-Place AGC/ J6ff Benedict 05/04/2011 Approved 0 \l\(les
Recycling. Asphalt wg | €' Benedic 05/13/2011 08/03/2011 o
2 Abstain
1108 Case 11-08: Revise Section 711 Paving Asphalt to AGC/ . 05/04/2011 Approved 18 Yes
update performance tables and reference AASHTO Asphalt WG Jeff Benedict 07/13/2011 08/03/2011 No _
standards. 1 Abstain
11
11-09 Case 11-09: Preservative Seal for Asphalt Concrete — AGC/ Jeff Benedict 05/04/2011 Approved 0 ;\Ggs
Revise sections 334 and 718. Asphalt WG 08/29/2011 09/07/2011 2 Abstain
110 Case 11-10: Curb Ramp Modification for Radial 05/04/2011 Approved 18 Yes
Instgllatlons_ — Create new Detail 234. MCDOT Bob Herz 08/10/2011 09/07/2011 No _
Revise details 235-1, 235-2 and 235-3. 0 ' Abstain
Case 11-11: Superseded ASTM Specifications: 05/04/2011 Approved 13 Yes
11-11 A. Nuc!ear Density_TesFing of Soil OROS\Q/PWG/ Peter Kandaris 07/13/2011 09%)7/2011 0 No _
B. Section 772 Chain Link Fence 0 | Abstain
e . 0 Yes
11-12 Case 11-12: Modifications to Regulatory Requirements, | OROW WG/ | 5o \oo oo 05/04/2011 Carry forward 0 No
MAG 107. SRP to 2012 0 .
Abstain
1113 Case 11-13: Replacg Manhole Frame anc_i Coyer Details Water/Sewer o 06/01/2011 Scheduled for: 8 Yes
423, 424 and 523 with new updated versions: 423-1, WG/ Scott Zipprich 08/30/2011 10/05/2011 No
423-2,424-1, 424-2, 523-2 and 523-3. Buckeye 0 ' Abstain
Case 11-14: Update Fire Hydrant Detail 360-1, and add Water/Sewer o Carry forward 0 Yes
11-14 e i ’ WG/ Scott Zipprich 07/13/2011 t0 2012 0 No
Wet Barrel Option (360-2) and Details (360-3). 0 0 .
Buckeye Abstain
. N . 12 ves
3 Case 11-15: Modify Residential Speed Hump: Detail . 07/13/2011 Approved

Abstain
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CASE DESCRIPTION PROPOSED | \igvper | SUBMITTAL DATE | \/o1g paTE VOTE
BY Last Revision
_ . . _ . 0 Yes
11-16 Case 11-16: Modify Section 415: Steel Flexible Metal OROW WG/ | b kandaris 07/13/2011 Carry forward 0 No
Guardrail. SRP to 2012 0 )
Abstain
11-17 Case 11-17: Revise Section 520: Steel and Aluminum OROW WG/ Peter Kandaris 07/13/2011 Approved 18 ;\(lgs
Handrails. SRP 09/07/2011 0 )
Abstain
. : . i 0 Yes
11-18 Case 11-18: Update Section 350: Removal of Existing OROW WG/ | bt kandaris 07/13/2011 Carry forward 0 No
Improvements. SRP to 2012 0 .
Abstain
11-19 Case 11-19: Modify Section 340: Detectable Warnings OROW WG/ | Peter Kandaris 07/13/2011 Scheduled for: 8 \l\:gs
' y ' gs. SRP w/ N. Vescio 10/05/2011 0 _
Abstain
11.20 Case 11-20: U_pdate MAG s_pecificati_ons for brass and _ 07/13/2011 Approved 1(2) Yes
bronze water line construction materials to meet federal Chandler Warren White 08/22/2011 09/07/2011 No _
low lead standards. 1 Abstain
11-21 Case 11-21: Add new Section 623: Special Bedding for Phoenix | Svd Anderson 07/13/2011 Carry forward 8 ;\125
Mainline Storm Drain Pipe. y to 2012 0 .
Abstain
0
1122 Case 11-22: Revise Sections 325 and 717: Asphalt AGC/ Jeff Benedict 07/13/2011 Scheduled for: 0 \l\z(e)s
Rubber Specifications. Asphalt WG 09/07/2011 10/05/2011 0 .
Abstain
0
11-23 Case 11-23: Revise Section 321: Asphalt Concrete AGC/ J6ff Benedict 07/13/2011 Scheduled for: 0 \N(es
Pavement Asphalt wg | &' Benedic 08/29/2011 10/05/2011 o
0 Abstain
0
11-24 Case 11-24: Add new Section 337: Crack Sealing and AGC/ J6ff Benedict 07/13/2011 Scheduled for: 0 \l\:gs
Crack Filling Asphalt WG 08/24/2011 10/05/2011 0 .
Abstain
11-25 Case 11-25: Update Section 713: Emulsified Asphalt AGC/ Jeff Benedict 07/13/2011 Approved 18 \N(gs
Materials to include current products and standards. Asphalt WG 09/07/2011 0 Apstain
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CASE DESCRIPTION PROPOSED | \igvper | SUBMITTAL DATE | \/o1g paTE VOTE
BY Last Revision
Case 11-26: Revise Section 332 and 715: Slurry Seal Approved 13 | Yes
11-26 Material and Application to include current practice and AGC/ Jeff Benedict 07/13/2011 09%)7/2011 0 No
. Asphalt WG 0 .
technologies. Abstain
Case 11-27: Update Section 335: Hot Asphalt Rubber Approved 12 Yes
11-27 Seal (Chip) to include current practice and technologies AGC/ Jeff Benedict 07/13/2011 09%)7/2011 0 No
; - . ) Asphalt WG :
including blending of rubber binder. 1 Abstain
Case 11-28: Revise Section 716: Cover Material to 11 Yes
Approved
11-28 include a better description of “pre-coat” and method. AGC/ Jeff Benedict 07/13/2011 09%)7/2011 0 No
Asphalt WG .
Update references as needed. 2| Abstain
Case 11-29: Revise Section 701. Change title from Rock, 0 Ves
i Gravel and Sand to Aggregates. Move materials to AGC/ Brian 07/13/2011 Scheduled for:
11-29 ; . - ) ) 0 No
appropriate sections, and clarify types of aggregates. Materials WG |  Gallimore 08/22/2011 10/05/2011 0 .
. Abstain
Update all references to Section 701.
Case 11-30: Update Section 702: Base Material. Moved
all ABC material to Section _310. Revise Section 310: AGC/ Brian 07/13/2011 Scheduled for: 0 Yes
11-30 Untreated Base Course. Revise for current standards. Materials WG | Gallimore 08/23/2011 10/05/2011 0 No
Update all references to Section 702. 0| Abstain
(Combined with previous Case 11-35.)
0
11-31 Case 11-31: Revise Section 703: Riprap. Indicate proper AGC/ Brian 07/13/2011 Scheduled for: 0 ;\(]gs
aggregate size and testing methods. Materials WG |  Gallimore 08/23/2011 10/05/2011 0 Abstain
Case 11-32: Modify Section 309: Lime Slurry . . 0 Yes
11-32 Stabilization to include the use of hydrated lime, add mix AGC/ Brian 07/13/2011 Scheduled for: 0 No
o . Materials WG Gallimore 10/05/2011 0 .
criteria, testing procedures and payment. Abstain
Case 11-33: Revise Section 311: Soil Cement Base . . 0 Yes
11-33 Course. Clarify and update the construction methods of AGC/ Brian 07/13/2011 Scheduled for: 0 No
Materials WG Gallimore 10/05/2011 0 .
cement treated subgrade. Abstain
Case 11-34: Revise Section 312: Cement Treated Base to . . 0 Yes
11-34 add provisions for measuring moisture content and AGC/ Brian 07/13/2011 Scheduled for: 0 No
. . Materials WG Gallimore 10/05/2011 0 .
update density testing procedures. Abstain
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DATE:
TO:
FROM:

RE:

Purpose:

Revisions:

Case 11-19 (revised)
September 20, 2011
MAG Specifications and Details Committee Members
Niranjan Vescio and Peter Kandaris

Modification to MAG Section 340: Detectable Warnings

Existing section does not adequately address detectable warning material and
placement requirements in accordance with ADAAG standards.

Modify Section 340.2.1 as follows:
e Add an introductory paragraph defining the function of detectable
warnings, the controlling authority for establishing guidelines and the type

of concepts to be specified.

¢ Provide additional language on installation across adjoining edges.

e Include a minimum static friction coefficient for domes of 0.8 per ADA
(28 CFR Part 36 Appendix A, A4.5.1, 4" paragraph for ramps).

o Update color and contrast requirements to include ADA guidelines and
delete yellow as the default options (not per the guidelines).

¢ Include a required design product service life requirement (30 years).

e Add a section on attachment requirements.

Modify Section 340.3.1 as follows:

e Add reference to sidewalk details that show detectable warnings.

Note: Specific material types and their performance criteria have been deleted for this year's
case. The Working Group will prepare more comprehensive material requirements for a 2012
case that includes performance criteria for the most common detectable warning products used
by member agencies.



Case 11-19 (rev. 9/20)

340.2.1 Detectable War nings

Truncated dome dimensions and spacing for detectable warnings are defined by the Americans with
Disabilities Act Accessibilities Guidelines (ADAAG) for optimal detect-ability and public safety. The
detectable warning design factors, Color and Contrast, Materials, and Attachment System, are defined
herein.

Detectable warnings shall consist of raised truncated domes aligned in a square grid pattern in conformity
to the ADAAG-Americans-with-Disabilities-Accessibility-Guidelines. Truncated domes shall have the
following nominal dimensions. base diameter of 1.0 inches (0.9 inches minimum) top diameter of 50
percent of the base diameter minimum to 65 percent of the base diameter maximum, and height of 0.2
inches. Dome center-to-center spacing of 2.35 inches, measured between the most adjacent domes on the
square grid. Dome center-to-center spacing for radial installations shall be 1.6 inches minimum and 2.4
inches maximum with a base-to-base spacing of 0.65 inches minimum. Detectable warning edges shall be
sized and installed so that dome spacing is maintained across adjoining edges. Each dome shall have an
minimum static friction of coefficient of 0.8 as tested per ASTM C1028.

340.2.1.1 Color_and Contrast: Detectable warnings shall contrast visually with adjoining surfaces, either
light-on-dark or dark-on-light. Use white where adjacent walking surfaces are dark (e.q. asphalt), and a
dark brick red color where adjacent walking surfaces are light (e.g. standard gray concrete). Other colors

shaII be approved by the |ur|sd|ct|onal aqency prlor to mstallatlon \Asaal—een#est—sha”—beebtamed—by

Detectablewarnlnqs shaII have mteqral coI or throuqhout

340.2.1.2 Materials. Detectable warning materials shall Fhe-material-is-to-be durable with a non-dlip
surface not subject to spalling, chipping, delamination, or separation. Detectable warnings shall have a
design service life of 30 years. All detectable warnings shall be approved by the local jurisdictional
agency prior to installation.

340.2.1.3 Attachment System: Detectable warning may be either cast-in-place or recessed. Cast-in-
place detectable warnings shall be installed directly into freshly poured concrete (i.e. wet-set) with a
proven wet-set anchoring mechanism that assures constant contact of the detectable warning bottom
surface with the concrete durry as it cures, thus rendering the ramp a single monolithic structure. The
thicker and heavier detectable warnings lowered into preformed recesses in the concrete substrate must
demonstrate a firm fitting into metal reinforced frames without gaps along the edges that can channel
water, sand, or debris. They must also be able to resist movement (i.e. siding, rocking, or lifting) oncein
service.




Case 11-19 (rev. 9/20)

340.3.1 Detectable Warnings The detectable warning surface shall be located so that the edge nearest
the curb line is 6 inches minimum and 8 inches maximum back from the face of curb. Detectable warning
surfaces for railroads shall be located so that the edge nearest the rail crossing is 6 inches minimum and 8
inches maximum from the vehicle dynamic envel ope.

Detectable warnings shall be installed perpendicular to the direction of pedestrian/wheelchair travel and
have a minimum width of 24 inches measured perpendicular to the edge of the roadway or rail crossing.
The base surface of detectable warnings shall be installed flush with the adjacent walkway surface; the
truncated domes shall extend above the walkway surface. The boundary between detectable warnings and
the adjacent wakway shall provide a flush uniform surface that will not cause ponding of water nor
present a tripping hazard. Partial domes at the edge of the detectable warning shall be made flush to
match the base surface of the detectable warning. Detectable warnings installed on curb ramps shall
extend the full width of the ramp depression.

Detectable warnings installed on sidewalk ramps shall modify the sidewalk concrete thickness at the
detectable warning to provide a minimum thickness of four-inches (4"). When detectable warnings are
modules inset into the sidewalk ramp, the bottom surface of the sidewalk shall be lowered a distance
equal to or greater than the module thickness to maintain the minimum sidewalk thickness. The sidewak
bottom surface shall have a minimum transition taper length of 12" between the thickened and normal
depth sections of sidewalk.

Detectable warnings shall be installed as shown in Details 235.1 through 235.5.




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 OF ASPHALT-RUBBER CONCRETE OVERLAY, GAP GRADED
325.1 DESCRIPTION:

Asphalt-rubber concrete consists of supplying, placing and compaction of plant-mixed, gap-graded asphalt-rubber
concrete o ver as phalt surfaces. T he thickness o f the finished a sphalt-rubber c oncrete o verlay shall be within the
range of one to two inches as shown on the plans or as specified in the special provisions.

325.2MATERIALS:

Asphalt-rubber concrete s hall consist ofa mixture of aggregate, mineral ad mixture and as phalt-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.



3253 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. N o 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 thatis specified above for the tack coat shall be ap plied to the vertical surfaces o f ex isting
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.

325.5MI1X PRODUCTION:

All materials shall be proportioned by weight in a hot mix asphalt plant in the p roportions 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 p rovisions ¢ ontained in th e * Hot M ix Asphalt Production F acilities’ b y th e A rizona Rock P roducts
Association and shall have a current inspection certificate. All measuring devices shall be calibrated at least annually
by at echnician licensed by the Arizona B ureau o f W eights & M easures. M ixing p lants s hall co nform t o t he
requirements of AASHTO M156, 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 p lacing a sphalt-rubber co ncrete o n ex isting p avements, s everely r aveled ar eas or cr acked ar eas thatare
depressed more than 3/4” from the adjoining pavement shall be cut out and patched at least 48 h ours 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. T he above surface cl eaning r equirements are included as part o f the A sphalt-Rubber C oncrete
paving o perations, and the c ost t hereof s hall b e 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 to placing t he a sphalt-rubber co ncrete o n milled s urfaces, p ot-holes le ft by t he milling o peration shallbe
repaired by the Contractor, as a related non-pay item and as required by the Engineer. The milled area shall be
swept.

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat as specified in
Section 325.4.

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 ofloose 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 p aving machine
equipped with an automatically actuated control system, except under certain conditions or at locations where the
Engineer deems the use of a self-propelled paving machine impracticable.

The c ontrol s ystem s hall ¢ ontrol the el evation 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 o ut of alignment. No vertical load 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 lo ading e quipment shall b e s elf-supporting a nd s hall n ot ¢ xert a ny v ertical 1 oad on t he p aving machine.
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 p aving machines s hall s pread the mixture w ithout s egregation or tearing, true to line, grade and
crown indicated on the Project plans. Pavers shall be e quipped with hoppers and augers that will distribute 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 include any strike-off de vice ope rated by tamping or vibrating a ction which is e ffective, without
tearing, shoving or gouging the mixture and which produces a course with a uniform texture and density for the full
width being p aved. S creeds shall be ad justable as to height and crown and shall be e quipped with a co ntrolled
heating device for use when required. In the case ofthe screed, auger extensions and vibrators shall be installed
wherever t he s creed i s ex tended more than one (1) foot beyond the end o f the b ase auger or au ger 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 c ompaction o perations to achieve the required co mpaction. T he temperature o f the as phalt-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 o f 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 co mpacted 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. T he lime shall be mixed using a minimum of (1) one 50-pound bag per
3,000 gallons of water.

325.7.5 Adjustments: After i nstallation o fan o verlay ¢ ourse al | n ecessary frame an d co ver 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 ed ge of new overlay and slope away from the new pavement surface at ar ate 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:

It is t he c ontractor’s r esponsibility to p erform Q uality C ontrol monitoring a nd/or te sting 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 325.9. When the asphalt-rubber concrete does not conform to the production tolerances, it 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.

325.9 ACCEPTANCE:

325.9.1 Acceptance Criteria:  Unless o therwise s pecified, as phalt-rubber ¢ oncrete will be divided into 500 ton
increments for the purpose of acceptance. Generally, a minimum of one sample will be obtained from each 500 tons
of pr oduction or fraction thereof f or de termination o f'b inder c ontent a nd gradation. T ests us ed t o de termine
acceptance will b e p erformed b y t he E ngineer o r a 1aboratory e mployed b y t he E ngineer. I n e ither cas e the
laboratory shall be accredited by the AASHTO Accreditation Program (AAP), for the tests being performed. All
acceptance s amples s hall b e t aken 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. For 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 te sted f or c onformance with the mix d esign g radation, with o r w ithout mineral 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 Table 325-1 below.
The allowable production tolerances may fall outside of the mix design gradation bands.

TABLE 325-1
GRADATION ACCEPTANCE LIMITSFOR ASPHALT-RUBBER MIXES
Sieve Size 1” & 1 %" Lift Thickness 2” Lift Thickness
1 inch 100% 100%
%, inch 100% +6%
% inch +6% +6%
% 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 325-1 a second sample
shall be taken and i fthe second accep tance sample is al so o utside o f the accep tance limits in T able 325-1 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
325-1.

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 E ngineer, the O wner may c hoose to prepare the cal ibration samples for use by the co ntractor.
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. T he Engineer shall determine the times
that the samples are taken. The contractor’s technicians performing the te sting, i ncluding the c alibration of the
nuclear gauge, shall meet the technician requirements given in the Arizona Department of Transportation (ADOT)
System for t he E valuation o f T esting L aboratories. T he requirements may b e o btained from ADOT M aterials
Group, 1221 North 21st Avenue, Phoenix, AZ 85009.

Production o f a sphalt-rubber co ncrete s hall cea se i mmediately a nd t he p lant an d/or t he nuclear a sphalt co ntent
gauges r e-calibrated i f any single test r esult varies by an amount greater than + 0.60, or the average o f't hree
consecutive test results varies by an amount greater than + 0.40, from the amount determined by the mix design.
Material that has already been produced may be used on the project if the single test value representative o f 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 p aragraphs. 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 d etermination o f't he act ual as phalt-rubber bi nder ¢ ontent by i nventory methods m ay include weighing o f
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 co mputerized
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.

If there is a d ifference 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 c ontractor may r equest t hat t he a sphalt-rubber bi nder c ontent be de termined b y 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 o f t he as phalt-rubber co ncrete in acco rdance with the requirements o f S ection 2 (h) of Arizona 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 T209 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 o f T able 325-2, additional te sting for laboratory air voids on
additional samples will be performed as necessary to determine the extent of the deficiency.

TABLE 325-2
LABORATORY VOIDSACCEPTANCE AND PENALTIES
Marshall Air Voids When the contracting agency is the | When the contracting agency is not the
(Measured at 75 blows) owner: owner (i.e. permits):
Deviation from Mix Design Target Payment Reduction
($ per ton of asphalt concrete) Corrective Action
+ 0% to 1.8% Full Payment No corrective action
+1.9% t0 2.9% $1.00 EA (see 321.10.6)
+ 3.0% to 4.0% $2.50 EA (see 321.10.6)
+ Greater than 4.0% Removal* or EA per 325.10.4 Removal* or EA per 325.10.4

325.9.3 Density: The temperature of asphalt-rubber concrete just prior to compaction shall be at least 275 °F. The
Engineer may change the rolling procedure if in the Engineer's judgment the change is necessary to prevent picking
up of the asphalt-rubber concrete.

325.9.3.1 Equipment: Asphalt c ompaction e quipment s hall b e o s ufficient s ize and weight to a ccomplish the
required compaction. All compaction equipment shall be operated and maintained in accordance with the
manufacturer’s recommendations and the project requirements. The compactors shall be self -propelled and shall be
operated w ith t he dr ive wheel i nt he forward pos ition. The ¢ ompactors s hall weigh n ot 1ess t han e ight t ons.
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 p roduct approved by the Engineer to
prevent the asphalt-rubber concrete from sticking to the steel wheels during rolling.

325.9.3.2 Compaction Procedures

325.9.3.2.1 Pavement Lift Thickness 1 % Inchesor 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 b ehind 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. Achieving the r equired co mpactionis the
responsibility of the c ontractor. The number and types of rollers is the c ontractor’s r esponsibility a nd s hall be
sufficient to meet these requirements. Initial breakdown rollers shall follow as closely behind the paving machine as
practical. The roller(s) for final compaction shall follow as closely behind the initial breakdown as practical, such
that a uniformly smooth surface is achieved..

Compaction will b e d etermined u sing a co rrelated t hin lift n uclear d ensity gauge a nd will be m onitored f or
acceptability continuously during construction. The density of the compacted mixture shall not be less than 95% of
the laboratory unit weight composed of the same mixture compacted by the 75 blow method 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.

Nuclear Density Gauge Correlation - During placement of the test strip or on the first day of paving, the pavement
surface shall be tested with a thin lift nuclear density gauge at a minimum of four locations. These same locations
shall then be cored, using a 4-inch diameter core barrel, and tested for bulk density (AASHTO T 166-A, or T275)
and a correlation value developed between the nuclear density gauge and the asphalt cores.

325.9.3.3 Compacting Miscellaneous Items and Surfaces. Asphalt-rubber concrete used in the construction o f
miscellaneous i tems an d s urfaces shall b e co mpacted u sing co mpactors, 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.

325.9.4 Engineering Analysis (EA): Within 10 working days after receiving notice that a lot or sublot of asphalt-
rubber concrete is deficient and is found to fall within the “Removal or EA” band per Table(s) 325-2, the contractor
may submita written p roposal (Engineering Analysis) to accept the material in place at the ap plicable p enalties
along with possible remediation(s) listed in the “Removal or EA” category. An Engineering Analysis can also be
proposed for non-removal ca tegories o f “Corrective actions” when t he co ntracting agency is not the o wner (i.e.
permits).

The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt-rubber concrete if
lefti n p lace. T he E ngineering Analysis shall al so d etail t he e ffect o fa ny proposed c orrective a ctiont o t 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 en gineering analysis will begin
upon notification of referee test results.

When an Engineering Analysis recommends that a specific 1ot or sublot should not be removed, the E ngineering
Analysis will recommend that the following penalties ( Table 3 25-3) be p aid when the c ontracting a gency is the
owner, for the specific criteria being reviewed by the EA.

TABLE 325-3

ENGINEERING ANALYSISPENALTIESfor REMOVAL* LOTS/SUBLOTSLEFT IN-PLACE

Acceptance Criteria Acceptance Limits Penalty When Contracting Agency
isthe 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 contractor’s reasons for questioning the v alidity o fthe original accep tance results and must cl early d escribe




which s et o faccep tance t ests ar e i n q uestion. T he C ontractor will e ngage a n i ndependent | aboratory who i s
accredited by A AP in all of the acceptance test methods. T he independent laboratory shall be acceptable to the
Engineer and shall perform a new set of acceptance tests as required by Section 325.9.2.3 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 325.9.2.3. 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 be measured by the ton, for the mixture a ctually used, which 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. T he 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. E xamples ofthis condition are r esidential s treets, most p arking 1 ots 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.

7172 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 REQUIREMENTS OF CRUMB RUBBER
Sieve Per cent Passing
Size TypeB
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 um (#200) 0-5

The rubber shall have a s pecific gravity of 1.15 + 0.05 and shall be free of wire or other contaminating materials,
and s hall ¢ ontain no t more t han 0 .5 p ercent fabric. C alcium car bonate, up to four p ercent by weight o ft he
granulated rubber, may be added to prevent the particles from sticking together.

Certificates of 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
rubber is a ¢ rumb rubber, d erived from pr ocessing at a mbient te mperature, whole s crap tires or s hredded t ire
materials; and the tires from which t he ¢ rumb rubber is produced is taken from a utomobiles, tr ucks, or o ther
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 s hallb e 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 Type2 Type3
Grade of base asphalt cement PG 64-16 PG 58-22 PG 52-28

Rotational Viscosity*; 350°F, Pascal seconds 1.5-4.0 1.5-4.0 1.5-4.0

Penetration; 4°C (39°F), 200g, 60 sec. 10 15 25
(ASTM D 5); dmm, min
Softening Point; (ASTM D 36); °F, min. 135 130 125
Resilience; 77°F

(ASTM D 3407); %,min 25 20 15

* 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 of asphalt-rubber, the Contractor
shall submit an asphalt-rubber binder design prepared by an ADOT approved laboratory. Such design shall meet the
requirements specified herein. The 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.

717.2.2 Agoregate: Coarse and fine aggregates shall conform to the applicable requirements of Tables 325-3 and
325-4 be low. C oarse mineral ag gregate s hall co nsist o f cr ushed g ravel, cr ushed r ock, o r o ther ap proved i nert
material with s imilar ch aracteristics, 0 ra co mbination t hereof, co nformingt ot he r equirements o ft hese
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 c oating with the as phalt ce ment. M ineral ag gregate s hall co nform to the following r equirements when
tested in accordance with the applicable test methods.

Table717-3

MIX DESIGN GRADATION REQUIREMENTS
Overlay Thickness 1" & 1- % 2’
Sieve Size Per cent Passing Per cent Passing
1” (25 mm) 100 100
¥ (19 mm) 100 95-100
15 (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 pum) 5-15 5-15
No. 200 (75 pum) 3.0-7.0 2.0-6.0

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

Table717-4

COARSE/FINE AGGREGATE REQUIREMENTS

Characteristics Test Method Requirements
Fractured Faces, % (Plus No. 8) ARIZ 212 85, 1 or more
Uncompacted Voids, % ARIZ 247 45.0 (High Traffic Volume)

42.0 (Low Traffic Volume)
Sand Equivalent (Minus No. 4) AASHTO T176 65 minimum




Plasticity Index AASHTO T89 & T90 Non Plastic

L.A. Abrasion, % Loss AASHTO T96 9 max. @ 100 Rev.
40 max. @ 500 Rev.

Combined Bulk Specific Gravity AIMS-2 2.35-2.85

Combined Water Absorption, % AIMS-2 0-2.5

717.2.3 Mineral Admixture: Mineral ad mixture u sed i n as phalt-rubber co ncrete shall b e d ry hydrated 1 ime
conforming to the requirements of ASTM C 1097 or Portland cement conforming to ASTM C 150 for Type 11, or
ASTM C 595 for Type IP. The minimum mineral admixture content will be 1.0percent, by weight of total aggregate.

717.3MIX DESIGN REQUIREMENT:

717.3.1 General: The 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 Aggregates and Hot Mix Asphalt. The
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 approved
laboratories. Thel atestl isto fap provedl aboratoriesi sav ailableo nA DOT’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.

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 “Mar shall M ix Design M ethod for A sphalt-rubber C oncrete ( Asphalt Rubber)”. M ix
designs are subject to approval by the Engineer.

717.3.2 Mix Design Criteria: The mix shall comply with the criteria in Table 325-5 below.

Table 717-5

MARSHALL MIX DESIGN CRITERIA
Criteria Low Volume Traffic High Volume Traffic
Asphalt Rubber Binder Content
17 and 1-1/2” Overlay Thickness 8.4% minimum 8.0% minimum
2” QOverlay Thickness N/A 7.0% minimum
Mixture Air Voids, % 3.5-4.5 4.5-5.5
Voids in Mineral Aggregate, % 19.0 min 19.0 min
Tensile Strength Ratio, AASHTO T283 65% minimum 65% minimum
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, 1 oss o n ab rasion, fractured co arse ag gregate particles, T ensile S trength R atio ( AASHTO T 283),
Marshall bu 1k de nsity, stability and flow, a sphalt a bsorption, pe rcent a ir voids, vo ids i n mineral a ggregate.
Historical a brasion v alues may b e supplied o n e xisting sources. T he s ubmittal should includea ploto f the
gradation on the Federal Highway Administration’s 0.45 Power Gradation Chart and plots 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.



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

(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 supplier s hall not ¢ hange p lants nor u tilize a dditional mixing p lants without p rior a pproval o fth e
Engineer. Any changes in the p lant o peration, the producer’s pit, the asphalt b inder, 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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REVISIONS:

Case 11-23

July 13, 2011

MAG Specification and Details Committee Members

Jeff Benedict, Asphalt Working Group/AGC

Section 321 - Asphalt Concrete Pavement

Address compaction

a) Updated allowable self-directed target changes

b) Specify asphalt temperature for pavement fabric

¢) Installed requirements if asphalt binder and or air voids do not meet target

value
d) Changed sample frequency



Gordon Tyus

From: Wilhite, Tom [Thomas_Wilhite@tempe.gov]

Sent: Monday, September 26, 2011 12:10 PM

To: Benedict, Jeffrey

Cc: Gordon Tyus; Troy Tobiasson (troy.tobiasson@goodyearaz.gov)
Subject: Case 11-23 Asphalt Concrete Pavement

Jeff,

Some revision recommendations:

e 321.10.2 1% paragraph, the last two sentences — | recommend to insert the phrase “and the supplier”
into the sentence “Acceptance testing results will be furnished to the contractor and the supplier
within five working days...”. The sentence following this one is requiring that the acceptance
laboratory to “ensure” that all reports are provided to the supplier. | see problems with the
acceptance laboratory not having the authority or means/ methods to ‘ensure’ that the reports are
made available to the supplier. | recommend that the last sentence be deleted from the case.

e The paragraph following tables 321-3A and 321-3B makes reference to “Table 321-3”. Should this be
modified to say “Table 321-3A or Table 321-3B”? It occurs three times.

e Titlefor 321.10.5.1 — The word “thickness” occurs twice in the title. | recommend to eliminate one of
the words. It should read as “321.10.5.1 Pavement 1-1/2 Inches or Less in Nominal Thickness:”

e Title for 321.10.5.2 — The word “thickness” occurs twice in the title. | recommend to eliminate one of
the words. It should read as “321.10.5.2 Pavement Greater than 1-1/2 Inches in Nominal Thickness:”

Overall a good job.

Thanks,
Tom

Thomas W. Wilhite, P.E.

Principal Civil Engineer

Manager, Infrastructure Section

City of Tempe Public Works/ Engineering
31 E. 5th Street

Tempe, AZ 85281

480-350-2921 Direct, 480-350-8591 Fax
email: tom wilhite@tempe.gov




Summary of Revisions to MAG Section 321

a)

b)

d)

e)
f)

g)

Table 321-1 — The table previously referenced the #30 sieve. This was originally a target sieve in
MAG 710 but was revised in the 2010 edition to the #40 sieve. The values for the allowable
target changes were based on ADOT’s similar table. ADOT has since revised that table. These
changes mirror the ADOT revisions.

Section 321.8.4 — The language for determining temperature in the compaction section was
clarified.

Table 321-2 —The Placement Temperature table was moved to section321.8.4 so that it is
located in the same area as the method for determining temperature.

Section 321.8.6 — The language regarding traffic on tack coated areas was clarified. Additionally,
three typographical errors were corrected; “throughly” was changed to “thoroughly” in two
places and “value” was changed to “valve”.

Section 321.9 — The language regarding production tolerances was clarified.

Section 321.10.2 — The statement regarding the mandating of “fan drying” or “drybacks” to
determine Maximum Theoretical Specific Gravity was added. The Industry standard is to fan dry
the specimen when preparing the mix design. Fan drying the specimen brings it to a “Saturated
Surface Dry” (SSD) condition. This value is used to determine laboratory air voids. When
aggregate specific gravity and bulk specific gravity of the compacted asphalt specimens is
determined, those specimens are also dried to an SSD condition. Therefore, fan drying should
also be performed on production samples so that the method for determining mixture air voids
on production samples is consistent with the method used in preparing the mix design. This
definitely needed clarification since some labs were performing drybacks, some were not, and
unless the raw data was presented in the report (which was rare) there was no way to
determine if a dryback had been applied.

Language was added to ensure that the suppliers also receive copies of reports on samples that
were obtained and tested since they will ultimately be responsible for the production of the
asphalt concrete and any penalties that may result.

The language for asphalt binder content determination was clarified. Language was also added
to determine the limits of the binder deficient area.

Language for interpreting laboratory air voids and determining deficient areas was added.

Table 321-3A and 321-3B — This table was split into two tables; one for Marshall mixes and one
for SHRP mixes. Exactly which sieve screens were considered “spec. sieves” was not consistently
interpreted. Therefore, the values for the acceptance limits of each specification sieve was more
clearly defined. The tables now clearly describe the specification sievesand their allowable
deviations for each mix type.



h)

j)
k)

Table 321-4 — The title of the table was changed to make it consistent with the title of Table
321-5. Additionally, the footnote regarding Engineering Analysis (EA) was removed from below
the table and the reference to EA added in the proper place in the table.

Table 321-5 - The footnote regarding Engineering Analysis (EA) was removed and the reference
to EA added in the proper place in the table.

Section 321.10.4 — The language for evaluating the thickness of the pavement was clarified.
Section 321.10.5.1 —A “method-spec” rolling procedure was put into place for lift thicknesses
1%” or less. It is very difficult to obtain cores on these thicknesses of pavement without
damaging the cores. During the SHRP-LTPP study in the late 1980’s and early 1990’s, protocols
were established to omit bulk density testing of drilled asphalt cores 1%” or less.
Measurement of pavement thickness, however, was still allowed.

Table 321-7- This table was added to give direction for rolling on pavement lift thicknesses 17"
or less. This table uses the same information that ADOT uses for 416 mixes of the same lift
thickness.

Section 321.10.5.2 — The number of cores taken for density have been reduced from two to one.
When this was put into place, it resulted in up to 16 cores being taken for a lot. If verification or
referee cores were taken in deficient areas, the mat would become “swiss cheese”. Additionally,
language was added as a guide for evaluating density.

Table 321-8 — The table number was updated because of the addition of Table 321-6. A
typographical error in the heading of the first column was also corrected.

Section 321.10.6 — Language was added to clarify the interpretation of “Removal” and “EA” from
Table 321-4, 321-5 and 321-9.

321.11 - Clarification language was added as to how and why a referee may occur.
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SECTION 321 20,
TABLE 321-1 &!g/
ALLOWABLE SELF-DIRECTED T. ET CHANGES
MEASURED //?LLO\\'.-\BLE SELF-DIRECTED
CHARACTERISTICS TARGET CHANGES
Gradation (Sieve Size) L1/ Table 321-1 changed to match ADOT values and recent ADOT revisions
3/8 inch < 28 from mix design target value
No 8 + 2&/from nux design farget value
No =8 40 + P from mix design target value
No 200 e = 0.5% from mix design target value
Bunder Content = 0.2% from unx 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
Engmeer. The Engineer will determine if the proposed target change will result in mix production that meets the contract
requirements for mix design eriteria and gradation limats. The target changes wall not be retroactive for the purpose of acceptance.

321.6 MIX PRODUCTION:

All materials shall be proportioned by weight in a 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 the provisions contained
i the “Hot Mix Asphalt Production Facilities” by the Anzona Rock Products Association and shall have a current mspection
certificate. All measuring devices shall be calibrated at least annually by a technician hicensed by the Arizona Bureau of Weights
& Measures. Mixmg plants shall conform to 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
mechanical mixing device prior to the mineral ageregate and mineral adnuxture entering the dryer. The moistire content of the
combined mineral aggregate shall be a minimum of three percent by weight of the aggregate during the mixing process.

' For drmu-mix plants, the mineral admixmre shall be weighed across a weigh belt. or other approved alterative weighing system,
with a weight totalizer prior to entry nto the mechanical mixing device. The mechamcal nuxing device shall be a pugnull rype
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 shall be located in the aggregate delivery

| system at a location 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 utihzed dinng production whereby the nuxing shall automatcally be stopped 1f
the muimeral admixtre 1s not miroduced into the mmeral aggregate. The plant will not be pernutted to operate unless the signal
system 1s i good working condition.

The inmroduction of binuminous material shall be controlled by an automated system fully integrated with the controls or the
| ineral aggregate and mineral admixture, The production of the plant shall be controlled by the rate required to obtain a uniform

mixture of all components, Drying and heating shall be accomplished in such a manner as to preclude the nuneral adnuxture from

beconing coated with un-spent fuel. The completed asphalt concrete may be held in storage for up to 12 hows in insulated or

heated silos, providing the minimm temperature noted herein for placement and compaction is met behind the placement device.

1f the Engineer determines that there is an excessive amount of heat. heat loss. drain down. segregation and/or oxidation of the
- muxture due to temporary storage, use of surge bins or storage bins will be discontimued.

The temperature of the asphalt concrete, with wumodified 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.

Ifthe asphalt conerete is discharged from the mixer into a hopper, the hopper shall be d so that segregation of the asphalt
- concrete will be minimized.
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SECTION 321

the area of the joint shall not deviate more than '4 inch from a 12-foot straightedge, when tested with the straightedge placed across
the joit, 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 underlying course 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. The fresh face shall be tacked prior to placement of the adjacent course. After
placement and finshing the new asphalt concrete, both sides of the jomt shall be dense and the jomt shall be smooth and tight.
The surface i the area of the jomt shall not deviate more than ' meh from a 12-foot straightedge, when tested with the
straightedge placed across the jomt, parallel to the centerline. The joint will be tack coated if required by the Engineer,
Asphalt

321.8.3 Leveling Course: A leveling conrse shall be used when specified. or as directed in writing by the Engineer, to bring
existing pavement to a uniform grade prior to placimg an overlay or other cowrse. If a leveling course 1s 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

conrses.
Compaction: Asphalt Base Course and Surface Cour se: The temperature of the
321.5.4 prevetionBavenmd-Swerfree: 1115 the contractor’s responsiby i any desired Quality Control monitoring

and /or testing during compaction operations to achieve the required co. I diately behind the lavdowy
machine shall a current calibration sticker

meet the minimum requirements of

Language changes to clarify meaning. Temperature Table 321-2 moved here (number wrong in text).

Table 3215 probe type thermometer
atlachWIg the temperature $f the mat. the probe shall be inserted at mid-depih and as horizontal as possible to
A

the ¢ 2. electronic with TABLE 321.2
shall be used to measure the temperature of the asphalt concrete mixture ] E -

Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All compaction MINIMUM ASPHALT CONCRETE PLACEMENT TEMPERATURE

| shall be op dand maintained in accordance with the facturer's rec dations and the project requirements.
During the rolling operation, the speed of the roller shall not exceed 3 nules per hour, unless otherwise approved by the Engineer. Base ' Temp Mat Thickness (inches)

(F)
P ic tired compactors shall be equipped with skirt-type devices mounted around the tires so that the temperature of the tires % % L 1% : 3 and greater
will be maintained during the compaction process. 40— 50 . - 310 300 285 575
The Engineer will determine the acceptability of the pavement compaction in accordance with Section 321.10. 50— 60 - 310 300 205 280 270
321.8.5 Smoothness:  The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and 6070 310 300 290 285 275 265
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 the straightedge is placed parallel to the centerline of the roadway. 70-%0 300 20 285 280 210 263
: : " ) 8090 290 280 270 270 265 260

321.8.6 Asphalt Concrete Overlay: Asphalt concrete overlay consists of the placing and compacting plant nux 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 +90 280 275 265 265 260 255

provisions. Preliminary preparation of existing surfaces will be required except when plished by the Contracting Agency.
and it is so stipulated i the special provisions. With the exception of those which have been preheated and remixed only, existing
- surfaces shall receive a tack coat,

(1) Base on which mix is to be placed

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 nux designation for overlay more than one and one-half inch i thickness and a 3/8-
mchMarshall-Low Traffic asphalt conerete nux designation for overlay one and one-halfinch or less m 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 ¢ hiat are depressed more than 3/4-inch
from the adjonung pavement shall be cut out and patched at least 48 howrs prior to the resurfacing operation. Over-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,

(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.

Revised 2010 3214



be to travel SECTION 321

() After surfabes have heen prepared to the satisfaction of the Engineer, they shall receive a tack coat per Section 321.4. |

Traffic will not pemutted over surfaces which have received a tack coat. When the overlay 1s to extend onto the concrete
gutter, the gutter shall be gmngw cleaned of loose dust and cement particles and shall be tack coated.
tl oroug y
Asphalt concrete overlay shall be placed as specified in Section 321.8.1 and compacted as specified in Section 321.8.4. The
swrface 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 paving have ed

or disturbed in order to build up the manhole, they shall be replaced with approved materials which shall be v 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 interlaver shall be in accordance with Table 796-1 and be the class designated on the plans or in the
specifications,

Asphialt binder coat used to bond the fabne to the paw:.ucut shall be paving asphalt PG 70-10 asphalt cement conforming to the
requirements of Section 711. The application and d Ui for the asphalt lvulder shall conform to the requirements
of Section 330. The asphalt binder coat shall be lmlform.l\ spray applied to the prep surface at the rate of 0.20
gallons per square vard for Class B fabnic or at the rate of 0.25 gallons per sqlmre vard fm 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 interlaver shall be placed when weather conditions, in the opinion of the 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 p is 40 degrees F and rising.

Equipment for placing the fabric shall be mechamzed and capable of handling full rolls of fabric. The equipment shall be able
to lay the fabric smoothly to maxinize pavement contact and remove aw bubbles. Suff 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
ot below (as deternuned 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 shit and shingle-lapped in the direction

of paving. Burning or torching of wrinkles 1s not allowed. Fabric shall overlap three to six inches to insure full closure of the joint, |
Transverse joints shall be shingle-lapped in the direction of paving to prevent edge pickup by the paver. A second application of |

land-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 Iay 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.

3215 Revised 2010
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SECTION 321

Turning of the paving machine or of other vehicles on the fabric shall be gradual and kept to a minimum to aveid damage to the
fabric. Should equipment tires stick to the fabne dunng pavement operations, small quantities of paving asphalt concrete shall
be broadcast on the fabric to prevent pick-up. Decrease of binder rate m order to nuninuze pick-up on tires 1s not allowed.

~ ~
TABLE 321.2
MINIMUNM ASPHALT CONCRETE PLACEMENT TEMPERATURE
Base " Temp Mat Thickness (inches)
B Y \ 1 / 2 3 and greater

40 - 50 - —_— 210 300 285 275 Moved into Section 321.8.4

50 - 60 — 310 300 295 280 270

60 - 70 310 )m/ 290 \..Si\ 275 265

70 -80 300 290 235 280 270 265

50 -90 290 280 270 270 265 260
280 273 263 263 260 \_\s\

7 Base on which mux 1s to be placed
321.9 QUALITY CONTROL:

It is the contractor’s respansibility to perform Quality Control monitoring and/or testing during asphalt conerete 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, propnnmmug and mixing equipment or the
handling of any material discontinued which. in lns/her opinion. fails to produce a satisfactory ]
requlrememi pmducnon tolerances established in Section 321.10

The asphalt Loamete ptoduced shall conform to the prepesties of the mas-desian- When the asphalt concrete does not conform
to the-apf perties, it shall be reported to the Engineer, and corrective quality control measures shall be Reference to mix design is not technically correct. This should be the specified production tolerances in MAG.
implemented, or prodluction shall cease immediately at no additional cost to the contracting Agency or Engineer.

production tolerances
321.10 ACCEPTANCE:

32L.10.1 Acceptance Criteria: Unless otherwise specified. asphalt concrete will be divided into lots for the purpose of
acceptance. A lot shall be considered to be one day’s production. When the quauntity of asphalt concrete placed ina dav 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 mto four (4) approximately equal sublots, A
mmpnm of one sample will be obtamed from each lot. Tests used to determume acceptance will be performed by the Engmeer
or a laboratory emploved by the Engineer. Ineither case the laboratory shall be aceredited by the AASHTO Accreditation Program
(AAP), for the tests being pcrtomled The acceptance laboratory will take representative samples of the asphalt concrete fromeach
sublot to allow for gradation, binder content, air voids, pavement thickness and compaction of base and surface course. Each
stiblot 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,

321.10.2 Gradation, Binder Content and Air Voids: The acceptance laboratory will take a sample of the asphalt conerete
accordance with the requirements of Section 2 or 4 of Anizona 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 determined i accordance with
AASHTO T308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for obtaining the necessary
matenials and performing an ignition furmace calibration as outlined in AASHTO T308 for each asphalt conerete mixture
on the project. The correction factor used for each test shall be clearly mdicated on the report. The bulk density for Marshall Mix
designs shall be tested in accordance with AASHTO T243. The bulk density for Gyratory mix designs shall be tested in
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accordance with A
AASHTO T209!

SECTION 321

including fan drying per AASHTO T 209 Section 11

SHTO T312. The maxmumn theoretical density shall be tested m accordance with the requirements of
E ffective voids determined on the laboratory compacted specimens will be determined at a minimmm of once

Mandating of fan drying needed to determine Maximum Theoretical Specific Gravity.

Language added to ensure
that suppliers also receive
sample reports.

The acceptance 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.

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 remaming
stiblots will be performed as necessary to deternune the extent of the deficiency, Acceptance testing results will be finnished to
the contractor within five working days of receipt of samples by the prance laboratory. <

Language modified
to clarify the use of
_ Table 321-3

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 as follows.:

L Ty I ) 1 5 PR T A P AR W T

TABLE 321-3A i Sieve Size 3/8-inch Mix | 1/2-inch Mix 3/4-inch Mix Base Mix
oo == - o ——— Table splitin two - o
GRADATION ACCEPTANCE LIMITS FOR ASPHAEoNEREH MARSHAL Y MIXES Marshall HRP 1-inch -- -- -- + 7%
Maxunum Aggregate Size 10075 paser (Marshall & S 3/4-inch - - £7% = 6%
z ‘-‘_\ o e mixes). Table
sl — detailed to insure 1/2-inch = 7% = =
176 et
pleSize _‘fon uniform interpretation 3/8-inch + 7% + 6% + 6% +6%
R = and more clearly No. 8 £6% 6% 6% £ 6%
No. 200 Sieve Etl define sieve sizes. No. 40 + 4% + 4% + 49 4%
If the results from a single acceptance sample fall outside of the acceptance linits in Table 321-3 a second sample shall be taken No. 200 £2% £2% £2% £2%
and if the second acceptance sample is also outside of the acceptance s in Table 321-3 the Contractor shall cease production
¢ . ; : P A b o - TABLE 321-3B
of asphalt concrete. Production shall not begin agam unnl calibration test results venfy that adjustments made to marenals or Language for
proportions vield a gradation that falls within acceptance linits in Table 321-3, asphalt binder GRADATIONACCEPTANCELIMITSFOR GYRATORY MIXES
ettt bt e it bedest content e T ——— e e T
ACCEPTANCE AND PENALTIES determination 3/4-inch - - +7%
TABLE 321-4 clarified; 1/2-inch - = 7% + 6%
ASPHALT BINDER CONTENTWM - : St language added 3/8-inch £7% £ 6% -
When the contracting agency is the When the contracting agency is not the r&?gtiing:gger No. 8 + 6% + 6% + 6%
owner: owner (L.e. permits): s o o o
Payment Reduction deficiency. No. 40 4% £4% £4%
Deviation fron that permitted (8 per ton of asphalt conerete) Comective Action L No. 200 + 2% +2% +2%
Over (0.0 to 0.1% points $2.00 EA (see 321.10.6) Language _
Over 0.1 1o 0.2% poinis £6.00 EA (see 321.10.6) cleanu If the asphalt binder content is within + 0.40% of the mix design target value, the asphalt concrete will be paid for
Over 0.2% points F——r T —" P at the contract unit price. If the asphalt binder content deviates by more than + 0.40% from the mix design target
Nete—ft s < 32446 ———— 5 Removal or EA Do Section 321-10.6 value, the deficient area will be evaluated within the sublot by coring at maximum intervals of 100 feet from the
P ] ) < L deficient sample. The asphalt content of the original deficient sample will be averaged with the asphalt binder
TABLE 321-5 !—anguag_e for content of the cores taken for re-evaluation to determine compliance with the acceptance requirements. If the
LABORATORY VOIDS ACCEPTANCE AND PENALTIES interpreting resulting average of the asphalt binder content deviates by more than + 0.40% from the mix design target value,
When the contracting agency is the Wlhen the contracting agency is not the Iaboratory air then Table 321-4 shall app!y to the sub}ot. Additional cores may be required to define the limits of the deficient
owner: owier (i.¢. permits): voids and L area, and shall not be used for re-evaluating acceptance.
Laboratory Air Voids (Measured Payment Reduction dEt?rm|n|ng _
at N or 75 blows as applicable) (S per ton of asphalt concrete) Corrective Action deficiency If the laboratory air voids fall within a range of 2.8% to 6.2%, the asphalt concrete will be paid for at the contract
Less than 1.5% Remevals b= added. unit price. If the laboratory air voids are outside of this range, the deficient area will be evaluated within the sublot
1.5-2.0% $2.50 \ EA (see 321.10.6) by coring at maximum intervals of 100 feet from the deficient sample. The laboratory air voids of the original
2.1-2.7% S1.00 \ /EA (see 321.10.6) —=1 deficient sample will be averaged with the laboratory air voids obtained from each of the cores taken for re-
2 §-6.2% Full Paviment  \ / No corrective action Language evaluation to determine compliance with the acceptance requirements. If the resulting average of the laboratory air
6.3-6.0% S1.00 \ / EA (see 321.10.6) cleanup. voids is outside the indicated range, then Table 321-5 shall apply to the sublot. Additional cores may be required to
7.0-8.0% £2.50 \ / L define the limits of the deficient area, and shall not be used for re-evaluating acceptance.

Greater than 8.0%
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SECTION 321

" Ifan agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or Engineer will
 use Section 321,10 and specifically Tables 321-3, 321-4 and 321-5 from Section 321,10 when determnmg 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, lumps, depressions or irregularities, An
- acceptable surface shall not vary more than 1/4 mch from the lower edge of a 12-foot straightedge when the straighted

e 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 desi d rep we before final acceptance.
| Any areas not draming properly shall be corrected to the Engineer’s satisfaction at the Contractor’'s expense. Water for thus testing
 shall be provided and paid for by the Contractor.

| When deviations in excess of the above tolerance are found, lmmps or depressions shall be 1 to meet the specified
| tolerance. or shall be cut out along neat straight lines and replaced with fresh hot mixture and thoroughly compacted 1o conform
- with and bond to the swrounding area, Materials and work necessary to correct 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 can be found at
| in Section 321.14. Each core location will be patched by the party responsible for the testing.

If the pavement thickuess is deficient from the target thickness by 0.25 mches or less, it will be paid for at the contract wt price,
| If the pavement thickuess deficiency is greater than 0.25 inches and the contracting agency is not the owner (1.¢, permits) the

| following steps will apply:
evaluated .
(1) If the thickness deficiency of the pavement exceeds 0.25 inch. the limits of the deficient area will be-sedated-by coring Pavement thickness
at maximum intervals of 100 feet from the deficient core. The thicknesses of the original deficient core will be averaged with language clarified.
the thicknesses of the cores taken from 100 feet on each side of it to determine compliance with the acceptance requi < If the resulting average thickness deficiency is greater than 0.25 inch, then Table 321-6 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
(2) If the pavement thickness from step one above deviates from the target thickness by more than 0.25 inch but not more acceptance.

than 0.50 inch. corrective action will be required. This corrective action will consist of application of a Type II slurry seal
cont in accordance to Section 715, The Contractor may present an engineering analysis outlining other proposed remedial

for the consideration of the Engi The Engi will review the engineering analysis and decide within 30
working davs whether to accept the proposed remedial measures,

(3) If the pavement thickness from step one above deviates from the target thickness by more than 0.50 inch. corrective

action will be required. The deficient area will be overlaid with no less than | inch thick lift. for the full width of the pavement

tomeet 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 dial for the Engineer’s

consideration. The Engineer will review the engmeerng analysis and decide within 10 working days whether to accept the

prop 1 dial . If the Engmeer chooses to reject the engimeerg analysis, the mdicated overlay will be
i by the Cor 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.
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that eaeh location.

SECTION 321

TABLE 321-6
ASPHALT PAVEMENT THICKNESS PAYMENT REDUCTION
For Thickness Deficiency of More Than 0.25 inches and less than (.50 inches

Specified 2t Thickness Reduction in Payment or Corrective Action
Pavement
Less than 1.5 inches 0%
1.50 inches to 1.99 inches 33%
2.00 mehes 10 2.49 meches 25%
2.50 mches to 2.99 mches 20%
3.00 inches and over 17%

Language
clarified.

A “method-spec”
rolling procedure
was put into place
for lift thicknesses
1Y% or less. It is

321.10.5.2 Pavement Thickness Greater than 1-1/2 Inches in Nominal Thickness:
32430-5Bensiy Aclieving the required compaction 1s the responsibility of the contractor. The number and rvpes of rollers 1s
the contractor’s re=.|mnk|b|1m 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
maxinnn theoretieal density used in the determination of in-place air voids will be the average value from the acceptance smmples
deternmned for the Lot as onthined n 321.10.1.

one core
The Engineer will designate mr'mdom test locanons for each sublot and the v will obrai = from
- =+ = The outside one foot of each pass of the pavernent course or any
unconfined edge will be excluded from tesuug The I.nglileer may exclude areas from the compaction lot that are not accessible
by nonmal compaction equipment.

The Contractor will provide the traffic control to facilitate any coring operations necessary for compaction acceptance.

Acceptance testing
Cores will be taken per the Asphalt Conerete Cormng Method. This method can be found in Section 321,14, Hre-pesspinnee
ettt 1osulls Jwithin heee working days of receipt .
ive *

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 I|.1.I! conuacr unit price. If the

will be furnished to the contractor

very difficult to
obtain thin un-
damaged cores.
SHRP-LTPP studies
in the late 1980’s -
early 1990’s
established
protocols to omit
bulk density testing
of drilled asphalt
cores 1%” or less.
Measurement of
pavement

thickness, however,

was still allowed.

pavenent density has in-place voids greater than 8.0%, thettsetthe deficient area will be.
at maximum intervals of 100 feet from the deficient core, =piace voids of the ongmal core will be avi rmnu] with
the in-place voids of the cores taken # to determiife compliance wifh the accPptance requirements.

If the average of the in-place voids is greater than 8 0%jthen Table 321 -gk'].l]l apply 1o the sublor. <
(s) all

evaluated

(s), whether deficient or acceptable,

for re-evaluation

3219

321.10.5 Density:

321.10.5.1 Pavement Thickness 1-1/2 Inches or Lessin 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. Coverage 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 shown in
Table 321-7.

The Contractor shall select the option for compaction and, when pneumatic-tired compactors are used, will designate the
tire pressure. Steel wheel compactors shall not be used in the vibratory mode for courses of one inch or less in thickness
nor when the temperature of the asphaltic concrete falls below 180 degrees F. Initial and intermediate compaction shall
be accomplished before the temperature of the asphaltic concrete falls below 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.

TABLE 321-7
ROLLING SEQUENCE FOR LIFT THICKNESS1%2" OR LESS
Type of Compactor No. of Coverages
Rolling
Sequence Option No. 1 Option No. 2 Opti Option
on No. 2
No.1
Initial Static Steel Vibrating 1 1
Steel
Intermediate Pneumatic Tired Vibrating 4 2- 4%
Steel
Finish Static Steel Static Steel 1-3 1-3
* Based on the roller pattern which exhibits the best performance.

If both cores in a sublot are deficient, 3 to 4 additional cores may be necessary to re-evaluate acceptance.

Additional cores may be required to define the limits of the deficient area, and shall not be used for re-evaluating
acceptance.

Number of cores taken for density have been
reduced from two to one. Present standard
requires up to 16 cores being taken for a lot.
With verification cores, the mat becomes over
sampled (“swiss cheese”). Additional language
added as a guide for evaluating density.
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SECTION 321

TABLE 3217-8

PAVEMENT DENSITY PENALTIES

Limits of In-place Air Voids

ess than 1.5 inches
for lift thicknesses greater

When the contracting agency is the owner:

Payment Reduction

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

Corrective Action

(5 per ton of asphalt concrete)
8.1% to0 9.0% $4.00 EA
9.1% to 10.0% $6.00 EA and Type II Swry Seal

10.1% to 11.0%

Removal® ¢——

Removal* +——

Language cleanup and
correction of intent

Greater than 11.0%

Removal

Removal

and is found to fall within the

Revised 2009

“Notes Remmratrefersto-Sectromy2+-+8-6. The Contractor shall remove and replace the entire sublot that is deficient. Removal
for In-place Air Vouds greater than 11.0% 1s not eligible for Section 321.10.6.
or EA” band per Tables 321-4, 321-5 and/or 321-8 2 lot
- 321.10.6 Engineering Anglysis (EA). Within 10 working days after receiving notice that a sublot of asphalt concrete is deficient
—ff= Removal= r, the contractor may submit a written pmpml] (Engimeermg Analysis) to accept the niatenial in
. place at the applmble peualt:es listed in the “Removaly category. Engineering Analysis can also be proposed for non-removal
categonies of "Comective acuonI when the contracting agency is not the owner (1.¢. penuts).
along with possible remediation(s)  or EA
The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt concrete if left in place. The

Language was added to
clarify the interpretation
of “Removal” and “EA”

or EA per Section 321-10.6

to the material(s) in place as it relates to the in-place material’s

Engineering Analysis shall also detail the effect of any proposed corrective action ormance. The Engineering Analysis
shall be performed by a professional engineer experienced m asplmll concrete testing and mix designs. If theysublot is subnutted

for referee testing by ‘the contractor., the ten working days allowed to prepare an ing analysis will begfn upon notification
of referee test results, 1
ot or
should
Whenan Engineering Analysis recommencds that a specific lot or sublot not be d, the Ei ring Analysis will rece d

' that the following penalties (Table T"l-bj be paid when the contracting agency is the owner, for the specific criteria being
reviewed by the EA.

TABLE 321:4-9

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

| :Penalr\ “r hen Contracting Agency

Acceptance Criteria | Acceptance Limits s the Owner (S/Ton)
Asphalt Binder Content | Over 0.2% points from that Permitted $9.00
Laboratory Air Voids (Measured at - o . <
\dnU' ?q bln\w; i a])pllcnblc) Less than 1.5% or Greater Than 8.0% | $3.75
Limits of In-place Air Voids ] 10.1%0 to 11.0% $9.00

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

- 321.11 REFEREE:

either asphalt binder content, laboratory air voids, density or a combination thereof for

.
In the event the contractor elects to question the acceptance test results for a sublot, the Contractor may make a wiitten request
- for additional testing of that sublot, Jhe Contractor will engage an independent laboratory (at the Contractors own expense) who

Language correction.

Clarification language was
added to how and why a
referee may occur.

321-10

Any request for referee testing must describe the contractor’s reasons for questioning the validity of the original
acceptance results and must clearly describe which set of acceptance tests are in question.



SECTION 321 Clarification language was
added to how and why a
-Ia-accredned by AAP mall of the acceptauce-tm The independent laboratory shall be acceptable to the Engineer and shall | referee may occur.
perform a eemphete new set of acceptance tests+as required by Section 321.10 representing the area or set of tests i questiony: < The results of these determinations will be binding on both the contractor and the agency.

test methods

will any or all of the following, as directed by the Engineer:
These tests shaH include mlt binder content, aggregate gradation, Marshall or Gyratory unit weight, ssd maxinumm theoretical
unit weighteSamples for referee testing shall come from representative samples obtained from the completed pavement, as |
directed by the Engmeer.

laboratory air voids and in-place air voids (compaction)

report
The number of samples taken will be the same as specified in Section 321.10. The independent laboratory shall conjpile theftest
results and transmit them to both the Engi and the Ci . The independent laboratory shall include a signefl by -

an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix designg The signed

shall give an opimon that the material evaluated either does or does not comply with project specificationf. and shall clearly |

describe any deﬁcieucies,—gﬁld-tlu-q'esults will be binding between all parties.
. The

development

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 shall include the required quantities of mineral agg . asphalt binder, and mineral admixture. Measurement shall
nclude any tonnage used to construct mtersections, roadways, streets, or other nuscellaneous surfaces mdicated on the plans or |
as directed by the Engineer.

32113 PAYMENT:

The asphalt concrete measured as provided above will be paid for at the contract price per ton or square vard, as adjusted per |
Section 321.10. which price shall be full compensation for the item complete, as herein deseribed 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 quantty of asphalt concrete m excess of 10 percent based on acmal field -
measurenent of area covered. design thickness, and the mix design unit weight. The calculations and payment for overnm will
be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete course, the |
Engineer may authorize a quanfity 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 Jowest unit price.

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

321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 47 or 6 diameter

321.14.1 Seope: This method is to establish a consistent method of the use of a diamond bit core to recover 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 wlen coring asphalt rubber conerete. Individuals domg the specimen recovery |
should be observing all safety lations from the equip f: - as well as the required job site safety requirements

for actions, and required personal protective equipment,

321.14.2 Core Drilling Device: The core drilling device will be powered by an electrical motor, or by an acceptable gasoline |
engine. Either device used shall be capable of applying enough effective rotational velocity to secure a drilled specimen. The
specimen shall be cortd perpendicularty to the surface of pavement, and that the sides of the core are cut i a manner to nunimize
sample di or ge. The machinery utilized for the p fure shall be on a d 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 colunm apparatus shall be securely attached to the base of the apparatus: and the base will be secured with a
nwechamcal 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 mtroduced mside of the dnll stem while operating. The cutting edge of the core dnll bit shall be of |
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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 ag gregate materials, mineral ad mixture and as phalt b inder to form a p avement c ourse for p lacement upon a
previously prepared base or sub base.

321.2 MATERIALSAND 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.

321.3WEATHER 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 placingof 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 ab ove for the tack coat shall be ap plied to the vertical surfaces o f ex isting
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.

321.5MIX DESIGN

The mix design shall be submitted to the Engineer at least five working days prior to the start of asphalt concrete
production. M ix d esigns p rovided by the a gency may b e utilized o n p rojects atthe Engineer’s d iscretion. 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 M ix F ormula (JMF) based upon the mix design. M ix de signs not c ontaining all of the information will be
returned w ithin five w orking days of receipt of all mix design i nformation, for action and r esubmission by the
Contractor.

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

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

The contractor may make self-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 + 4% from mix design target value
No 8§ + 4% from mix design target value
No 40 + 2% from mix design target value
No 200 +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 will not be
retroactive for the purpose of acceptance.

321.6 M1 X PRODUCTION:

All m aterials s hall be proportioned by weight in a 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 p rovisions c ontained i nt he * Hot M ix Asphalt Production F acilities’ b y th e A rizona Rock P roducts
Association and shall have a current inspection certificate. All measuring devices shall be calibrated at least annually
by at echnician licensed by the Arizona B ureau o f W eights & Meas ures. M ixing pl ants s hall c onform to t he
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
ofa mechanical mixing d evice p rior to th e mineral a ggregate an d mineral ad mixture en tering t he 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 d rum-mix p lants, the mineral ad mixture shall be weighed across a weigh belt, or other ap proved al ternative
weighing system, with a weight totalizer prior to entry into the mechanical mixing device. The mechanical mixing
device shall be a pugmill type mixer thatis in good working condition. T he 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 b e 1ocated in the ag gregate d elivery system at a | ocation where the mixed material canbe
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 in troduction o f b ituminous material s hall b e c ontrolled b y a n a utomated system fully i ntegrated with t he
controls or the mineral aggregate and mineral admixture. The production of the plant shall be controlled by the rate
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 becoming coated with un-spent fuel. The completed asphalt concrete
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 o f he at, heat 10ss, drain do wn, segregation and/or oxidation o f the mixture due to 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 h opper, 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 actuated c ontrol s ystem, except under certain c onditions or at lo cations
where the Engineer deems the use of a self-propelled paving machine impracticable.

The control s ystem s hall control the el evation o fthe screed at each end by controlling the el evation 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 c ontinuous 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 p aving machines s hall s pread t he mixture w ithout s egregation or tearing, true to line, grade and
crown indicated on the Project plans. P avers shall be e quipped with hoppers and augers that will distribute 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 include any strike-off de vice ope rated by tamping or vibrating a ction which is e ffective, without
tearing, shoving or gouging the mixture and which produces a course with a uniform texture and density for the full
width b eing paved. S creeds shall be ad justable as to height and crown and s hall be e quipped with a co ntrolled
heating device for use when required. In the case ofthe screed, auger extensions and vibrators shall be installed
wherever t he s creed i s ex tended more than one (1) foot beyond the end o f the base auger or au ger 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 acces sible to the roller, the mixture shall be thoroughly co mpacted 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 s urface course is placed in contact with a co 1d 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 and tight. T he surface in t he ar ea o f t he j oint s hall not d eviate more than %4 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 i mmediate underlying co urse co ld t ransverse co nstruction j oint, t he co 1d e xisting asphalt co ncrete shall be
trimmed to a v ertical face forits full depth and ex posing a f resh face. T he 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 1 2-foot s traightedge, when te sted with t he s traightedge p laced a cross th e j oint, p arallel to the
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. I[fa 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 d esired Q uality Control monitoring a nd/or t esting during ¢ ompaction ope rations t o a chieve t he r equired
compaction. T he t emperature o f't he as phalt co ncrete i mmediately b ehind t he 1 aydown machine s hall meet t he
minimum r equirements of T able 32 1-2. A probe type e lectronic thermometer with a current c alibration s ticker
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.

TABLE 321-2
MINIMUM ASPHALT CONCRETE PLACEMENT TEMPERATURE
Base ) Temp Mat Thickness (inches)

P V23 Ya 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 tir ed ¢ ompactors s hall be e quipped w ith s kirt-type d evices mounted a round th e tir ess o th atth e
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 l ower ed ge o fa 1 2-foot s traightedge when t he s traightedge is p laced p arallel 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, and it is so stipulated in the special provisions. W ith 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 least 48 hours prior to the resurfacing
operation. Over-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.

(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 o fthe Engineer, they shall receive a tack coat per
Section 321.4. Traffic will not be permitted to travel over surfaces which have received at ack coat. When the
overlay is to e xtend on to t he co ncrete g utter, t he gutter shall b e t horoughly cl eaned of 1 oose d ust an d ce ment
particles and shall be tack coated.

Asphalt co ncrete o verlay shall be placed as specified in S ection 3 21.8.1 and co mpacted as specified in S ection
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 paving have be en removed or disturbed in order to build up the manhole, they s hall be replaced with
approved materials which shall be thoroughly 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 coat used to bond the fabric to the pa vement s hall be paving asphalt P G 70-10 as phalt cem ent
conforming to the requirements of Section 711. 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 of the
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 equipment
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 s hall b e shingle-lapped in the direction o f paving to
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 d uring p avement o perations, s mall q uantities o f
paving as phalt concrete shall be broadcast on the fabric to prevent pick-up. D ecrease of binder rate in order to
minimize pick-up on tires is not allowed.

321.9 QUALITY CONTROL:

It is the contractor’s responsibility to p erform Quality C ontrol monitoring and/or testing d uring a sphalt ¢ oncrete
production to achieve the required compaction and to perform Quality Control monitoring and/ or testing during
asphalt co ncrete p roduction to achieve the required mix p roperties. T he Engineer may obtain samples o fany
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 requirements of the production tolerances established in section
321.10. W hen t he a sphalt c oncrete doe s n ot ¢ onform t o t he pr oduction t olerances, it s hall be reported to t he
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 Acceptance Criteria:  Unless o therwise specified, a sphalt ¢ oncrete will be divided into lots forthe
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 s hall b e accr edited b y t he AASHTO Accreditation P rogram ( AAP), for t 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.

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 T 168
from each sublot. The minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall
be determined in acco rdance with AASHTO T 308 u sing t he i gnition furnace for eac h s ublot. T he accep tance
laboratory is responsible for o btaining the necessary materials and p erforming an i gnition furnace cal ibration 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. The bulk density for M arshall M ix designs shall be tested in
accordance with AASHTO T 245. Thebu lkde nsity f or G yratory mix de signs shallb et estedi n
accordance with AASHTO T312. The maximum t heoretical d ensity s hall b e t ested i n acco rdance with t he
requirements of AASHTO T209 including fan drying per AASHTO T 209 Section 11. Effective voids determined
on the laboratory compacted specimens will be determined at a minimum of once per lot in accordance with the
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requirements o f AASHTO T269. Should the testing for e ffective 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 contractor within five working days o freceipt o f samples by the accep tance 1 aboratory. The accep tance
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 321-3A
GRADATION ACCEPTANCE LIMITS FOR MARSHALL MIXES

Sieve Size % inch Mix Y5 inch Mix % inch Mix Base Mix
1 inch --- --- --- +7%
% inch --- --- +7% +6%
Y inch - +7% - -
% inch +7% +6% +6% +6%
No. 8 +6% +6% +6% +6%
No. 40 +4% +4% +4% +4%
No. 200 +2% +2% +2% +2%
TABLE 321-3B
GRADATION ACCEPTANCE LIMITS FOR GYRATORY MIXES
Sieve Size % inch Mix Y% inch Mix % inch Mix
% inch - - +7%
Y inch - +7% +6%
% 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 and i fthe second accep tance s ample is al so outside o f the accep tance limits in T able 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 deviates by more 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. The asphalt content of the original deficient sample will be averaged with the asphalt binder content of the
cores taken for re-evaluation to determine compliance with the acceptance requirements. If the resulting average of
the asphalt binder content deviates by more 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 ACCEPTANCE AND PENALTIES




SECTION 323

Deviation from that permitted

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

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 range 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. The laboratory air voids of the original
deficient s ample will b e a veraged with t he 1 aboratory air v oids o btained from each o fthe cores taken for re-
evaluation to determine compliance with the acceptance requirements. Ifthe resulting average of the laboratory air
voids is outside the indicated range, then Table 321-5 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 321-5

LABORATORY VOIDSACCEPTANCE AND PENALTIES

Laboratory Air Voids (Measured
at N 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

If an agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or
Engineer will use S ection 3 21.10 a nd s pecifically T ables 3 21-3, 321 -4 and 321 -5 from S ection 321. 10 when
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 p erformed. 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 1/4 inch from the lower edge ofa 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 Engineer’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 t o c onform with and bond to the surrounding ar ea. Mat erials and work necessary t o co rrect s uch
deviations shall be at no additional cost to the Contracting Agency.
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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 can be found atin Section 321. 14. Each core 1 ocation will be patched by the party responsible for the
testing.

If the pavement thickness is deficient from the target thickness by 0.25 inches or less, it willbe paid for atthe
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) Ifthe thickness deficiency of the pavement exceeds 0.25 inch, the limits of the deficient area will be evaluated
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. Additional cores may be required to define the limits of the deficient area, and shall
not be used for re-evaluating acceptance.

(2) Ifthe 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 11
slurry seal coat in accordance to Section 715. The Contractor may present an engineering analysis outlining other
proposed r emedial measures f or t he ¢ onsideration of the E ngineer. T he E ngineer will r eview the e ngineering
analysis and decide within 30 working days whether to accept the proposed remedial measures.

(3) Ifthe pavement thickness from step one above d eviates 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 lessthan 0.50 inches

Specified Pavement 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 Inchesor Lessin Nominal Thickness:
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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. Coverage 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 shown in
Table 321-7.

TABLE 321-7
ROLLING SEQUENCE FOR LIFT THICKNESS 12" OR LESS
Roalling 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 co mpaction and, when p neumatic-tired co mpactors ar e u sed, will
designate the tire pressure. Steel wheel compactors shall not be used in the vibratory mode for courses of one inch or
lessint hickness nor when t he t emperature o ft he as phaltic co ncrete falls b elow 180 degrees F. Initial a nd
intermediate co mpaction shall b e acco mplished b efore t he t emperature o f the as phaltic co ncrete 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 Inchesin 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 T 269 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 one random test location for each sublot and the acceptance laboratory will obtain one
core from that location. 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 will p rovide t he t raffic co ntrol t o f acilitate an y co ring o perations necessary for compaction
acceptance.

Cores will be taken perthe Asphalt C oncrete Coring Method. T his method canb e found in Section 321. 14.
Acceptance testing results will be furnished to the contractor within five working days of receipt of 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. If the pavement density has in-place voids greater than 8.0%, the deficient area will be evaluated 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 original ¢ ore(s),
whether d eficient or acce ptable, will be averaged with the in-place voids of the cores taken for re-evaluation to
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determine compliance with the acceptance requirements. Ifthe average of the in-place voids is greater than 8.0%
then Table 321-8 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 321-8

PAVEMENT DENSITY PENALTIES

Limits of In-place Air Voids When the contracting agency is the owner: When the contracting agency is
for lift thicknesses greater than 1.5 Payment Reduction not the owner (i.e. permits ):
inches (8§ per ton of asphalt concrete) Corrective Action
8.1% to 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: R emoval* refers to Section 321.10.6. The C ontractor s hall remove and replace the entire sublot thatis
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 and is found to fall within the “Removal or EA” band per Table(s) 321-4, 321-5, and/or 321-8
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. Engineering 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 to the material(s) in
place asitr elates to the in -place m aterial’s p erformance. The E ngineering Analysis shall b e p erformed by a
professional engineer experienced in asphalt concrete testing and mix designs. If the lot or sublot is submitted for
referee t esting b y t he co ntractor, t he t en working d ays al lowed t o p repare an en gineering will b egin upon
notification of referee test results.

When an Engineering Analysis recommends that a specific 1ot or sublot should not be removed, the Engineering
Analysis will recommend that the following penalties ( Table 3 21-9) be p aid w hen the c ontracting a gency is the
owner, for the specific criteria being reviewed by the EA.

TABLE 321-9

ENGINEERING ANALYSISPENALTIESfor REMOVAL* LOTS/SUBLOTSLEFT IN-PLACE

Penalty When Contracting Agency

Acceptance Criteria Acceptance Limits isthe Owner ($/Ton)

Asphalt Binder Content Over 0.2% points from that Permitted $9.00

Laboratory Air Voids (Measured at

o, 0,
Nye, or 75 blows as applicable) Less than 1.5% or Greater Than 8.0% $3.75
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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 either 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 describe which set of acceptance tests are in question.
The Contractor will engage an independent laboratory (at the Contractors own expense) who is 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 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.

These tests may include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, maximum
theoretical unit weight, 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. T he independent laboratory shall
compile the test results and transmit them to both the Engineer and the contractor. The independent laboratory shall
include a r eport signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete
testing and mix design development. T he signed report shall give an opinion that the material e valuated does or
does not comply with project specifications, shall clearly describe 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 ab ove, which s hall include t he r equired q uantities o f mineral ag gregates, as phalt b inder, an d mineral
admixture. M easurement s hall i nclude an y t onnage used t o co nstruct i ntersections, r oadways, s treets, o r o ther
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 overrun will be by individual pay item. To compensate or adjust for a thickness deficiency 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
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321.14.1 Scope: This method is to establish a c onsistent method of the use of a diamond b it core to recover
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 d oingt he s pecimenr ecovery shouldb eo bservinga Il s afety r egulations fromt he e quipment
manufacturer as well as the required j ob s ite s afety r equirements for act ions, a nd r equired p ersonal p rotective
equipment.

321.14.2 Core Drilling Device: The co re drilling d evice will b e p owered b y an e lectrical motor, orb y an

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. T he core barrel
shall b e o f sufficient d iameter to s ecure a s pecimen thatisa minimum o f four or s ix inches or whicheveris
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 ensure the temperature control 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 continuous pressure (Note 2) to penetrate through the full depth of the pavement. The operator will
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, at no time
shall cores be split using a mallet and screwdriver or metal straight edge when being tested for bulk density.
Perpendicularity of the specimen shall be checked in the field after the specimen has been 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



SECTION 323

perpendicular to the axis more than 0.5° (approximately equivalent to 1/16 of an inch in 6 inches). All remaining
testing shall be done within the parameters of the current project and / or agency required specification.



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 337
CRACK SEALING AND CRACK FILLING
337.1 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 % inch wide at time of work, and have a maximum width of 1 inch.

The work i nvolves furnishing an d p lacing al 1 materials o n e xisting p avement s urfaces i n acco rdance with t his
specification.

337.2 MATERIALS:
Materials s hall b e a p remixed, s ingle co mponent mixture o f as phalt ce ment, ar omatic ex tender o ils, p olymers, an d

granulized rubber in a cl osely 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

337.2.1 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.

337.3 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.

337.4 APPLICATION:

The s ealant s hall be applied in the crack or jo int r eservoir uniformly from b ottom to top and shall b e filled w ithout
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 n eat
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.

337.5 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 cracks or joints shall be vacuumed. Routing Cracks and joints will 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.

337.5.1 Routing:

Routing, when specified, is incidental work and is included the project cost. Routing the cracks 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 %” (19mm) W x %” (19mm) D configuration for a
typical application.

337.5.2 Vacuuming:

Final cleaning shall thoroughly clean cracks and joints to a minimum of 1”. The vacuum unit shall use high pressure 90
psi (620 kPa) 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.

337.6 OPENING TO TRAFFIC:

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

337.6.1 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 bond breaking material may be required to prevent asphalt bleeding and/or pickup o f sealant by vehicular
traffic. Blotter material should be compatible with crack sealant and any surface treatment being used.

337.7 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 4 0°F (4°C), ex treme ca re s hould beused toinsure t hat cracks orjoints are dry and free fromice a nd o ther
contaminates. P roduct t emperatures s hould b e maintained at the maximum heating t emperature r ecommended by t he
manufacture. If installing at night, ensure that dew is not forming on t he pavement surface. Applied product should be
checked by qualified personnel to ensure that adhesion is adequate.

337.8 MEASUREMENT:

The cleaning and sealing of cracks and joints shall be measured by pounds of sealant placed.

337.9 PAYMENT:

Payment will be full c ompensation for furnishing and p lacing all materials s pecified 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.



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 ¥ inch wide at time of work, and
have a maximum width of 1-4/2-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 selid-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 %" (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 Graeks—cracks or joints shall be ecleanred-byblowing—ervacuumeding.
Routing Cracks and joints maywillwilt 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:

ReutingRouting, when specified, is incidental work and is included the project
cost. Routing the cracks-eperation 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




336337.5.23 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 bond breaking
materialdetackifying-material may be required to prevent asphalt bleeding 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

Comment [pdfl]: We need a better word here.
This sounds too tacky.




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 pounds of
sealant placed.thelineal-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—Ormaterials, or material found to be defective
or out of specifications.



P.O. Box 52025
Phoenix, AZ 85072-2025

(602) 236-5900
Case 11-29

DATE: August 7, 2011

TO: MAG Specifications and Details Committee Members

FROM: Peter Kandaris, SRP Representative

RE: Revisions to Section 701 — Rock, Gravel and Sand

Purpose: Update standard identified by Outside ROW WG

Revisions: The purpose of the changes are to consolidate general aggregate material

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

Major changes are summarized below:

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

(b) Change title to “Aggregate”.

(c) Move LA abrasion test requirements to specific sections (see attached diagram).

(d) Allow recycled materials upon approval of the Engineer.

(e) Sand requirement for asphalt concrete (sand equivalent) is already in Section 710.

(f) Move sand for concrete to Section 725 (see attached change to 725).

(g) Move sand for CLSM to Section 728 (see attached change to 728).

(h) Move sand for mortar & grout to Section 776 (see attached change to 776).

() Deleted plaster since it is not referenced as a material in other MAG sections or
details. The term “plaster” is incorrectly used in a number of details and one section.
These will be changed to “mortar” in Case 11-01 (miscellaneous items) this year.

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

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



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

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



SECTION 701 - REVISED 8-17-11
AGGREGATE
701.1 GENERAL:

Coarse and fine ag gregates are d efined in accordance A STM D -2487. Material property requirements for specific uses are
provided in applicable MAG sections.

701.2 COARSE AGGREGATE:

Rock and gravel shall be clean, hard, sound, durable, uniform in quality, and free of any detrimental quantity of soft, friable,
thin elongated, or laminated pieces, disintegrated material, organic matter, oil, alkali, or other deleterious substance. Aggregate
sources sh all in clude, b ut n ot b e li mited to a lluvial d eposits, te rrace a ggregates, q uarry stone, o r o ther suitable sources
including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall
be made by size as noted herein.

Apparent specific gravity shall be at least 2.6550, when tested in accordance with ASTM C-127.
701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening.
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening.

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

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

701.3 FINE AGGREGATE (SAND):

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

701.4 SAMPLING-ANBFESHNG:

Samplings and-sieve-analysis-of aggregates shall be performed in accordance with ASTM D-75-and-ASTM-€136.



SECTION 701
AGGREGATE:

T01.1 GENERAL:

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

analsiﬁiﬁ\shalbe performed 1n accordance with ASTM D-75/ and—Aes

AT

—qgd=0l

701.2 ERESHEPROCKANP-6RAYEE: COARSE AGGREGATE:

»Coarse and fine aggregates are defined in accordance ASTM D-2487. Material property requirements for specific uses are

Sampling moved  provided in applicable MAG sections.

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

Aggregate sources shall include, but not be limited to alluvial deposits, terrace aggregates, quarry stone, or other suitable sources

Conree el T including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall be
-Reeleeﬂigﬁ'ﬁel shall be clean. hard. sound. durable. uniform in quality, and free of any detrimental quantity of soft. friable, thin made by size as noted herein.

elongated. or laminated pieces, disintegrated material. organic matter. o1l. alkali, or other deleterious substance.

11.2.1 Crushed Rock: Crushed rock shall consist of the product obtamed by crushing rock, stone. or gravel so that at legst->9

eight of aggregate retained on the No. 4 sieve for 3/4 inch or larger maximum sizes, and 50 percegisetained on the
izes less than 3/4 inch shall consist of particles which have at least one rougheam@ular surface produced
v with bars spaced 15 mches apart, clear opesser?” shall be crushed when producing

percent b
No. § sieve for max
by crushing. All materzal that willPressa gn
from the Contracting Agency's source.

The gradation of crushed rock shall comply with ASTM-P-T48.

701.2.2 Gravel: Matenial designated herem as gravel shall be composed entirely of particle are either fully or partially

rounded and water-weer Crushed rock obtained by crushing rock which exceeds ASTM D-448 maximmiiiTesadation sizes may

be combinedprovided it 1s uniformly distributed throughout and blended with the gravel. The quality and gradation reqiiresnents
il be as stated 1n this specification.

701.3 A&5&REFSAFF— FINE AGGREGATE (SAND):
Fine a%%re%ite (sand) ) ) o .
Samd shall be fine granular matenial 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 1t 1s intended.

Moved from 701.4.2 Apparent specific gravity shall be at least*2:65 2.50 when tested in accordance with ASTM C-127.

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

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

< 701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening.
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening.

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

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

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

) .1 Sand for Asphalt Concrete Pavement: Sand for asphalt concrete pavement shall comply with AASHTO M-29 excE
that gratheg requirements shall be deleted and have a nummum sand equivalent of not less than 50 and shall be non_pddStic when
tested in accofthagee with AASHTO T-89 and T-90.

701.3.2 Sand for Mortar
deleterious substances.

ad_Plaster: It shall be thoroughly and uniformly washed and shattbe entirely free from oil and

The average value of sand equivalent determinethag 3 successive samplessifall not be less than 70. No mdividual sample shall

have a sand equivalent less than 65.

The size and grading of sand to be used m mortar, be such as to conform with the requirements specified as

follows:

ASTM C-35

Aooregate for Portland Cement Concrete: Coarse and fine aggregate shall conform to the applicable 1&
TM C-33.

701-1

Already in Section 710

Mortar moved to Section 776

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

Moved to Section 725

Revised 2010



Case 11-29 (8/17/11 rev)
SECTION 701

Ceagse aggreg:atc grading requirements shall conform to the approprate rock size designation 1n the Grading chuclremen
Trezegate Table. Fine aggregate grading requirements shall conform to the Fine Aggregate Grading secgios

Moved to Section 725

The average value of 3 suc@essiye sand equivalent samples shall not be less than 70 when tested-nfaccordance with AASHTO

T-176. No mdividual sample shall Bavea sand equivalent less than 65.

a5 prescribed in ASTM C-131, Grading A, shall notexceed
80 revolutions.

The loss by abrasion 1n the Los Angeles abrasion machinesde
10 percent. by weight, after 100 revolutions nor 40 perce

701.3.4 Aggregate for Masonry Grg
conform to ASTM C-404.

he s1ze and grading of the fine or coars€rsgregate to be vsed 1n masonry grout shall  Moved to Section 776

ecate for Controlled Low Strength Material: Coarse aggregate shall conform to ASTM C-33 Frwdi
e size and gradation of fine aggregates (sand) shall conform to ASTM C-33.

Moved to Section 728

TIIQUARRY STONE:

701.4.1 General: Quatrystone shall be angular. sound. durable. hard. resistant to abrasion: free from lapusafions. weak cleavages.
and undesirable weathering, leavheng. exfoliation tendencies, and slaking: and of such chargcterthat it will not disintegrate from
the action of air, water. or the condifiois~a be met 1 handling and placing. StoseShall be clean and free from deleterious
impurities, including alkali. earth. clay. refuse. airdagdherent coatings, Swuifable tests and/or service records will be used to
determine the acceptability of the stone. Tests to which TegnateTial may be subjected include petrographic analysis. X-ray
diffraction, specific gravity, absorption. abrasion, rocle-dfop. soundiess_wetting and drying, and such other tests as may be
considered necessary to demonstrate to the Engmi€er that the materials are acceptable for use in the work. In connection therewith.
the Contractor shall notify the Engine®T 1n writing at least 60 days prior to use of the uitended sources of quarry stone.

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

701.4 SAMPLING:

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

701.4.2 Tesf ggriTements: Quarry stone shall meet the following requirements except as may be otherise provided on the
plans aadm the special provisions:

(A) Apparent specific gravity: 2.65 minimum. » Moved to 701.2.  Note: Value reduced to 2.50 to better match local material properties. ADOT allows a minimum bulk specific gravity of 2.35,
which is equivalent to a specific gravity of 2.45.
B) Breakdown:
Rock Usqp breakdown: 5 percent maximum
Abraston breakddwq at 1000 revolutions: 40 percent maxmmuy » This requirement is used for testing riprap. Moved to 703.
Breakdown after 10 cycless{ wetting and drying: 3 percent geimum
Solubility in water, breakdown, or sofieping: Mdne

701.4.3 Test Methods: Unless otherwise specifiedNg the special proviss6ns or indicated on the plans, test methods for quarry
stone shall be as follows:

(A) Apparent specific gravity per ASTM C-127.

(B) Abrasion characteristics to be determinegddsy either Rock Drop Test or Deg Angeles Rattler, ASTM C-131. as required on
the plans or the special provisions.

(1) Standard Rock Drog ®€st. Tests shall be made on groups of 5 accurately weighed Sisgs of rocks: No. 1, ranging from
75 to 100 Ibs.; No. 2400 to 125 Ibs.: No. 3, 125 to 150 lbs.; No. 4, 150 to 175 lbs.; No. 5, 170 225 lbs.

Each rock of the4 sizes shall be dropped 3 times on the group of the other 4. in an enclosure, from successiviNagights of 10, 15,
and 18 fegtrThe enclosure shall have a flexible medium weight galvamzed iron floor or equivalent, set on a sohiNgundation.

@fder of dropping shallbe Nos. 3, 2.4, 1. 5. All rock passing a 3 inch square mesh screen after test shall be weighed and recoribed

Revised 2010 701-2



SECTION 701

ercentage of the total initial weight of the 5 rocks.

(2) Los Asugeles abrasion machine, per ASTM C-131. Grading B.

(C) Wetting and drying T ne shall be crushed, screened. and 1000 or 1500 grams of th mch to 3/8 mch fraction taken

for the test.

room temperature, after which the sample shall be
ed to room temperature. This would complete one cycle.

The crushed and graded stone shall be submerge
drained and oven-dried at 140°F. When dry, the sample

0. 4 steve and shall be computed as follows:

The percent loss shall be determuned by screening#h€ tested sample o

t of Materials Passing No. 4 Sie
Total Weight of Sample

erated water breakdown and solubility test. Air-dry samples of representative stone weighing approxuy 711b. each

be immersed for 8 hours at 140°F _ in distilled water, local tap water. or 3.5 percent sodium chloride solution.

(D)

End of Section

T01-3

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



SECTION 725 - REVISED 7/20/11

manufacturer. The type of cementitious material, and the weight contained in each sack shall be plainly marked
thereon.

Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and
identification, and so as to be suitably protected against damage by contamination or moisture. Should any lot of

bulk cementitious material be delivered to the site show evidence of contamination, the Engineer may require that
such lot be removed from the site.

725.2.1 Supplementary Cementitious Materials (Pozzolans): Supplementary Cementitious Materials to be used
in concrete or furnished under this specification shall conform to the appropriate ASTM requirements as follows:

Fly ash or natural pozzolan ASTM C-618 and C-311
Silica Fume ASTM C-1240

Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved
fly ash or natural pozzolan. Additional pozzolanic material in excess of the minimum Table 725-1 requirements may
be incorporated into a concrete mix design to achieve enhanced performance, upon approval of the Engineer.

The Contractor shall obtain and deliver to the Engineer a certification of compliance signed by the pozzolan supplier
identifying the pozzolanic material and stating the pozzolan delivered to the batching site complies with the
appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the contract bid
price and no additional allowance will be made therefore.

Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities
for handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing
the name and brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack
plainly marked thereon.

725.3 AGGREGATES: (Note: transferred from Section 701.3.3 without change)

Coarse and fine aggregate shall conform to the applicable requirements of ASTM C-33.

Coarse ageregate grading requirements shall conform to the appropriate rock size designation in the Grading
Requirements for Coarse Aggregate Table. Fine agerepate grading requirements shall conform to the Fine
Aggregate Grading section.

The average value of 3 successive sand equivalent samples shall not be less than 70 when tested in accordance with
AASHTO T-176. No individual sample shall have a sand equivalent less than 65.

The loss by abrasion in the Los Angeles abrasion machine, determined as prescribed in ASTM C-131. Grading A,
shall not exceed 10 percent. by weight. after 100 revolutions nor 40 percent after 500 revolutions.

od = rys d <0 =h t SR =i o o = atiohthereodha ".".' ol e
to-the-requirements-preseribed-in-Seetion—+704-3-3- Prior to the delivery of the aggregates and whenever required
during concrete production, the Contractor shall make stockpiles available to the Engineer for testing. All required
samples shall be furnished at the expense of the Contractor, and the cost of sampling and testing shall be at the
expense of the Contracting Agency.

725.4 WATER:

The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C-1602, when tested
by a qualified independent testing laboratory.

725.5 ADMIXTURES AND ADDITIVES:



SECTION 728 — REVISED 7/20/11
CONTROLLED LOW STRENGTH MATERIAL
728.1 GENERAL:

Controlled Low Strength Material (CLSM) is a mixture of cementitious materials,
aggregates, admixtures\additives, and water that, as the cementitious materials hydrate,
forms a soil replacement. CLSM is a self-compacting, flowable, cementitious material
primarily used as a backfill, structural fill, or a replacement for compacted fill or
unsuitable native material. Placement and usage of each type of CLSM is described in
Section 604,

728.2 MATERIALS: (Note: transferred from Section 701.3.5 without change)

Cementitious materials shall conform to Section 725.2.
Coarse aggregate shall conform to ASTM C-33 qradind size No. 57. The size and

gradation of fine aggregates (sand) shall conform to ASTM C-33.
Water shall conform to Section 725 .4.

728.3 PROPORTIONING OF MIXTURES AND PRODUCTION TOLERANCES:

Proportioning of the mixture shall comply with Section 725.6 and Table 728-1. The
CLSM shall have consistency, workability, plasticity, and flow characteristics such that
the material when placed is self-compacting. A minimum of 40% coarse aggregate shall
be used. A mix design shall be submitted for the Engineer's approval prior to the
excavation for which the material is intended for use. Sampling shall be in accordance
with ASTM D-5971. The flow consistency shall be tested in accordance with ASTM
D-6103.  Unit weight (when applicable) shall be obtained by ASTM D-6023.
Compressive strength shall be tested in accordance with ASTM D-4832.

TABLE 728-1

CONTROLLED LOW STRENGTH
MATERIAL REQUIREMENTS

Portland Cement
Content, Flow,
Sack/cu yd inches
1/2 Sack 9+2
1 Sack 9+2
1 1/2 Sack 912

Note for Table 728-1:

1) CLSM mixes meeting the table requirements will not generally be placeable by
means of a concrete pump or may not provide the needed workability for certain
conditions. When pumpable mixes or increased workability are required, the
addition of fly ash or a natural pozzolan in excess of the required Portland



SECTION 776 — REVISED 7/20/11

TABLE 776-4
GROUT FOR REINFORCED MASONRY PROPORTIONS BY VOLUME FOR FIELD BATCHING
Fine Coarse
Type I;:;:Z:? Aggregate Aggregate
(ASTM C-404) (ASTM C-404)
Fine Grout 1 21/4t03 0
Coarse Grout 1 21/2 1to2

776.2 PORTLAND CEMENT:

The cement used shall conform with Section 725. For volumetric proportioning an unopened sack of cement
weighing 94 pounds shall be considered as having a 1 cubic foot volume.

In proportioning the cement, it shall be measured loose, without shaking or compacting, in measuring devices of
known capacity.

776.3 AGGREGATE: (Note: Transferred from Sections 701.3.2 and 701.3.4 with modifications)
The All aggregate used-shall-conform-with-Seetion-704— shall be approved by the Engineer prior to being utilized

on the job. Any-change-ofcourse-willrequire-additio

Fine aggregate (sand) to be used in mortar shall be thoroughly and uniformly washed and shall be entirely free from

oil and deleterious substances. The size and erading of fine aggrecate shall conform to the applicable requirements
of ASTM C-144.

Fine or coarse aggregate to be used in masonry grout shall be thoroughly and uniformly washed and shall be entirely
free from oil and deleterious substances. The size and grading of fine or coarse ageregate shall conform to the
applicable requirements of ASTM C-404.

The average value of sand equivalent determined on 3 successive samples shall not be less than 70. No individual
sample shall have a sand equivalent less than 65.

In proportioning the aggregate, it shall be measured damp, loose without shaking or compacting, in measuring
devices.of known capacity.

776.4 MASONRY CEMENT:

Masonry cement used shall conform to ASTM C-91 with the exception that the average compressive strength shall
not be less than 2500 psi at 28 days.

776.5 HYDRATED LIME:

Hydrated lime used shall conform to ASTM C-207, Type S.
776.6 WATER:

The water used shall conform to section 725.

776.7 ADMIXTURES:

Admixtures, unless prescribed in the special provisions, will not be used without prior approval of the Engineer.



SECTION 2046
STRUCTURE EXCAVATION AND BACKFILL
106.1 DESCRIPTION:

Structure excavation shall consist of the removal of material for the construction of foundations for bridges. manholes. retaining
walls, box culverts. head walls for culverts, and other structures, and other excavation designated on the plans or in these
specifications or 1n the special provisions as structure excavation.

Structure backfill shall consist of furnishing matenial. if necessary, and placing and compacting backfill material around structures
to the lines designated on the plans or specified or directed by the Engineer.

Structure excavation and structure backfill shall include the furmishing of all materials and equipment and the providing of other
facilities which may be necessary to perform the excavations and place and compact the backfill. and the subsequent removal of
these facilities, except where they are required or permitted by the plans. special provisions or Engineer to remain in place.

2060.2 FOUNDATION MATERIAL TREATMENT:

When footing concrete or masonry is to rest upon rock. the rock shall be fully uncovered and the surface thereof shall be removed
to a depth sufficient to expose sound rock. The rock shall be roughly leveled off or cut to approximate horizontal and vertical
steps, and shall be roughened. Seams 1n the rock shall be grouted under pressure or treated as the Engineer may direct and the cost
thereof will be paid for as extra work.

When no piles are used and footing concrete or masonry is to rest on an excavated surface other than rock, care shall be taken not
to disturb the bottom of the excavation and final removal of the foundation material to grade shall not be made until just before
the concrete or masonry is placed. Excavation below grade shall be replaced with the same class of concrete specified for the
structure or with 1 %4 sack controlled low strength material as specified in Section 728 When the replacement matenial 1s structural
concrete, the material shall be placed at the same time as the structure material. Placement of controlled low strength material shall
be per Section 604 which will require a time lag between placement of the material and the structural concrete. The placement
of the additional material shall be at no cost to the Agency except when over-excavation 1s directed by the Engineer.

The excavation for structures shall be completed to the bottom of the footmgs before any piles are draven therein. and excess
material remaining in the excavation after pile driving shall be removed to the elevation of the hottom of the footings.

When piles are used and ground displacement results from pile driving operations, the Contractor shall at hus expense excavate
or backfill the footing area to the grade of the bottom of the footing as shown on the plans with structure backfill material

200.3 INSPECTION:

When any structure excavation 1s completed. the Contractor shall notify the Engineer who will make an mspection of the
excavation. No concrete or masonry shall be placed until the excavation has been approved by the Engineer.

206.4 STRUCTURE BACKFILL:

206.4.1 Preparation for Structure Backfill: Prior to the placement of structure backfill. the Contractor shall remove all loose.
unstable materials from the sides of the structure excavation that may constitute a safety concern or impact proposed backfill
operations. The Contractor shall then compact the bottom of the remaining open structure excavation to a uniform density of not
less than 95 percent maximum dry density. With the approval of the compaction of the bottom of the open structure excavation
by the Engineer, the Contractor may start the placement of the Structure Backfill.

206.4.2 Structure Backfill for Earth Retaining Structures: StructureBackfill to be placed against concrete structures designed

to retain earth loads. such as bridge abutment backwalls and wingwalls. box culvert outside walls and wingwalls, and retaining
walls:

(A) Shall conform to the material regtremrenteef-Seettomr—76+—=2—EmshredFeel. and the gradation requirements for Select
Material. Type A or B in Table 702-1 unless otherwise approved by the Engineer.

(B) Shall not be placed until the concrete has reached its full design strength.

(C) Shall be placed in layers not more than 8 inches in depth before compaction. when compacted by pneumatic or mechanical
tamping devices.

206-1 Eevised 2008



SECTION 220 — REVISION 8-3-11
RIPRAP CONSTRUCTION
220.1 DESCRIPTION:
Riprap construction shall consist of furnishing and placing stone, with or without grout, and
underlain with filter material of granular filter blankets or erosion control geosynthetic fabric. The
depth and type of riprap shall be as shown on the plans or in the special provisions.
220.2 MATERIALS

Riprap shall conform to the requirements of Section 703.

Erosion control geosynthetic fabric shall conform to the requirements of Table 796-3 in Section
796.

Waste or sacked concrete shall not be permitted for use as riprap.

The Contractor, at no additional cost, shall provide mechanical equipment, a sorting site, and
labor needed to assist in checking riprap gradation.

Granular filter blankets shall consist of processed natural material conforming to the
requirements of Section 70123, with the gradation and thicknesses as specified on the plans or
in the special provisions.

220.3 PREPARATION.OF GROUND SURFACES

The bed for placement of riprap shall be shaped and trimmed to provide even surfaces.

220.4 PLACEMENT OF EROSION CONTROL GEOSYNTHETIC FABRIC:

Fabric shall be placed at the locations shown on the project plans. The Contractor shall provide
a surface free of obstructions, depressions, debris, and soft yielding surfaces prior to the
placement of fabric. The fabric shall be loosely laid (not in a stretched condition), aligned and
placed with no fold over wrinkles.

The fabric shall be placed to provide a minimum 24-inch of overlap for each joint. On horizontal
joints, the uphill fabric shall overlap the downhill fabric. On vertical joints, the upstream fabric

shall overlap the downstream fabric.

Bedding material shall be placed uniformly on the fabric to the depth specified on the plans and
shall be free of mounds, dips, and windrows. Bedding material shall not be compacted.

220.5 RIPRAP PLACEMENT:

220-1



SECTION 220 — REVISION 8-3-11

Riprap shall be carefully placed on filter material consisting of a granular filter blanket or the
bedding material on erosion control geosynthetic fabric. Placement shall not damage the
underlying filter blanket or geosynthetic fabric. If the Engineer determines that the placement of
stone has damaged or displaced the filter material to the extent that it cannot function as
intended, the Contractor, at his expense, shall remove the placed riprap stone and properly
correct the damage to, and/or the displacement of, the filter material. Such correction may
include the removal of the filter material, re-grading the affected area, and subsequent
replacement of the filter material and riprap stone as required by the Engineer.

Riprap shall be placed in a manner which will produce a dense; reasonably well-graded mass
without segregation and with a minimum amount of voids. The larger stone shall be evenly
distributed through the riprap mass. The individual placement of larger riprap stones may be
required to obtain a uniform distribution of stone size. The riprap placement shall be
supplemented by such hand methods as are required to obtain a uniform finished surface.
Allowable tolerance from the slope lines and grades shown for the finished riprap surfaces shall
not exceed a distance equal to 1/3 of the nominal Ds, size above or below the design surfaces.
The final surface elevations shall be lower than any adjacentapron or pipe invert elevations and
shall not obstruct the operation of adjacent structures. The flow line within riprap shall provide
positive drainage with minimal ponding: Individual stones shall depress below the finished
grades no lower than a distance equal to 1/2 of the nominal Dsg size. Special care shall be
exercised in placing riprap within 3 feet of structures to avoid damage to such structures.

220.6 GROUTED RIPRAP:

Place riprap as specified in Section 220.5, excluding the use of filter material-then-greutand
secure in place with portland cement mertar grout meeting the requirements of Table 220-1.
Place grout to the depth as shown on the plan but in no case less than 70 percent of the depth
of riprap. Consolidate grout into place with suitable spades, trowels or other approved means to
provide a dense stone and mortar layer with all voids and interstices filled. After grout has been
placed, the rocks shall be thoroughly brushed so that their top surfaces are exposed. If required,
use water pressure to clean stone faces after the mortar has achieved sufficient strength. The
outerrocks shall project 1/3 to 1/4 their diameter above the grouted surface.

Table220-1 Grout for RipRap

Minimum
Cementitious Maximum Air
Material (IbS) W/CM Ratio Slump (in) Content (%)
850 0.60 9+/-2 0%-8%

e—The portland
eemenfe cementltlous materlals shall meet the requwements Iee—'l’—ype—u—as—speemed—m of Section

725.2. Up to 25 percent by weight of the Table 220-1 minimum cementitious materials
requirements may be an approved fly ash or natural pozzolan. The aggregates shall meet the
applicable requirements of ASTM C-33, #8 (3/8") coarse aggreqgate grading and fine aggregate

220-2




SECTION 220 — REVISION 8-3-11

(sand) grading. All Ready Mixed Grout volume calculations shall be based on "absolute volume"
with the total volume per cubic yard equal to 27 cubic feet. Coarse aggregate volume shall be a

maX|mum of 35% of the total aggregates volume —shall—be—Z—p&rts—sandﬁnd—l—paFPgmvel

selshall be-as-specified
m%eeﬂen—?@% AII mixing shaII be in accordance Wlth the appllcable requirements of Section

7125.7.

The amount of water-slump shall be the minimum amount needed saeh-as to permit gravity flow

into the interstices with limited spading and brooming. The consistency of the grout shall be as
approved by the Engineer.

220.7 MEASUREMENT:

The completed, in place riprap construction within the limits of the dimensions shown on the
plans shall be measured. Measurement will be in cubic yards rounded to the nearest cubic
yard.

No separate measurement will be made for erosion control geosynthetic fabric, bedding
material, or grout.

220.8 PAYMENT:

Payment for riprap will be made for the accepted.complete in-place riprap construction at the
contract unit price. Riprap construction shall include excavation, ground surface preparation,
erosion-control geosynthetic fabric (if used for the project), bedding material, riprap stone, grout
(if used for the project) and backfilling.

Payment for riprap shall be full compensation for furnishing all material, labor and equipment for
riprap construction.

220-3



SECTION 325
ASPHALT-RUBBER CONCRETE OVERLAY, GAP GRADED
325.1 DESCRIPTION:
Asphalt-rubber concrete consists of supplying. placing and compaction of plant mixed gap graded asphalt-rubber concrete over
asphalt surfaces. The thickness of the finished asphalt-rubber concrete overlay shall be within the range of one to two inches as
shown on the plans or as specified in the special provisions.

325.2 MATERIALS:

Asphalt-rubber concrete shall consist of a mixture of aggregate and asphalt-rubber binder. Tack coat. asphalt-rubber concrete
mix and transportation thereof shall be as specified in Sections 710 and 321. except as modified below:

325.2.1 AGGREGATE:

The aggregate shall meet the following gradation:

Sieve Size Percent Passing

Y inch 100

3/8 inch 78-92

#4 28-42

#3 15-25

#30 5-15
#200 3-7

*Type II portland cement 1.5%

Or
*Hydrated Lime 1.0%

*By total weight of the mineral aggregate.

e shall conform to the requirements of Sections 701 and 710 for asphalt concrete. exc

Sand Equivalent

Crushed Aggregate retai
on #8 sjew gast one crushed
ce. produced by crushing)

Characteristics Test Method Requirements
Fractured Faces, % (Plus No. 8) ARIZ 212 85, 1 or more
Uncompacted Voids, % ARIZ 247 45.0 (High Traffic
Volume)
42.0 (Low Traffic Volume)
Sand Equivalent (Minus No. 4) 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.
Combined Bulk Specific Gravity Al MS-2 2.35-2.85
Combined Water Absorption, % Al MS-2 0-2.5

Changes per Case 11-22

Revised 2010 3251



SECTION 333
FOG SEAL COATS
333.1 DESCRIPTION:

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified asphalt and a sand blotter when
necessary.

333.2 TIME OF APPLICATION AND WEATHER CONDITIONS:
Fog seal coats on new pavements shall be applied within 24 hours. This time restriction may be extended by the Engineer.

Emulsified asphalt shall not be applied when the surface is wet or when there is a threat of rain. The ambient temperature shall
be at least 50 degrees F. and rising and the application shall cease when the temperature is 55 degrees F. and falling.

333.3 MATERIALS:

333.3.1 Emulsified Asphalt: Unless otherwise specified in the special provisions, emulsified asphalt may be a grade SS-1h.
CSS-1h. or CQSH. as specified in Section 713. The emulsified asphalt shall be diluted in proportions of 50% water and 50%
emulsified asphalt.

701.3
333.3.2 Sand Blotter: The sand shall be as specified in Section #84-and shall be graded in accordance with Table 333-1.

TABLE 333-1
SAND BLOTTER GRADATION
Percentage Passing
Sieve Size (by weight)
3/8 inch 100%
No. 4 90-100%
No. 200 0-12%

333.4 TESTS, TEST REPORTS AND CERTIFICATIONS:

Asphalt emulsion shall meet requirements of Section 713.

Test reports and certifications shall be as specified in Section 711.

333.5 PREPARATION OF SURFACES:

Immediately before applying the emulsion. the area to be surfaced shall be cleaned of dirt and loose material by means of power
brooms. or pick-up brooms supplemented by hand brooms if necessary. The fog seal shall not be applied until an inspection of
the surfaces has been made by the Engineer and he has determined that the surfaces are suitable.

333.6 APPLICATION OF ASPHALT EMULSION:

The diluted material shall be well mixed before application. It shall be applied by a distributor truck equipped with fog nozzles

at the approximate rate of 0.10 gallon per square yard. The exact rate shall be as directed by the Engineer. The distributor truck
shall be as specified in Section 330.



SECTION 603

For large-diameter pipe installations where the backfill material is other than coarse aggregate. consolidation shall be by
mechanical means. Water consolidation may be used as a compaction method for the backfill material only when prior written
approval to do so is provided by the Engineer. tested in accordance with ARIZ 212

701.2

603.4.6 Specifications for Material: Coarse aggregate shall consist of crushed rock as defined in SectionZ64 with 100 percent
of the specified size of aggregate having one fractured face. and having the gradation complying with ASTM D-448, Table 1. Size
Numbers 6. 67. 68. 7. 78. or 8 as recommended by the Engineer. The gradation size number to be furnished shall be shown on
the plans or in the project specifications.

603.4.7 Rights-of-Way Belonging to Others: Rights-of-way belonging to others shall comply with Subsection 601.4.7.
603.4.8 Test Holes: Test holes shall comply with Subsection 601.4.8.

603.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electric, Qil and Gas Lines: Foundation and
bedding for electronic. telephonic. telegraphic. electric. oil and gas lines shall comply with Subsection 601.4.9.

603.5 PREPARING AND INSTALLING HDPE PIPE:

603.5.1 Storage and Handling: Pipe shall be stored and handled in such a way to minimize out-of-roundness. Pipe shall be
stored in shaded areas to minimize adverse effects of thermal. and ultraviolet exposure.

Pipe that is out-of-round in excess of 3% of the nominal pipe diameter as specified in Section 738. shall not be installed and shall
be removed if installed.

603.5.2 Strutting: Strutting of Profile HDPE pipe per Section 738 will be required when the diameter is 42 inches or larger. For
Profile HDPE pipe with diameters smaller than 42 inches. strutting may be required at the discretion of the Engineer. Strutting
of Corrugated HDPE pipe per Section 738 is not required.

Strutting consists of placing wood struts. whose length is typically 3% longer than the nominal pipe diameter. inside the pipe. A
minimum of three (3) sets of struts are placed in each pipe length. oriented vertically. spaced equally throughout the length of pipe
and set so as not to interfere with the jointing of the pipe. The struts shall be kept in place until the bedding material is placed and
compacted around the pipe. The struts must be removed before any backfill or bedding is placed above the pipe. The procedure
of strutting the pipe shall not damage the pipe in any way. If the pipe is out of round. the struts will be placed in the long direction
of the out-of-round. If the strut cannot be held in place by the pipe. the pipe will be removed from the job site per Subsection
738.9.

603.5.3 Orienting: Ifthe pipe is out-of-round. the pipe should be oriented so that the long axis is placed vertically when installed
in the trench. When struts are used. the struts shall be oriented vertically when pipe is installed in the trench.

603.5.4 Installing Pipe: HDPE pipe and fittings shall be installed in accordance with ASTM D-2321 or manufacturer’s
recommendation. HDPE pipe shall be handled so as not to damage the pipe. Hoisting shall be accomplished with cloth belt slings
or ropes. The pipe shall be protected by wood blocking when jointing is accomplished by pipe jacking. back hoe bucket. come-
along. or cable pipe puller.

603.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

Pavement replacement and surface restoration shall comply with Subsection 601.5.

603.7 PAYMENT:

No pay item will be included in the proposal. nor direct payment made for trench excavation. backfilling. compaction. or

placement of temporary pavement. The cost of these features of work shall be included in the unit price per bid per linear foot
for furnishing and laying pipe.

End of Section
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SECTION 604

604.4 PROTECTION:

When CLSM is placed within the traveled way or otherwise to be coverad by paving or embankment materials. the material shall
achieve a penetration resistance of 3 inches (indentation diameter) or less with 5 drops at a drop distance of 5 inches prior to
covering and opening to traffic or the installation of the surface be delayed for 12 hours. which ever occurs first. Penetration
resistance shall be as measured by ASTM Test Method D-6024. **Standard Test Method for Ball Drop on Controlled Low Strength
Material to Determine Suitability for Load Application.”

When CLSM is placed m foundation excavations. the material shall be protected from foundation loading and placement of
foundation concrete prior to having reached initial set per ASTM C-403, or allowed to set in place for 24 hours. whichever occurs
first.

Where the Engineer has identified soils as being moisture sensitive, a drainage notch or drain wick shall be placed longitudinally
along the centerline of the trench or CLSM placement. The notch or wick shall be constructed within the first hour following
placement. Drainage water shall be collected and removed at the end of notch or wick.

604.5 ACCEPTANCE:
CLSM shall be considered deficient and may be rejected at the discretion of the Engineer if;

(A) The CLSM is outside of the limits specified in Table 728-1 and/or

728.2
(B) The aggregate gradation is outside the limits specified in Section 74+=-5

Rejected material not placed shall be immediately removed from the job site. Rejected material placed shall be removed and
replaced with acceptable material. Removing and disposing of the rejected material shall be at no additional cost to the
Contracting Agency.

604.6 PAYMENT:

No pay item will be included in the proposal nor direct payment made for CLSM. The cost for placing the material shall be
included in the unit price bid for the specific work function (laying pipe. placing structure foundation. construction retaining
wall. etc.).

End of Section

Revised 2000 604-2



SECTION 605

SUBDRAINAGE
605.1 DESCRIPTION:

The subdrainage system shall be constructed in accordance with the notes and details shown on the plans and the applicable
provisions of these specifications except as modified in the special provisions.

605.2 CONCRETE:

All concrete placed in drainage structures. subdrain outlets. pipe collars. and similar features of the subdrainage system shall
conform to the applicable provisions of Section 725.

605.3 SUBDRAINAGE PIPE:

Subdrainage pipe. both perforated and non-perforated. shall be either bell and spigot concrete. bell and spigot vitrified clay.
corrugated metal pipe. or asbestos-cement pipe as shown on the plans or specified in the special provisions. However, if the
particular kind of pipe is not shown on the plans nor specified in the special provisions. subdrainage pipe shall be concrete pipe
of at least standard strength quality and shall conforin to the requirements of Section 736. Vitrified clay pipe shall conform to the
requirements of Section 743. Asbestos-cement pipe shall conform to the requirements of Section 737. Corrugated metal pipe shall
conform to the requirements of Section 760.

605.3.1 Pipe Joints: Unless the pipe joints are of a self-aligning type. have the bottom half of the bell joint filled with mortar
to securely hold the pipe in alignment and to bring the inner surface of abutting pipes flush and even. Where a tight joint for non-
perforated pipe is required. the bell joint shall be completely filled with mortar.

Asbestos-cement pipe joints shall be made with couplings in accordance with the recommendations of the pipe manufacturer.

605.4 SUBDRAINAGE MANHOLES:

Subdrainage manholes. including inlets. outlets, flap gates. gate boxes. and drop steps. shall comply with the requirements of the
plans and the special provisions.

605.5 FILTER MATERIALS:

The filter materials shall be placed within the limits shown on the plans. The compositions of the filter materials shall each
conform to one of the grading requirements in Table 605-1: the particular requirement to be used will be specified in the special
provision.

725.3
The materials used shall conform to requirements for concrete aggregates in Section #84: however. the requirements for grading,
and reactivity. as stated therein. shall not apply. The minimum bulk specific gravity shall be 2.50. by ASTM C-127.

TABLE 605-1
FILTER MATERTAL GRADING - % PASSING
Screen TYPE
Siev(:'rSize F1 F2 F3
3/4” 100 100
3/8" 100 80 - 100 70 -100
No. 4 90 - 100 60 - 85 45-175
No. 8 75-90 45-70 30-60
No. 16 55-80 30-55 20-45
No. 30 30-60 15-40 10-30
No. 50 10-40 5-20 0-15
No. 100 0-15 0-10 0-5
No. 200 0-5 0-5

605-1



SECTION 620
CAST-IN-PLACE CONCRETE PIPE
620.1 GENERAL:

This specification covers cast-in-place non-reinforced concrete pipe intended for use as storm sewers or irrigation lines. The
abbreviated title is CIPP. CIPP is conduit made of portland cement concrete cast monolithically in a properly prepared trench.
using equipment specifically designed for this purpose. The type of equipment to be used by the Contractor must be approved by
the Engineer and the Contractor may be required to furnish evidence of the successful use of this equipment on prior work. CIPP
will be placed only:

(A) By experienced operators. The Engineer will be the sole judge as to experience level.

(B) In the presence of the Engineer.

(C) In ground capable of standing unsupported from the bottom of the trench to the top of the pipe without sloughing.
(D) In fill when it can be demonstrated to the satisfaction of the Engineer that the fill will adequately support the pipe.
620.2 MATERIALS:

620.2.1 Cement shall be ASTM C-150. Type II. low alkali as per Section 725.

725.3
620.2.2 Sand aggregate used for concrete and mortar shall conform to Section 784, Maximum size of the aggregate shall not be
greater than /& of the minimum wall thickness up to and including a wall thickness of 4 ¥: inches. The maximum aggregate size
1s 1 ¥ inches.

620.2.3 Water used for concrete and for curing the pipe shall be as per Section 725.

620.2.4 Concrete shall be Class A in accordance with Section 725. Slump shall be the minimum required for satisfactory
placement of the concrete by the equipment used by the Contractor. The slump shall not exceed 3 inches.

620.2.5 Bonding mortar shall consist of two (2) or more parts of cement to three (3) parts of sand by volume.
620.3 CONSTRUCTION METHODS:

620.3.1 Excavation: The trench will be neatly excavated with vertical sides and semi-circular bottom. The trench shall be shaped
to form the bottom outside of the pipe on the alignment and to the grades specified in the plans. Departure from and return to
established grade shall not exceed 1 inch per 10 linear feet with a maximum allowable departure of 1 %2 inches. Departure from
and return to specified alignment shall not exceed 2 inches per 10 linear feet with a maximum allowable alignment departure of
4 inches. The bottom of the trench. hereinafter known as the trench form. will be shaped to provide full. firm. and uniform support
by undisturbed earth or compacted fill for at least the bottom 210 degrees of the pipe. Density of the fill shall be at least five
percent (5%) greater than the natural inplace soil. but in no case less than 85 percent (85%) when tested in accordance with
AASHTO T-99. Method A and T-191 or ASTM D-2922 and D-3017.

When it is necessary to install the pipe in rocky areas. the rock will be removed and replaced with suitable fill material compacted
to proper density. The rock will be over-excavated to leave a 6 inches minimum compacted soil cushion between the rock and
the pipe. For construction accuracy. areas left void by rock removal will be completely filled with compacted material. then
trenched for the pipe as though natural ground. If the rock below the pipe subgrade is fractured or fragmented or if it consists of
large cobblestones or boulders. the replacement fill material will be carefully selected to insure that it is of such gradation that
it will not be removed downward by fluctuation of the water table. In no case will expansive soils be used for fill. A similar
procedure of over-excavation. backfill. compaction. and retrenching will be used where sloughing sand or where soft or spongy
soil conditions are encountered. When expansive clays are encountered. they will be thoroughly moistened by ponding. to
completely expand the soil. and the moisture maintained until the concrete is placed.

Where the pipe is to be constructed through fill materials. such fill shall have stability in the zone of the trench form equal to firm
undisturbed earth. in the area adjacent to the fill.

620-1



SECTION 714
MICROSURFACING MATERIALS
714.1 GENERAL:

Microsurfacing materials shall consist of a properly proportioned mixture of cationic polymer modified asphalt emulsion. mineral
aggregates, mineral filler. water, and other additives.

714.2 AGGREGATE:

714.2.1 Mineral Filler: Mineral filler. as required by the mix design. shall be any recognized brand of non-air-entrained Type
/Tl normal Portland cement that is free of lumps and clods. with a mininuum of 85% passing the #200 sieve. added by weight of
aggregate as specified by the mix design.

Coarse and fine aggregates or ap
714.2.2 Mineral Aggregate: Manerataseresateshaticonsiste —retSreetrorr—oH-
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be 100% crushed with no rounded particles. Nonatural sand will be allowed. The mineral aggregate shall conform to Table 715-1
for gradation only. Application rates shall be 18-24 pounds of aggregate/square vard for Type IL. and 24-35 pounds/square yard
for Type II1.

proved mineral filler shall be per Section 701.

r=g=e lm o aTot =1

The mineral aggregate and mineral filler shall have a sand equivalency value not less than 50 (ASTM D 2419) and be non-plastic.

If more than one kind of aggregate is used. the correct amount of each kind of aggregate needed to produce the required gradation
shall be proportioned separately in a manner that will result in a uniform and homogeneous blend. The final blended aggregate
shall meet the above requirements for grading. sand equivalency. and plasticity.

714.3 BITUMINOUS MATERIAL:

The Polymerized Emulsion is a slow-setting. cationic type emulsion for mixing applications and seal coats. A mininmum of 4%
saturated polymer shall be high sheared into the asphalt prior to the emulsification process. The Agency may choose to sample
the polymerized asphalt for testing. The amount of polymer will be based on weight of polymer and asphalt (total weight) and
be certified by the supplier. The polymerized emulsion will meet the following specifications listed in Table 714-1.



SECTION 715
SLURRY SEAL MATERIALS
715.1 GENERAL:
Shury seal shall consist of a properly proportioned mixture of emulsified asphalt. mineral aggregate. mineral fillers. and water.

All material source must be approved prior to their use. The Contractor will submit material samples at least seven days prior to
start of construction. 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. portland 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 mininmum
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.

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

715.2.2 Mineral Aggregate:

. #wed, The mineral filler will be considered as part of the blended
aggregate. The material shall be non-plastic (ASTM D-4318) with a sand equivalent (ASTM D-2419) of at least 50. The abrasion
loss (ASTM C-131) shall not exceed 35 percent. Ninety percent of the aggregate retained on the No. 50 sieve shall have at least
one fractured face. The gradation of material aggregate shall conform to Table 715-1.

715.3 BITUMINOUS MATERIAL:

The emulsified asphalt used for seal coating shall be quick setting or slow setting as per Section 713.

The quick setting emulsified asphalt shall be of the anionic or cationic quick set type such as QSH or CQSH that will react to
chemically active mineral fillers such as portland 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 mix design and field
performance.

Quick Set Emulsion Mix Properties

Shurry Seal Mixing. 70-85 degree F.. Sec. 120 See. 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

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

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.

715.5 TEST CERTIFICATES & REPORTS:

Test certificates and reports for the bituminous material shall be furnished in accordance with Section 711.
715.6 CONVERSION OF QUANTITIES:

Volumetric conversions shall be accomplished in accordance with Section 713.

715-1 Revised 1999



SECTION 716
COVER MATERIAL
716.1 GENERAL:

Cover material “chips” shall consist of precoated or uncoated aggregate spread in conjunction with a bituminous or asphalt-rubber
seal coat.

716.2 STONE CHIPS:
. coarse aggregate : ‘
716.2.1 General: The stone chips shall be-esashed-roeleas per Section 701 except as modified below.

716.2.2 Tests: The chips' weight loss shall not exceed 40 percent of 500 revolutions where tested in accordance with ASTM
C-131.

The chips shall not show a loss in excess of 12 percent when tested in accordance with AASHTO T-104 (Sodium Sulfate
Soundness)

A minimum of 75 percent of the material. by weight. retained on the No. 8 sieve. shall have at least one fractured face produced
by the crushing operation. when tested in accordance with ARIZ 212.

716.2.3 Gradation: When tested in accordance with ASTM C-136 and C-117. 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
¥ inch 100
3/8 inch 7/100
1/4 mnch 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
Y2 inch 97/100
3/8 inch 70/100
1/4 inch 0-10
#8 0-5
#200 0-2

716-1



SECTION 736
NON-REINFORCED CONCRETE PIPE
736.1 GENERAL.:

The size and classes of the non-reinforced concrete pipe to be furnished shall be as shown on the plans. or as specified under the
item of work for the project of which the concrete pipe is a part.

Strength classes of non-reinforced concrete shall be as identified in ASTM C-14. Class 1 non-reinforced concrete pipe. Class 2
non-reinforced concrete pipe. or Class 3 non-reinforced concrete pipe.

Unless otherwise specified. Class 3 non-reinforced concrete pipe will be used.
736.2 MATERIALS:
Materials used in manufacturing the pipe shall be as specified in ASTM C-14. with the following exception:

Cement shall conform to ASTM C-150, Type II. low alkali. Samples and testing shall conform to the methods designated therein.
The pipe manufacturer shall supply a cement null certificate. in triplicate. for each load of cement delivered. showing the
specification. type. chemical analysis. and quantity. On stockpiled pipe in lieu of the above. the manufacturer shall certify that
the type of cement used meets this specification. Satisfactory facilities shall be provided for identifying. inspecting. and sampling
cement at the mill. the warehouse. and the site of the work. The Contracting Agency shall have the right to inspect the cement and
obtain samples for testing at any of these points. The cement shall be stored in a weathertight. dry. well ventilated structure
approved by the Engineer. Cement salvaged by cleaning cement sacks. mechanically or otherwise. shall not be used in the work.
Cement confaining lumps will be rejected and shall immediately be removed from the site of the work. If the temperature of the
cement exceeds 150°F., it shall be stored until cooled to that temperature.

736.3 PIPE JOINTS:

The joints may be tongue and groove mortared joints. or similar to R-4 or modified R-4 Bureau of Reclamation Through-Bell type
joints using O-ring rubber gaskets. With rubber gasket joints. inside mortaring and outside grouting is not required. Tongue and
groove joints shall be mortared inside and grouted outside. Grouting of outside joints shall be by the diapering method.

736.3.1 Cement Mortar Joints:

(A) The mortar or grout shall consist of 1 part portland cement and 2 parts sand. by volume. The quantity of water in the mixture
shall be sufficient to produce a soft workable mortar. but shall in no case exceed a water-cement weight ratio of 0.53. Where
outside joints are made by the diaper method. the grout shall be composed of 1 part cement to 3 parts sand. and shall be mixed
to the consistency of thick cream. The sand shall conform to Section Z01. and the cement shall conform to Section 725.

776.3
(B) The pipe ends shall be thoroughly cleaned and wetted with water before the mortar or grout is placed. No backfilling around
the joints shall be done until the joints have been fully inspected and approved.

(C) Mortar joints shall be cured by keeping them wet for 3 days or by using a curing compound.

736.3.2 Rubber Gasket Joints: Rubber gaskets shall comply with Section 765.

736.4 CURVES, BENDS AND CLOSURES:

Horizontal and vertical long-radius curves shall be formed by slight deflection at the joints. provided that the maximum joint
opening caused by such deflection shall not exceed 3/4 inch. Short radius curves shall be formed by straight pipe in which the

joints are beveled. The bevel of the pipe shall not exceed 5 degrees. and the total angular deflection for beveled pipe shall not
exceed 10 degrees at any joint.

736-1



P.O. Box 52025
Phoenix, AZ 85072-2025

(602) 236-5900
Case 11-30

DATE: August 17, 2011

TO: MAG Specifications and Details Committee Members

FROM: Peter Kandaris, SRP Representative

RE: Revisions to Section 702 — Base Materials

Purpose: Update standard identified by Outside ROW WG

Revisions: The purpose of the changes is to simplify base material requirements with

physical properties shown in a single table. Delete information that is redundant
to Section 701 (re-defining general aggregate requirements) and remove
language that is vague and cannot be enforced through objective tests.

Major changes are summarized below:

(a) Delete references to specific aggregate materials such as decomposed granite, slag,
etc., as these should be covered by Section 701 requirements.

(b) Add functional descriptions for ABC and Select Material.

(c) Consolidate all material requirements into Table 702-1. This includes PI, fractured
face and LA abrasion testing.

(d) Fractured face for ABC was changed from 50% to 30% to match ADOT
requirements.

(e) Change from 1-1/4" sieve to 1" sieve in Table 702-1 as plants do not have the
capability to separate at 1-1/4”. Modify the gradation requirement for the 1” sieve to
meet the same gradation as before.

() Include a referee test for aggregates that exceed a Pl of 5. A white paper was
prepared by the Materials Working Group to give the rational for using an R-value of
70 if the Pl is too high (to be provided to the committee at the next meeting).



SECTION 702 - REVISED 8/7/11

BASE MATERIALS
702.1 GENERAL:

Base materials shall be as defined in Section 701, consisting of appropriately sized coarse and fine aggregates, other
inert materials, and/or aggregates that have been treated for plasticity index mitigation, as approved by the Engineer.

When base material without further qualification is specified, the Contractor shall supply Aggregate Base Course as
defined in Table 702-1. When a particular classification of base material is specified, the Contractor may substitute
any higher classification of base material for the specified classification.

The Contractor shall netify-provide the Engineer, in writing, material information and the source location at least 10
days prior to use of the material unless the material is currently acceptabled for use, as determined by the Engineer.

702.1.1 Aggregate Base Course shall be used primarily in roadway ap plications 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 PHYSICAL PROPERTIES:

702.2.1 Base material shall meet the physical properties listed in Table 702-1.

Table 702-12

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
I 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, One Face
Test Method ARIZ 212, OneFaeePercent by Weight of the Material Retained on a #4 Sieve

Minimum required value | 30 | 30 | 30

Resistance to Degradation and Abrasion by the Los Angeles Abrasion Machine
Test Method AASHTO T-96, Percent Loss by Weight

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 702-1 properties may be approved at the Engineer’s discretion if the
R-Value is at least 70 when determined by test method AASHTO T-190.

End of Section




Case 11-30 (8/17/11 rev)

SECTION 702
BASE MATERIALS
702.1 GENERAL:
D ) : - Base materials shall be as defined in Section 701, consisting of appropriately sized coarse and fine aggregates, other inert
Matesialoforuce-ac-agaregate-baceshall be-clascified-in-the-orderoipreforencenciollows: — materials, and/or aggregates that have been treated for plasticity index mitigation, as approved by the Engineer.
A—Crushed Aggregate
B—Precesvad Mameal Mlaterial— Delete. Materials to be used for aggregates are classified in Section 701. Include
specific aggregate base limitations and allow for PI stabilized base material.
D —Precomposad-Granto—— Aggregate Base Course as defined in Table 702-1

—

When base material without further qualification is specified. the Contractor shall supply emushed-agaregate. When a particular “crushed aggregate” is not a defined material. Use ABC as it is a defined product.
classification of base material is specified. the Contractor may substitute any higher classification of base material for the specified

lassification. I . Lo o,
classification mat_?ﬂal information andréc?dséource location, in writing, at least Simplify language. No justification is needed for requiring advanced notification.
; . : € 2 .V
das : E : E SR T : Contractor shall gise the Engineer 10 days prior to use — S R . . . .
S o i g S S o T i O Sl . 7?02\./%S.ilonsAggregate Base Course shall be used primarily in roadway applications or where otherwise specified by project special
Heeassary-tast unless the material is currently accepted for use, as determined by the Engineer. P '
. : 702.1.2  Select Material shall be primarily used, but not limited to, applicable structure and pipe backfill installations, shoulder,
702.2 ERESHEDAGGREGATE: : . . . - . L
PRl PROPERTIES: turnouts, driveways, and tapers, or where otherwise specified by the project special provisions.
e - 1 = cozzal op o coaaa] m tharaotf oo -I'-'__E1ar3 1 S ontioa O] Delete’ redundant :
702.2.1 Base material shall meet the physical properties listed in Table 702-1.
Simplify. Table 702-1
L Put test Sieve Analysis
methods in Test Methods AASHTO T-27, T-11
_ - Table 702-1. Sieve Size Accumulative Percentage Passing Sieve, by Weight
: Select Material Aggregate Base Course
\ Table 702-1 Type A Type B
3in. 100 - - - -
\ CRUSHED AGGREGATE GRADATION / =] /'2 — — 00 00
\\ Percentage by Weight PRM Place all // N10m4 30- -75 30- -70 9??8— ZE%O
Sieve Sizes \ Select Material / Aggregate material /  No.8 20 - 60 20 - 60 25—-60
(Square Openings) Base grade, PI, / No. 30 10 - 40 10 - 40 10-40
Type A Type B fractured face, 7/ No. 200 0-12 0-12 3-12
30 100 and abrasion Plasticity Index
112" ) - With test Test Methods AASHTO T-89 Method A, T-90, T146 Method A
11/4" requirements Maximum allowable value | 5 [ 5 [ 5
30-75 30-70 in asingle Fractured Face, One Face
20-60 20-60 table. Test Method ARIZ 212, Percent by Weight of Material Retained on #4 Sieve
10-40 10-40 Minimum required value | 5630 | 56 30 | 56 30
0-12 0-12 Resistance to Degradation and Abrasion by the Los Angeles Abrasion Machine
Test Method AASHTO T-96, Percent Loss by Weight
Maximum allowable value 10 10 10 From
at 100 revolutions 701.2
_ Maximum allowable value 40 40 40
at 500 revolutions

| — 702.2.2: Base material that does not meet Table 702-1 properties may be approved at the Engineer’s discretion if the
( — R-Value is at least 70 when determined by test method AASHTO T-190.

Use the R-value as a referee test if Pl is out. See the Working Group white paper analysis.
702-1 The fractured face count is indirectly referenced in 701.2.1 as 50. Use ARIZ 212 & change to 30 to match ADOT requirements.
Sieve changed from 1-1/4” to 1 since plants do not have the ability to grade at 1-1/4 inches. Gradation adjusted for smaller sieve.




Case 11-30 (8/17/11 rev)

SECTION 702

Delete. Covered in Section 701.

Move into Table 702-1

Deleted. Not realistic with PI limit of 5.

Meaningless — includes no enforceable standard.

This is a placement, not a material requirement. Table 702-1 does not provide for changing max particle size for various lift thickness.

Meaningless — “stable when saturated with water”” and “broken down during the process of rolling and tamping” are subjective.
Use LA abrasion testing as a measureable testing method in lieu of subjective requirements.

— Contradicts Table 702-1 requirements. Delete

— Covered by the test requirements in Table 702-1.
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End of Section
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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 22, 13—G+=admg— The aggr—ega{e—ba% material shall beA#eH—gﬁ%dedA#hei%@ed—m—&eeefdaﬁee—w{-h%SfFMG-
e 02-1-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 Sizes Select Material Aggregate
(Square Openings) Base
Fypeh FypeB
3 100
L +00
P +00
No—+ 30-75 30-70 38-63
No—& 20-60 20-60 25-60
No30 +0-46 +0-40 Ho-40
No. 200 0-12 0-12 3-12

Comment [DR8]: Table to be re-written by Mike
‘Whitman

702-3
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SECTION 310

PLACEMENT AND CONSTRUCTION OF AGGREGATE BASE COURSE
310.1 DESCRIPTION:

Aggregate base course shall comply with Subsection 702 unless the use of a different type of material is specifically
authorized in the special provisions.

310.2 PLACEMENT AND CONSTRUCTION:

The co mpacted lift t hickness s hall not ex ceed 6 inches, unless ap proved by the E ngineer. Based on t hetypeof
material, type of equipment and compaction methods used, the Contractor may propose a greater lift thickness.

After distributing, the aggregate base course material shall first be watered and then graded to a uniform layer that will
net, after co mpacting, t he r equired t hickness. T he grading o peration s hall b e co ntinued to such extent as maybe
necessary t o minimize s egregation. T he q uantity o f water a pplied s hall b e th at a mount which will a ssure p roper
compaction resulting in the density required by Section 310.3.

After placement, the aggregate base course surface shall be true, even and uniform conforming to the grade and cross-
section specified. In no case shall the aggregate base course vary by more than 'z inch above or below required grade.

310.3 COMPACTION

The contractor is responsible for providing ap propriate equipment 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.

The laboratory maximum dry density and optimum moisture content for the aggregate base course material shall be
determined i n acco rdance with AASHTO T -99. F ield ‘ one-point’ maximum dr y de nsity a nd opt imum moisture
procedures shall only be allowed upon approval of the Engineer.

The in-place density shall be determined in the field by nuclear density testing in accordance with AASHTO T-310 or
sandcone d ensity t esting in accordance with AASHTO T -191. Inthe e vent nuclear density te sting i s s elected, a
minimum of one sandcone correlation shall be performed for each 10 nuclear density tests.

A rock correction, to compensate for rock content larger than the #4 or % inch sieves (as required by the laboratory
maximum dry density and optimum moisture procedure selected), shall be performed in accordance with AASHTO T-
224. Care should be taken to account for the specific gravity of the oversize particles particularly if recycled materials
are utilized for aggregate base course. The specific gravity shall be determined in accordance with AASHTO T-85, as
applicable.

For roadway construction, one field density test shall be performed per lift per 660 feet per lane. For other aggregate
base course applications, a minimum of 1 field density test shall be performed for each 800 square yards. Mere-erless

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 +/- 3%.



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) All other areas not subject to vehicular traffic 85%

Areas which fail initial testing for density and/or moisture content shall be reworked until passing tests for density
and/or moisture content are achieved. Lower moisture content 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.

310.4 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 of plasticity
exists, measurements or samples 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, the corrective measures in Table 310-1 shall be taken
by the Contractor at no additional cost to the Contracting Agency.

TABLE 310-1
THICKNESSAND PLASTICITY DEFICIENCY
Type Deficiency Corrective M easure

I Less than % inch of the required No corrective measure required.
thickness

II 5 inch or more but less than linch of (1) T he ¢ ontractor may ¢ hoose t 0 a dd a dditional
the required thickness materiala ndr eworkt heg radet om eet the
specification requirements.

(2) The co ntractorm ayc hooset oi ncreaset he
thickness o f a sphalt ¢ oncrete b y t he a mount o f't he
aggregate b ase ¢ ourse thickness deficiencya t no
additional cost to the Owner. Required grade shall be
met.

III Thickness deficiency by greater than (1) The co ntractor w ill r emove t he a ggregate b ase
1 inch course and regrade the subgrade to allow the required
aggregate b aseco ursel ayert hicknesst ob e

constructed.

(2) I'f grades al low, the co ntractor may p ropose t hat
the thickness of asphalt concrete be increased by the
amount of the aggregate base course deficiency at no
additional cost to the Owner.

v A plasticity index of 6 to 7 inclusive (1) An Engineering Analysis (EA) may be prepared
byt heco ntractort oe valuatet hee =xpected
performance of the aggregate base course layer. The
EA may provide mitigation options for the Engineer
to c onsider. If t he E ngineer accep ts t he p lasticity
index as ar esulto fthe E A, t he material willb e
accepted at full payment. If the Engineer rejects the
EA, the contractor will perform either option2 or 3



SECTION 310

below.

(2) The contractor may c hoose to reprocess or treat
the e xisting material to bring it within s pecification
limits or remove deficient material from affected area
andr eplace with material co mplying witht he
specifications.

(3) If grades al low, the co ntractor may increase the
thickness o fas phaltco ncreteb y ' -incha tno
additional cost to the Owner.

\% A plasticity index of over 7 (1) The contractor may c hoose to reprocess or treat
the e xisting material to bring it within s pecification
limits or remove deficient material from affected area
and replace w ithm aterial c omplying withth e
specifications.

310.4 PAYMENT:

Payment for aggregate 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.



SECTION 310

| UNTREATED 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 PLACHNGPLACEMENT 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.
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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%
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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.

31043 THICKNESSAND/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
THICKNESSAND 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
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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.




Effect of Fines Content and Plasticity on Aggregate Base Course Properties
MAG Working Group White Paper (8/17/11)

1.0 Discussion

Unbound granular aggregate road base is constructed to prevent pumping and volume change
under load, have favorable drainage characteristics, and increase the structural capacity of the
pavement section. This material derives its high stability, stiffness and strength from particle
interlock and inter-particle friction. These engineering properties are developed from tight sand
and gravel gradation ranges with particle size distributions that are well-graded and dense
(Siswosoebrotho, et al, 2005).

Drainage capability is generally related to material permeability — a property that can conflict
with the need for a rigid, dense section. In many regions the need for good drainage is essential
to prevent volume change relating to freeze and thaw action. Moisture contents are kept very
low to prevent temperature-related degradation of the aggregate base strength. Plastic fines are
kept low to minimize water content, mitigate swell potential, and prevent reduction of inter-
particle friction capacity.

Achieving required field compaction densities can be difficult with unbound granular aggregates
having low percentages of fines (the percent passing the No. 200 sieve). However, the need for
fines content must be balanced with the strength of the mix. Yoder and Witczak (1975) found
that the effect of plasticity of the binder in aggregate blends has very little effect on strength
when the percent passing the No. 30 sieve is relatively low. Strength is decreased as the
amount of plastic binder is increased.

To determine an optimal mix for these competing properties, the stability of unbound aggregate
road base mix used in flexible pavement design and construction is normally determined from
the material resilient modulus value by either the California Bearing Ration test (CBR) or the
resilient value (R-value) test. Compacted cylindrical molds are soaked and loaded to simulate a
prototype pavement base in use. Structural coefficients for use in pavement design are
estimated from resilient modulus values. ADOT’s Materials Preliminary Engineering and Design
Manual (ADOT, 1989) gives the relationship between R-value and base course structural
coefficient in their Figure 202.02-5.

According to the ADOT manual, aggregate base course with an R-value of 79 or higher has a
structural coefficient value of 0.14. For subbase material with an R-value of 70 to 78, the
assigned structural coefficient is 0.11. For both materials, an R-value below 63 is considered
subgrade.

Extensive regression and correlation analyses have been performed by ADOT using fines
gradation, Plasticity Index (Pl), liquid limit and Sand Equivalent to predict R-values of a wide
range of soils and aggregates. This is done to provide a rapid method to validate index
properties needed for pavement design and field construction management. The ADOT guide
notes that these correlated index properties provide reasonable values when the following
relationship between gradation and Pl is used:

log (R-value at 300 psi) = 2.0 — 0.006 (Percent passing No. 200 sieve) —0.017 (PI)

The ADOT manual provides Table 202.02-3 in their manual to represent the range of Pl and
gradation values developed from this equation.



MAG specifications limit aggregate base course Pl to 5 and amount passing the No. 200 sieve
to 12% (by weight). This correlates to an R-value of 70, or a structural number of 0.11 (when
using the ADOT manual figures) and is consistent with a standard subbase material. MAG
agencies use various aggregate base course structural values for their pavement design,
ranging from 0.08 to 0.12, which is reasonably consistent with an R-value of 70 and the
specified MAG PI and gradation limits for aggregate base course.

2.0 Application in Specifications

Most granular aggregate road base specifications limit Pl to either 5 or 6 and the fines passing
the No. 200 sieve from 8 to 15 percent (by weight). It is important to understand that these
values vary based on region, local environmental conditions and the source/type of clay fines
(swell potential). Source rock for aggregates also plays a major role in determining these index
property limits.

The use of index properties for specifying ABC does not minimize the importance of the resilient
modulus value and the testing of this engineering property. Index test are just that — a simple
approximation of engineering properties. Direct testing of engineering properties gives a higher
level of confidence than correlated index tests.

3.0 Recommendations

For agencies within Maricopa County, the importance of fines within aggregate base course is
directly related to material stability, stiffness and strength. Base materials are rarely subject to
freeze-thaw conditions and fines from local aggregate sources have minimal swell
characteristics.

It is recommended that current plasticity index and gradation limits within MAG Section 702
remain as noted. Additional R-value referee testing should be included in the MAG section
where there is the aggregate base mix has sufficient stability even though the index test values
show the material in excess of the specified limits. The minimum R-value for acceptance should
be 70, based on the average of 3 tests per 1000 tons, as long as no more than one test gives a
low bound R-value between 70 and 67.

Other tests associated with source aggregate rock durability and angularity should remain.

This change gives the opportunity to use a wider range of aggregates blends with aggregate
base course, taking advantage of the unique nature of various rock sources and offering the
potential for improved placement with higher binder contents.

4.0 References

Arizona Department of Transportation Highways Department Materials Section (1989) Materials
Preliminary Engineering and Design Manual, 3" Ed.

Siswosoebrotho, B. I., Widodo, P., and Agusta, E. (2005) The Influence of Fines Content and
Plasticity on the Strength and Permeabiity of Aggregate for Base Course Material, Proc: Eastern
Asia Society for Transportation Studies, Vol. 5, pp. 845-856.

Yoder, E.J. and Witczak, M.W. (1975) Principles of Pavement Design, 2™ Ed., John Wiley &
Sons, Inc., New York
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FIGURE 202.02-5

Chart for estimating structural layer coefficient of unbound
granular base determined by R-value or elastic modulus.
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TABLE 202.02-3

BODY OF TABLE IS R-VALUE AT 300 psi EXUDATION PRESSURE

PERCENT PASSING #200 SIEVE
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P.O. Box 52025
Phoenix, AZ 85072-2025
(602) 236-5900

Case 11-31
DATE: August 17, 2011
TO: MAG Specifications and Details Committee Members
FROM: Peter Kandaris, SRP Representative
RE: Revisions to Section 703 — Riprap; Section 220 — Riprap Construction
Purpose: Update standard identified by Outside ROW WG

703 Revisions: The purpose of the changes is to simplify the language and include LA
abrasion test requirement where deleted from revisions to Section 701 (Case
11-29).
Major changes are summarized below:
(@) Change the term “stone” to “aggregate” to be consistent with other MAG sections.

(b) Refer to corrected Section 701 subsections.

(c) Include engineering review of submittals and material source as is done with other
materials (recommended by MCDOT).

(d) Place all material physical requirements in Section 703.2.
(e) Improve definition for aggregate shape and include appropriate ASTM test method.
220 Revisions: The purpose of the changes is to make the section compatible with revisions to
Section 701 (Case 11-29) and update the grout material requirements.
Major changes are summarized below:
a) Change subsection reference to Section 701.
b) Delete “cookbook” grout mix in favor of mix performance criteria.

c) Provide parameters for ready-mix production of grout include use of fly ash, and
specify coarse and fine aggregate gradation/distribution.

d) Eliminating field job mixing of grout as an option.



SECTION 703 - REVISED 8-17-11
RIPRAP
703.1 GENERAL:

Aggregate for grouted and ungrouted riprap shall meet the requirements of Sections 701.2 and 703.2 unless otherwise stated in
the project specifications.

Aggregate shall be color-matched with adjacent landscape aggregate if specified on the plans or in the special provisions.

The Contractor shall provide the Engineer, in writing, material information and the source location 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:
Riprap shall have the following physical properties:

(A) The maximum aggregate size shall be 150% of the indicated D5, size and the minimum aggregate size shall be
50% of the indicated D5, size.

(B) Aggregate shall be angular and shall not exceed 3:1 ratio for flat and/or elongated pieces when determined by
ASTM D-4791. Rounded aggregate shall only be allowed when specified or approved by the Engineer.

(C) The loss by abrasion in the Los Angeles Abrasion Machine, determined as prescribed in ASTM C-535, shall not
exceed 40 percent (by weight) after 1000 revolutions.

\ LA abrasion test requirements come from Section 701 for quarry stone.




SECTION 703 - REVISED 8-17-11
RIPRAP
703.1 STFONEGENERAL:

Stene-Aggregate for plainand-grouted_and ungrouted r1prap shall meet the requlrements of Sections 7044 701.2 and 703.2
unless o therwise s tated in the p rolect s pec1ﬁcat10ns S a : e—a

Stene-Aggregate shall be color-matched with adjacent landscape aggregate if specified on the plans or in the special provisions.

The Contractor shall provide the Engineer, in writing, material information and the source location at least 10 days prior to use
of the material unless the material is currently acceptable for use as determined by the Engineer.
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Riprap shall have the following physical properties:

(A) Unless-otherwise-indicatedtThe maximum stene-aggregatgeaggregate size shall be 150% of the indicated Ds, size
and the minimum stere-aggregate size shall be 50% of the indicated Ds size.
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\ LA abrasion test requirements come from Section 701 for quarry stone.




SECTION 220 — REVISION 8-3-11
RIPRAP CONSTRUCTION
220.1 DESCRIPTION:
Riprap construction shall consist of furnishing and placing stone, with or without grout, and
underlain with filter material of granular filter blankets or erosion control geosynthetic fabric. The
depth and type of riprap shall be as shown on the plans or in the special provisions.
220.2 MATERIALS

Riprap shall conform to the requirements of Section 703.

Erosion control geosynthetic fabric shall conform to the requirements of Table 796-3 in Section
796.

Waste or sacked concrete shall not be permitted for use as riprap.

The Contractor, at no additional cost, shall provide mechanical equipment, a sorting site, and
labor needed to assist in checking riprap gradation.

Granular filter blankets shall consist of processed natural material conforming to the
requirements of Section 70123, with the gradation and thicknesses as specified on the plans or
in the special provisions.

220.3 PREPARATION.OF GROUND SURFACES

The bed for placement of riprap shall be shaped and trimmed to provide even surfaces.

220.4 PLACEMENT OF EROSION CONTROL GEOSYNTHETIC FABRIC:

Fabric shall be placed at the locations shown on the project plans. The Contractor shall provide
a surface free of obstructions, depressions, debris, and soft yielding surfaces prior to the
placement of fabric. The fabric shall be loosely laid (not in a stretched condition), aligned and
placed with no fold over wrinkles.

The fabric shall be placed to provide a minimum 24-inch of overlap for each joint. On horizontal
joints, the uphill fabric shall overlap the downhill fabric. On vertical joints, the upstream fabric

shall overlap the downstream fabric.

Bedding material shall be placed uniformly on the fabric to the depth specified on the plans and
shall be free of mounds, dips, and windrows. Bedding material shall not be compacted.

220.5 RIPRAP PLACEMENT:

220-1



SECTION 220 — REVISION 8-3-11

Riprap shall be carefully placed on filter material consisting of a granular filter blanket or the
bedding material on erosion control geosynthetic fabric. Placement shall not damage the
underlying filter blanket or geosynthetic fabric. If the Engineer determines that the placement of
stone has damaged or displaced the filter material to the extent that it cannot function as
intended, the Contractor, at his expense, shall remove the placed riprap stone and properly
correct the damage to, and/or the displacement of, the filter material. Such correction may
include the removal of the filter material, re-grading the affected area, and subsequent
replacement of the filter material and riprap stone as required by the Engineer.

Riprap shall be placed in a manner which will produce a dense; reasonably well-graded mass
without segregation and with a minimum amount of voids. The larger stone shall be evenly
distributed through the riprap mass. The individual placement of larger riprap stones may be
required to obtain a uniform distribution of stone size. The riprap placement shall be
supplemented by such hand methods as are required to obtain a uniform finished surface.
Allowable tolerance from the slope lines and grades shown for the finished riprap surfaces shall
not exceed a distance equal to 1/3 of the nominal Ds, size above or below the design surfaces.
The final surface elevations shall be lower than any adjacentapron or pipe invert elevations and
shall not obstruct the operation of adjacent structures. The flow line within riprap shall provide
positive drainage with minimal ponding: Individual stones shall depress below the finished
grades no lower than a distance equal to 1/2 of the nominal Dsg size. Special care shall be
exercised in placing riprap within 3 feet of structures to avoid damage to such structures.

220.6 GROUTED RIPRAP:

Place riprap as specified in Section 220.5, excluding the use of filter material-then-greutand
secure in place with portland cement mertar grout meeting the requirements of Table 220-1.
Place grout to the depth as shown on the plan but in no case less than 70 percent of the depth
of riprap. Consolidate grout into place with suitable spades, trowels or other approved means to
provide a dense stone and mortar layer with all voids and interstices filled. After grout has been
placed, the rocks shall be thoroughly brushed so that their top surfaces are exposed. If required,
use water pressure to clean stone faces after the mortar has achieved sufficient strength. The
outerrocks shall project 1/3 to 1/4 their diameter above the grouted surface.

Table220-1 Grout for RipRap

Minimum
Cementitious Maximum Air
Material (IbS) W/CM Ratio Slump (in) Content (%)
850 0.60 9+/-2 0%-8%

e—The portland
eemenfe cementltlous materlals shall meet the requwements Iee—'l’—ype—u—as—speemed—m of Section

725.2. Up to 25 percent by weight of the Table 220-1 minimum cementitious materials
requirements may be an approved fly ash or natural pozzolan. The aggregates shall meet the
applicable requirements of ASTM C-33, #8 (3/8") coarse aggreqgate grading and fine aggregate

220-2




SECTION 220 — REVISION 8-3-11

(sand) grading. All Ready Mixed Grout volume calculations shall be based on "absolute volume"
with the total volume per cubic yard equal to 27 cubic feet. Coarse aggregate volume shall be a

maX|mum of 35% of the total aggregates volume —shall—be—Z—p&rts—sandﬁnd—l—paFPgmvel

selshall be-as-specified
m%eeﬂen—?@% AII mixing shaII be in accordance Wlth the appllcable requirements of Section

7125.7.

The amount of water-slump shall be the minimum amount needed saeh-as to permit gravity flow

into the interstices with limited spading and brooming. The consistency of the grout shall be as
approved by the Engineer.

220.7 MEASUREMENT:

The completed, in place riprap construction within the limits of the dimensions shown on the
plans shall be measured. Measurement will be in cubic yards rounded to the nearest cubic
yard.

No separate measurement will be made for erosion control geosynthetic fabric, bedding
material, or grout.

220.8 PAYMENT:

Payment for riprap will be made for the accepted.complete in-place riprap construction at the
contract unit price. Riprap construction shall include excavation, ground surface preparation,
erosion-control geosynthetic fabric (if used for the project), bedding material, riprap stone, grout
(if used for the project) and backfilling.

Payment for riprap shall be full compensation for furnishing all material, labor and equipment for
riprap construction.

220-3



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) Reuvise 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 Lime 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 o1il, 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 Lime-Slurry: Lime sharry—shall b e ap plied at the mix d esign rate for the depth o 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#ess—%&ﬁe&kaep&nﬁe&e—ﬁa—n—%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 General: Itis th e p rimary r equirement o f'th 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 Weather Limitation: Lime shury—treated subgrade s hall notb e co nstructed i '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 Equipment: Contractor s hall p rovide al 1 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 sturey-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:

Per cent
Minimum of clay lumps passing 1-1/2 inch sieve 100
Minimum of clay lumps passing No. 4 sieve 60

309.4.6 Compaction: C ompaction o ft he mixture s hall b egin a fter final 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 Maintenance: The Contractor s hall maintain, at his/her o wn e xpense, t he e ntire | 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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TO:
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RE:

PURPOSE:

REVISIONS:

Case 11-33

July 13, 2011

MAG Specification and Details Committee Members

Brian Gallimore, Materials Working Group/AGC

Section 311 - Soil Cement Base Course

Clarify and update the construction methods of cement treated subgrade
a) Clarify title description of cement treated base course to subgrade

b) Spreading of cement

¢) Update testing criteria for moisture and density

d) Add thickness deficiency procedure
e) Remove bituminous curing seal for environmental reasons



SECTION 311

PLACEMENT AND CONSTRUCTION OF CEMENT TREATED SUBGRADESOH-
CEMENT BASE 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 mixingis co mplete, t he mixture s hall b e car efully p lacedin 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, t he surface o fthe b ase course shall be
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:



SECTION 311

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
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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.

3124 TRAVELING PLANT MIXING:

312.4.1 Placing Aggregate: 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 Placing Cement: Cement s hall b e ad ded t o t he uniform 1 ayer or 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.

312.5INVERTED 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 aggr egale cemem and »\alel U\e of olher 1 pes of m atemls must be
approv ed by lhe En;,meer 5

days-eofeurine——The compressive strength

uqmrcmcnt shdll be dk.tCIlnll’l(.d by thc project SDLLIflCdIl()IlS The amount of cement used 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 requlrements of Sectlon 702-2 Aggr e;t\te Base Course.

)

705.3 PORTLAND CEMENT AND WATER:
Portland cement and water shall conform to the requirements of -Section 725.

705.4 COMPRESSNVE-SFRENGTH-OF CEMENT-TFREATED-BASE CEMENT TREATED BASE MIX
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 A rizona Department o { 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

verdesiosn strensth-after 7-days ot euring as per Ariz 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

Comment [DR10]: Table to be re-written by
Mike Whitman.




SECTION 705

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



Case 11-21

SECTION 623

SPECIAL BEDDING FOR MAINLINE STORM DRAIN PIPE
Adding in entirety
B Y2-sack cement CLSM in accordance with MAG Section 728 as
The Contractor shall utilize a commercial-source i
bedding from the outside bottom of the pipe to the springline of

the pipe for all mainline storm drain

nocks AR C-wik-be-allowed=—Batok-aie sdomo e nits CLSM
i The Contractor shall submit the commercial source fﬁsx/

design fereement-enriched-sturryABE-al 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 flat bottom. I 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 of the pipe, as specified in Section 601, may be reduced to 6-inches for
all pipe sizes if this option is used.
>-sack cement CLSM

The Contractor, at _his option, may USE eemeneniohod-slr—aggragatahase caurse for the
bedding material mefmm the

springline to one (1) foot over the outside top of pipe.

If the Contractor elects to use corrugated steel (CSP) ot high density polyethylene (HDPE)
storm drain pipe, the Contractor ghall use cement-gnriched slurry-agarogate-base-eeurse- /2-sack cement CLSM
material for the entire pipe bedding, to one (1) foot over the outside top of pipe— i

There will be no separate measurement or payment for speiai-eement-enrered-lurry-aggregate- CLSM
base-sewsee bedding. The cost shall be considered incidental to the cost of the pipe.
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_ STHancor

The World’s Largest Manufacturer of High Density Polyethylene and Polypropylene Pipe

September 5, 2011

Re: Flowable Fill as a Backfill Material

Member of MAG Committee:

This letter addresses flowable fill versus granular fill as a backfill material for high
density polyethylene pipe (HDPE). ADS pipe (and most other manufacturer’s HDPE pipe) is
designed per AASHTO Section 12 Load Resistance Factor Design (LRFD). This design is based on
an equation that substantially increases the applied loads using safety factors and load
modifiers while reducing the resistance. The design equation is also derived from material
properties such as tensile strength and modulus of elasticity.

AASHTO Section 12 uses granular fill as a basis for design. The chapter lists the material
properties used in design, and the secant constrained soil modulus for different soil types and
compaction efforts. The end result is a standard for polyethylene pipe that has a minimum 50-
year design service life. Florida and Pennsylvania Department of Transportation, both have
granted a 100 year design service life for HDPE pipe. AASHTO Section 12 does not address or
endorse the use of flowable fill for installation.

Mandating the use of flowable fill as a backfill material for polyethylene pipe increases
the overall cost of installation and has no added value to the service life of the product.

Sincerely,

Peggy Graham

Peggy B Graham, P.E., CFM
Regional Engineer- Product Manager
Advanced Drainage Systems, Inc.

Peggy B Graham, P.E., CFM * Regional Engineer for Advanced Drainage Systems, Inc.
9830 Niwot Road * Longmont * Colorado * 80504
Pegqgy.graham@ads-pipe.com * 720-982-6303



mailto:Peggy.graham@ads-pipe.com�

. — . — ﬁ':‘ﬁ':‘ﬂﬁﬁlﬂﬂ.l_l.l...’l.!‘!-_
ENGINEERED WITH INTEGRITY >~ L = NS

PHONE: 320.222.6800 | TOLL FREE: 800.992.1725 | FAX: 320.222.6820 | WEB: www.prinsco.com

September 22, 2011

Maricopa Association of Governments
Standard Specifications & Details Committee

Re: Case 11-21 — Incorporation of PHX Supplement Section 623
Dear Committee Member,

I am writing this letter in regards to Case 11-21 for the inclusion of the City of Phoenix requirements for CLSM
backfill into the MAG specifications. | have great concern for this proposed change as it will undoubtedly result in
significant project cost increases, installation complications, slowed pipe installation rates, and a greater challenge
for MAG'’s finished pipe installation requirements to be met and provide virtually no additional value with respect
to installed performance or service life.

Use of CLSM as pipe backfill results in a much more difficult installation practice as special precautions are
necessary to reduce pipe buoyancy forces. This typically necessitates pipe anchoring or the use of temporary
ballast and requires the application of CLSM in lifts. Further, each lift must be allowed to set-up before the next lift
is applied. These precautions must be carefully executed, or pipe alignment and grade may easily fluctuate beyond
the permissible variance. All of these issues typically result in reduced pipe installation rates, increased
construction costs, and greater likelihood for installed pipe issues.

The final strength of CLSM is typically equal-to or less-than that of a compacted structural fill material, especially
when considering the current backfill materials required in Section 603 of the MAG specification. Additionally,
HDPE pipe has a strong successful performance record when installed with standard backfill. While HDPE pipe is
successfully backfilled with granular fill across the country, there are countless successful examples within Arizona,
and more specifically the Maricopa area. This level of success is further bolstered by the existence of the AASHTO
LRFD Section 12: Buried Structures and Tunnel Liner design methodology. LRFD Section 12 is the design method
used for installed HDPE pipe systems, along with other pipe materials, and incorporates several safety and load
factors to accommodate variances in installation quality resulting in an extremely conservative analysis tool.

While CLSM may certainly have a place in unique pipe applications requiring its specific attributes, CLSM is not the
most appropriate material for use in general pipe installations as it has significant negative cost, installation, and
performance implications with very little benefit. | recommend continued use of the current MAG backfill
specification based on the successful track record and supporting AASHTO LRFD design method.

| ask for your consideration on this matter and your support against the implementation of CLSM backfill as a
requirement for pipe installation.

Very Truly Yours,

7

Carl Douglass, P.E.
Director of Engineering
Prinsco, Inc.

Pagelof1

CORPORATE HEADQUARTERS: 1717 16th Street NE | 3rd Floor | Willmar, MN 56201
LOCATIONS: Fairfax, MN | Prinsburg, MN | Rose Creek, MN | Chatsworth, IL | Fort Dodge, IA | Jesup, IA | Bethany, MO | Fresno, CA




Water/Sewer Working Group Meeting
Meeting Notes
September 20, 2011

Opening:
A meeting of the Specifications and Details Water/Sewer Working Group was called to order by
chair Jim Badowich on September 20, 2011 at 1:35 p.m. in the MAG Agave Room.

1. Participants

Jim Badowich (Avondale), Rita Chihanik (Neenah), Jami Erickson (Phoenix), Peter Kandaris
(SRP), Paul Nebeker (Pipe Right Now), Matt Savage (Ferguson), Craig Sharp (W. C. Scoutten),
Gordon Tyus (MAG), Scott Zipprich (Buckeye)

2. Manhole Spec and Detail Updates

Mr. Badowich asked Mr. Sharp if he had researched specifications of precast bases used in
California. Mr. Sharp said he has some details that they are modifying. Although they didn’t
have written specifications, the details refer to ASTM specs. Mr. Zipprich said the local pre-
caster Jensen and Olson have been more reluctant to the changes. They are hoping that Old
Castle may help break the mold. He said he wants aflexible joint for clay pipe, however
currently they are dry cast and cored leaving exposed rebar. Mr. Zipprich said he doesn’t want
the exposed steel, and wants a sound design before proposing it to the committee. He suspects
that resistance from local manufacturers may be because they currently do more work by doing
the cast in place bases.

Advantages of the precast base included quicker installation and holding just one party (the
contractor) responsible. There was also discussion about the trench Iength getting more
restrictive (Maricopa County is down to 600 feet.) It was agreed that the precast base would
remain an option, and may need to outline the options and requirements in written
specifications. Mr. Zipprich aso discussed methods of installing manholes over existing pipe.

Jim Badowich said the manhole details, such as 420, need to be updated to get rid of the brick
and steps, and reinforce the base. Members agreed that for manholes 12'-20" deep steel should
be added (for example #4 @ 12" on center). For manholes 20’ or deeper the manhole should be
designed by an engineer. Peter Kandaris said the concrete used for cast-in-place bases should be
considered structural, and use MAG ‘A’ with acuretime of 7 days. Since the bases typically are
not allowed that long to cure, the engineer should specify what mix should be used to allow less
cure time such as accelerator, more concrete, high-early, etc. in order to get performance
reguirements necessary. He said the group should also work with the Materials Working Group
to update specs for the testing of AB.

3. Manhole Frames and Covers (Case 11-13)

Rita Chihanik brought in revised details of the manhole frames and covers. At the committee
meeting it was recommended to keep the current frame thickness rather than the thinner version
proposed at the previous working group meeting. Mr. Zipprich discussed what minimum
thickness were needed for the 24” and 30” frames and covers, and also asked Ms. Chihanik to
check on the minimum weights of the frames and covers. She said that the current MAG detall



drawings are based on class 30 cast iron rather than class 35, which everyoneis using. Local
suppliersinclude Nenah, Deter, East Jordan and South Bay. Mr. Tyus suggested that in order
for the committee to feel comfortable with the changes, the details should match the product
agencies have been receiving. Mr. Zipprich described changes needed to the details including
deleting some dimensions, adding minimum thickness, and adjusting the note. He also
suggested adding a detail to show the raised circles and/or bumps. Ms. Chihanik will work on
modifying the detail drawings and send them to Mr. Zipprich, Mr. Badowich and Mr. Tyus for
review, with the goal of having the final version ready for the next agenda packet that will be
mailed out on next Wednesday.

4. Wet Barrel Fire Hydrant Spec and Detail Update

Thisis currently Case 11-14 at the committee. Paul Nebeker introduced Matt Savage of
Ferguson, who passed out information on Gradel ocks, atype of offset that makesit easier to
adjust and make the connection of the water line to the fire hydrants. He explained that the
connections are restrained. Mr. Sharp agreed to include this as an option on the revised hydrant
details they are working on. Ms. Erickson asked for a copy of the latest detail so they can
forward it to their fire department. She aso asked if bollards could be added since Phoenix has a
supplement for it.

5. Other Water/Sewer Cases

Jami Erickson said she was approached by fiberglass pipe manufacturers to sponsor a case to
add it to MAG, but that Phoenix was unwilling to do so based on some prior experiences with
the material. The flexibility of fiberglass pipe was discussed, as well as grouting it in place.
Phoenix used a slurry seal around it similar to Syd Anderson’s Case 11-21: Specia Bedding
Mainline Storm Sewer Pipe. Mr. Kandaris said he was interested in industry’ s opposition to this
(Case 11-21) proposal.

6. Specs and Details Detectable Warnings Revisions (Case 11-19)

Peter Kandaris updated the detectable warnings section to include ADA related language, and
remove concrete-specific performance information. The thought was to make the ADA changes
first, while still allowing the agencies to specify the type of material they wished to use. A new
case with performance specifications for aternate materials could be proposed in the future.

7. Next Meeting Date
Members agreed to meet again on Tuesday, October 18" at 1:30 at the MAG office. Mr. Tyus
said he would try to again reserve the Agave room.
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