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E-mail: mag@mag.maricopa.gov ... Web site: www.mag.maricopa.gov
 

March 24, 2009 

TO: Members of the MAG Specifications and Details Committee 

FROM: Robert Herz, Maricopa County DOT, Chairman 

SUBJECT: MEETING NOTIFICATION AND TRANSMITTAL OF AGENDA 

Wednesday, April 1, 2009 at 1:30 p.m.
 
MAG Office, Second Floor, Cholla Room
 
302 North First Avenue, Phoenix
 

The meeting of the MAG Specifications and Details Committee will be held at the place and time 
indicated above. The agenda for the meeting is provided below. Please park in the garage under the 
building. Bring your ticket to the meeting, parking will be validated. For those using transit, the 
Regional Public Transportation Authority will provide transit tickets for your trip. For those 
using bicycles, please lock your bicycle in the bike rack in the garage. Please call me at (602) 506
4760 if you have questions about the upcoming meeting. 

Pursuant to Title IT 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 a reasonable accommodation, such as a sign language interpreter, by contacting Gordon Tyus at 
the MAG Office at (602) 254-6300. Requests should be made as early as possible to allow time to 
arrange the accommodation. 

AGENDA 

1.	 Call to Order 

2.	 Approval of March 4, 2009 Meeting 
Minutes 

3.	 2008 & 2009 Cases 

4.	 General DIscussion 

5.	 Adjournment 

COMMITfEE ACTION REQUESTED 

1.	 No action required. 

2.	 Corrections and approval of March 4, 2009 
minutes. 

3. Review submitted cases and submission of 
new cases. 

4.	 Open general discussion. 

5.	 No action required. 
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MEETING MINUTES FROM THE
 
MARICOPA ASSOCIATION OF GOVERNMENTS
 

STANDARD SPECIFICATIONS AND DETAILS COMMITTEE
 

March 4, 2009
 

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

Phoenix, Arizona
 

AGENCY MEMBERS 

Jim Badowich, Avondale	 Gordon Haws, Mesa 
*	 Scott Zipprich, Buckeye Jesse Gonzalez, Peoria 

Warren White, Chandler Jeff Van Skike, Phoenix (St. Trans.) 
Dennis Teller, EI Mirage Jami Erickson, Phoenix (Water) 
Edgar Medina, Gilbert * Mark Palichuk, Queen Creek 
Tom Kaczmarowski, Glendale Rodney Ramos, Scottsdale 
Troy Tobiasson, Goodyear Nick Mascia, Surprise 
Bob Herz, MCDOT Tom Wilhite, Tempe 

ADVISORY MEMBERS 

John Ashley, ACA * Adrian Green, ARPA 
Jeff Benedict, AGC Paul R. Nebeker, Independent 
Brian Gallimore, AGC * William Ast, NUCA 
Peter Kandaris, SRP, Vice Chairman Bill Davis, NUCA 
James Carusone, ARPA 

MAG ADMINISTRATIVE STAFF 

Gordon Tyus 

*	 Members not attending or represented by proxy. 

GUESTS/VISITORS 

Doug Berg, ContechConstruction Products 
Jeff Hearne, ARPA - Salt River Materials Group 
John Roper, Tekway Dome Tiles 
Barbara Rust, Coe & Van Loo 
Mike Sabatini, MCDOT 
Paul Siders, Coe & Van Loo 

1.	 Call to Order 

Chairman, Bob Herz, called the meeting to order at 1:34 p.m. 



2. Approval of Minutes 

The members reviewed the February 4, 2009 meeting minutes. Jesse Gonzalez introduced a 
motion to accept the minutes as written. Troy Tobiasson seconded the motion. A voice vote 
of all ayes and no nays was recorded. 

3. 2008 Cases (old cases) 

a. Case 08-10 - Modification to Trench Backfill and Pavement Replacement, Detail 
200, Section 336 and Section 601: Revisions to reduce numerous agency trench backfill 
and pavement replacement supplemental details by combining the most common 
practices. The committee had no discussion on this item. Committee members are 
requested to continue reviewing the case and provide comments as soon as possible so 
that this case can be resolved this year. 

4. 2009 Cases (new cases) 

a. Case 09-01 - Modification to Detectable Warnings, Section 340.2.1: Update 
detectable warning specifications to conform to current ADA requirements. The 
committee had no discussion on this item. Committee members are requested to review 
the case and provide comments for the next meeting. 

b. Case 09-02 - Modifying Acceptable Vacuum Relief Valve Vendors, Section 
630.6: Include A.R.I. as an additional approved vendor for vacuum relief. The committee 
had no discussion on this item. Case revisions by Jami Erickson are anticipated for next 
month's meetil1g. 

c. Case 09-03 - New GeosyntheticMaterials Specification, Section 796: Create a 
geosynthetic material specification, Section 796. The original case has been divided into 
four separate cases for ease in review. Peter Kandaris reviewed the scope of the work and 
requested members review the case and provide comments for the next meeting. 

d. Case 09-04 -AC Overlay Interlayer Fabric Requirements, Section 322: Modify 
Section 322 to include interlayer fabric for asphalt concrete overlays (originally part of 
Case 09-03). Committee members noted that Section 322 will probably be incorporated 
into Section 321 later this year, but that the proposed fabric interlayer addition could be 
included with that effort. A revision will be prepared to make the needed changes for the 
next meeting. 

e. Case 09-05 - Modify Riprap Construction to Include Filter Fabric, Sections 220 
and 703: Modify Sections 220 and 703 to incorporate Maricopa COllnty Supplemental 
Specification Section 224 for filter fabric (originally part of Case 09-03). It was noted 
that the handout did not include the second page of 220 revisions and the proposed 
revisions to 703. Also, members requested that revisions include payment and 
measurement methods for filter fabric. Peter Kandaris will review and revise as needed to 



include these items. Committee members are requested to review the case and provide 
comments for the next meeting. 

f. Case 09-06 - New Geogrid Fabric Specification, Section 306: Create a new 
geogrid application Section 306 (originally part of Case 09-03). Peter Kandaris reviewed 
the scope of the work and requested members review the case and provide comments for 
the next meeting. . 

g. Case 09-07 - Revisions to Concrete Materials Specification, Section 725 and 701: 
Troy Tobiasson presented a case to revise Section 725 and portions of Section 701 to 
make the sections current with modem concrete manllfacture, materials and quality 
control practices. The changes are the result of input from many agencies and industry 
representatives over the past months during meetings of the concrete modernization 
working group. Members are encouraged to download the case and the support 
documents to better llnderstand the scope and reasoning for the revisions. Committee 
members are requested to review the proposal and return with comments for the next 
meeting. 

h. Case 09-08 - Modification to Valley Gutter, Detail 240: Bob Herz proposed 
modifications to Detail 240 to increase valley gutter thickness from 8 inches to 10 inches, 
bringing it in conformance with increased concrete driveway thickness for commercial 
and industrial driveways as noted in Detail 250. Committee members are requested to 
review the proposal and return with coInlilents for the next meeting. 

i. ,Case 09-09 - Modification to Dust Palliative, Section 792: Peter Kandaris 
presented proposed modifications to Section 792 to' update dust palliative product 
requirements, include submittal of compliance/product data requirements, and provide 
more defined environmental requirements. Committee members are requested to review 
the proposal and return with comments for the next meeting. 

5.' General Discussion: 

Jesse Gonzalez initiated a discussion on the committee's interest in expanding the MAG 
standards to include a series of on-site specifications and details for work outside of the right
of-way, but not within the building footprint. The committee has been reluctant to include 
this type of work in the past since it is outside the arena of public works. Some members 
noted that on-site standards could aid in development reviews, create consistency in 
submittal drawings to agencies, and provide guidance for public works projects out of the 
right-of-way (libraries, parks, fire stations, stadiums, etc.). Bob Herz mentioned that 
MCDOT could make available their CAD and drawing symbol standards for this effort. 
Others noted that local consultants probably have created a symbol library that could be used. 
It was agreed that a subcommittee should be formed to investigate the scope and parameters 
of such a document. 

Bob Herz asked how agencies contend with the use of plastic pipe for water line construction 
since the MAG standards do not permit their use. He also inquired if is there an interest in 



revising MAG to allow plastic. Members noted that use of plastic water pipe is generally 
dealt with under city supplemental standards for both private and fire line use, but it is 
generally not accepted for other uses. It was mentioned that the existing MAG standards 
include discontinued water line materials such as asbestos-cement pipe (ACP) since there are 
many miles of these materials still in the ground. Some members noted that the issue of 
retaining standards or details for rarely used or discontinued materials may need to be 
addressed in the future. 

Jeff Van Skike an~ounced that the City of Phoenix has approved a pilot chip seal program for 
road maintenance. Tom Wilhite noted that the City of Tempe is also performing a few chip 
seal projects. 

6. Adjournment: 

The meeting was adjourned at 3:08 p.m. 
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AGENCY MEMBERS 

CITY OF AVONDALE
 
Engineering Department
 
11465 W. Civic Center Drive, Suite 120
 
Avondale, Arizona 85323-6804
 

TOWN OF BUCKEYE
 
c/o W.C. Scoutten, Inc.
 
1626 N. Litchfield Rd., Suite 310
 
Goodyear, AZ 85395
 

CITY OF CHANDLER
 
Public Works Department
 
Mail Stop 411
 
P.O. Box 4008
 
Chandler, Arizona 85244-4008
 

CITY OF EL MIRAGE 
P.o. Box 26
 
El Mirage, AZ 85335
 

TOWN OF GILBERT
 
90 E. Civic Center Dr.
 
Gjlbert, Arizona 85296
 

CITY OF GLENDALE
 
Engineering Department
 
5850 West Glendale Avenue
 
Glendale, Arizona 85301
 

CITY OF GOODYEAR
 
Engil1eering Department
 
195 N. 145th Avenue, Building D
 
Goodyear, Arizona 85338
 

MARICOPA COUNTY DEPARTMENT OF
 
TRANSPORTATION
 
2901 West Durango
 
Phoenix, Arizona 85009-6357
 

Jim Badowich 
Phone: (623) 333-4222
 
Fax: (623) 333-0420
 
E-mail: ibadowich@avondale.org 

Scott Zipprich 
Phone: (623)547-4661 
E-mail: soott@scoutten.com 

Warren White, P.E. 
Phone: (480) 782-3337
 
FAX: (480) 782-3350
 
E-mail: warren.white@chandleraz.gov 

Dennis Teller 
Phone: (623) 876-4253
 
FAX: (623) 876-4603
 
E-mail: dteller@cityofelmirage.org 

Edgar Medina 
Phone: (480) 503-6754
 
FAX: (480) 503-6170
 
E-mail: edgar.medina@ci.gilbert.az.us 

Tom Kaczmarowski, P.E.
 
Phone: (623) 930-3623
 
FAX: (623) 930-3630
 
E-mail: tkaczmarowski@glendaleaz.com
 

Troy Tobiasson 
Phone: (623) 882-7979
 
FAX: (623) 882-7949
 
E-mail: troy_tobiasson@goodyearaz.gov 

Bob Herz 
Phone: (602) 506-4760
 
FAX: (602) 506-5969
 
E-mail: rherz @mail.maricopa.go·v 
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MARICOPA C.OUNTY
 
ENVIRONMENTAL SERVICES DEPT.
 
1001 N. Central Avenue, Suite 150
 
Phoenix, Arizona 85004
 

CITY OF MESA
 
Engineering Design Division
 
20 E. Main Street, Suite 500
 
Mesa, Aucizona 85211-1466
 

CITY OF PEORIA
 
Engineering Department
 
8401 West Monroe Street
 
Peoria, Arizona 85345
 

CITY OF PHOENIX
 
Water Services Department
 
200 W. Washington Street, 8th Floor
 
Phoenix, Arizona 85003
 

CITY OF PHOENIX
 
Street Transportation Department
 
200 W. Washington Street, 5th Floor
 
Phoenix, Arizona 85003-1611
 

TOWN OF QUEEN CREEK
 
Public Works
 
22350 S. Ellsworth Road
 
Queen Creek, Arizona 85242-9311
 

CITY OF SCOTTSDALE
 
9191 E. San Salvador Drive
 
Scottsdale, ·Arizona 85258
 

CITY OF SURPRISE
 
Public Works Department
 
12425 W. Bell Road, Suite D-100
 
Surprise, Arizona 85374-9002
 

CITY OF TEMPE
 
Public Works Department
 
31 E. 5th Street
 
Tempe, Arizona 85281
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VACANT 
Phone: (602) 506-6672
 
FAX: (602) 506-6925
 
E-mail: 

Gordon Haws 
Phone: (480) 644-3380
 
FAX: (480) 644-3392
 
E-mail:gordon.haws @cityofmesa.gov 

Jesse Gonzales 
Phone: (623) 773-7548
 
FAX: (623) 773-7211
 
E-mail: jesse.gonzales@peoriaaz.gov 

Jami Erickson or Larry Smith 
Phone: (602) 261-8229
 
FAX: (602) 495-5843
 
E-mail: jami.erickson@phoenix.gov 

lan~y.sm.ith@phoenix.goy 

Jeff Van Skike, P.E. 
Phone: (602) 256-4335
 
FAX: (602) 495-2016
 
E-mail: j.Yanskike@ph.oenix.goY 

Marc Palichuk 
Phone: (480) 358-3068
 
FAX: (480) 358-3189
 
E-mail: marc.palichuk@queencreek.org 

Rodney Ramos, P.E. 
Phone: (480) 312-5641
 
FAX: (480) 312-5539
 
E-mail: n~amos@scott.sdaleAZ.goY 

Nick Mascia, P.E., P.T.O.E.
 
Phone: (623) 222-3456
 
FAX: (623) 222-3401
 
E-mail: nicholas.m.ascia@surpriseaz.com
 

Tom Wilhite, P.E.
 
Phone: (480) 350-2921
 
FAX: (480) 350-8591
 
E-mail: tom wilhite@tempe.gov
 

mailto:n~amos@scott.sdaleAZ.goY
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ADVISORY MEMBERS 

ASSOCIATIONS: 

ARIZONA CEMENT ASSOCIATION: 
11225 N. 28th Dr. Dl12 
Phoenix, Arizona 85029 
Phone: (602) 952-1871 FAX: (602) 952-1829 

Attn: John F. Ashley 
Phone: (480) 892-9064 
491 N. 159th Pl. 
Gilbert, AZ 85234 
E-mail: dotsplace491@yahoo.com 

ARIZONA ROCK PRODUCTS ASSOCIATION 
1825 W. Adams, Phoenix, Arizona 85007 
Phone: (602) 271-0346 FAX: (602) 252-5870 

Vulcan Materials Company 
2526 East University Drive 
Phoenix, AZ 85034 

8800 E. Chaparral Road, Ste 155 
Scottsdale, Arizona, 85250 

ASSOCIATED GENERAL CONTRACTORS: 
1825 W Adams Street, Phoenix, Arizona 
Phone: (602) 252-3926 

WSP, Inc. 
22822 19th Avenue 
Phoenix, Arizona 85027 

Premier Emulsions 

131 S. 57th Avenue 

Phoenix, Arizona 85043 

Adrian Green 
Phone: (602) 254-8465 
FAX: (602) 258-8948 
E-mail: greenaj@vmcmail.com 

James Carusone 
Phone: 480-850-5762 
Mobile: 602-550-1820 
E-mail: JCarusone@srmaterials.com 

Brian Gallimore 
Phone: (623) 434-5050 
FAX: (623) 434-5059 
E-mail: bgallimore@wspinc.net 

Jeff Benedict 
Phone: (602) 931-4444 
FAX: (602) 931-4445 
E-mail: jeff@prerniereemulsions.com 
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NATIONAL UTILITY CONTRACTORS ASSOCIATION OF ARIZONA:
 
4415 S. Wendler Drive Suite #103, Tempe, Arizona 85282
 
Phone: (602) 431-9114 FAX: (602) 431-9118
 

Advanced Drainage Systems / Hancor
 
3288 E. Oriole Drive
 
Gilbert, Arizona 85297
 

Northwest Pipe Company
 
891 E. Warner Road, Suite 100 - PMB #208
 
Gilbert, AZ 85296
 

PUBLIC UTILITIES: 

SALT RIVER PROJECT 
P.O. Box 52025
 
Mail Station XCT317
 
Phoenix, Arizona 85072
 

INDEPENDENT: 

PIPE RIGHT NOW, LLC. 
P. O. Box 6642
 
Glendale, Arizona 85312
 

Bill Davis
 
Phone: (602) 769-0252
 
E-mail: bill.davis@hancor.com
 

William Ast
 
Phone: (480) 252-6949
 
FAX: (480) 588-5539
 
E-mail: wast@nwpipe.com
 

Peter Kandaris
 
Phone: (602) 236-8613
 
FAX: (602) 236-8640
 
E-mail: pmkandar@srpnet.com
 

Paul R. Nebeker 
Phone: (623) 979-5154
 
FAX: (623) 878-4484
 
E-mail: pnebek.er@cox.net 

MAG ADMINISTRATIVESTAFF
 

MARICOPA ASSOCIATION
 
of GOVERNMENTS
 
302 N. 1st Avenue, Suite 300
 
Phoenix, Arizona 85003
 

Gordon Tyus 
Phone: (602) 452-5035
 
FAX: (602) 254-6490
 
E-Mail: gty·us@mag.maricopa.gov 
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2009 PROPOSED REVISIONS TO MAG SPECIFICATIONS AND DETAILS Page 1 of 1 
(Updated information can be found on the website: http://w\vw.mag.maricopa.gov/detail.cms?item=9688 ) 

CASE DESCRIPTION 
PROPOSED 

BY 
MEMBER SUBMITTAL DATE 

Last Revision 
VOTE DATE VOTE 

08-10 
Revised Detail 200 and Sections 336 and 601 - Trench 
backfill and pavement Replacement 

SRP Peter Kandaris 
2/06/2008 

1/07/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-01 Modification to Section 340.2.1 - Detectable Warnings MCDOT Bob Herz 01/07/2009 
0 
0 
0 

Yes 
No 
Abstain 

09-02 Revisions to Section 630.6 - Update list of Air Release 
and Vacuum Valves Phoenix Jami Erickson 02/04/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-03 New Section 795 - Geosythetic Specifications SRP Peter Kandaris 

02/04/2009 

03/04/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-04 Revisions of Concrete Sections (Sections 322 and/or 
321) to include Geosynthetics 

SRP Peter Kandaris 
02/04/2009 

03/04/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-05 Revisions to Riprap (Sections 220 and 703) to include 
Geosynthetics 

SRP Peter Kandaris 
02/04/2009 

03/04/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-06 New Section 306 - Mechanically Stabilized Subgrade -
Geogrids 

SRP Peter Kandaris 
02/04/2009 

03/04/2009 

0 
0 
0 

Yes 
No 
Abstain 

09-07 Revisions to Sections 725 and 701 - Portland Cement 
Concrete Goodyear 

Troy 
Tobaisson 

03/04/2009 
0 
0 
0 

Yes 
No 
Abstain 

09-08 Modification to Detail 240 - Valley Gutter MCDOT Bob Herz 03/04/2009 
0 
0 
0 

Yes 
No 
Abstain 

09-09 Revisions to Section - 792 Dust Palliative SRP Peter Kandaris 03/04/2009 
0 
0 
0 

Yes 
No 
Abstain 

* Case was approved with verbal modifications at time of voting. 



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

Case # 08-10 
DATE: January 7,2009 

TO:	 MAG Specifications and Details Committee Members 

FROM:	 Peter Kandaris, SRP Representative 

RE:	 Modifications Detail 200, Section 336 & Section 601: Trench Backfill and 
Pavement Replacement 

The attached details and specification section revisions have been modified per comments 
received from Maricopa County and City of Tempe. 

Maricopa County also recommends reducing the depth of base ABC under pavement in Type 
"A" longitudinal trench repair from 24 inches to 12 inches (or match existing, whichever is 
greater) to make this detail more compatible with Type "B" requirements. Please provide 
feedback on this concept in your subsequent comments. 

Please review and provide any additional comments so that we may finalize the case in the near 
future. The focus of this case is on standardizing trench geometry and backfill. Many agencies 
will still need to retain supplemental details because of the widely varying methods, approaches 
and materials used for asphalt concrete pavement repair. The goal of this revision is to reduce 
the scope of trench repair variations, making more standard the trench cross section below the 
pavement section. Agencies should be able to scale back (but probably not eliminate) 
supplemental recommendations. It is still recommended that a separate subcommittee meeting 
be held to discuss a more uniform approach to asphalt pavement section repair. 



AC. SURFACE COURSE: 
(see Note 5) 

A.C. SURFACE COURSE: 
'(see Note 5) 

BACKFILL: 
A.B.C, GRANULAR 
BACKFILL, OR NATIVE 
BACKFILL PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 
(see Notes 2 & 3) 

- A.C. BASE COURSE: 
(see Note 5) 

BACKFILL: 
A.B.C, GRANULAR 
BACKFILL, OR NATIVE 
BACKFILL PER SECT. 
702 & 60 I OR CLSM 
PER SECT. 604 & 728 
(see Notes 2 & 3) 

~~A.C.BASECOURSE: 
, - (see Note 5) I I. MIN OR MATCH 

EXISTING BASE, 
WHICHEVER IS 
GREATER 

BASE: 
A.B.C. PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 
(see Note 2) 

BASE: 
A.B.C. PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 
(see Note 2) 

TRENCH WIDTH 
PER SECTION 601.4 

CURB, GUTTER, CONCRETE 
PAVEMENT OR CROSSWAlK, 
DECORATIVE PAVERS, OR 

~~S.TING\PATCH 
, . 
• I " ~ ~ 

: '-~-- EXIST.AC~ 
,-------- . 

TYPE "A" LONGITUDINAL TRENCH 
(trench in pavement parallel to traffic) 

EXIST.PCCP 

BACKFILL: 
AB.C. GRANULAR 
BACKFILL. OR NATIVE 
BACKFILL PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 
(see Noles 2 & 3) 

TYPE "CO 
(trench in portland cement concrete pavement) 

TRENCH WIDTH 
PER SECTION 601.4 

-= 
ACKFILL 

gFc;;EN~~~~~~ED 1,1i:\j:,,:,iiJJi! 12" M:EDDING: 

FOUNDATION GRANULAR MATERIAL 
PER SECT. 601 PER SECTION 601.4 

BEDDING DETAIL 

'Oi:TAlL NO: 

-

BASE: 
AB.C. PER SECT. 
702 & 601. MATCH 
THICKNESS. 

TRENCH WIDTH 
PER SECTION 601 ,4 

I. PAVEMENT MATCHING AND SURFACE REPLACEMENT SHAlL BE IN ACCORDANCE WITH SECTION 336. 

2. lYPE OF BACKFILL AND BASE (IF APPLICABLE) SHAlL BE AT CONTRACTOR'S OPTION UNLESS OTHERWISE SPCIFIED IN CONTRACT DOCUMENTS. 

3. TRENCHES LESS THAN 24" WIDE SHALL BE BACKFILLED FROM TOP OF BEDDING TO BOTTOM SURFACING MATERIALS WITH 1-SACK CLSM PER SECTIONS 604 AND 728. 

4. BASE, BACKFILL, BEDDING AND FOUNDATION COMPACTION REQUIREMENTS SHALL BE IN ACCORDANCE WITH SECTION 601. 

5. ASPHAlT CONCRETE BASE AND SURFACE COURSE SHALL COMPLY WITH SECTION 336.2.4. I. 

6. PROVIDE I. MINIMUM BASE WIDENED AS SHOWN IN TRANSVERSE TRENCH (TYPE B) AT ENDS OF LONGITIJDINAl TRENCH (TYPE A). EXCEPT WHERE EDGE ABUTS 
EXISTING CONCRETE. 

7. USE TRANSVERSE TRENCH (TYPE B) SURFACE REPLACEMENT WHERE A LONGITIJDINAL TRENCH (TYPE A) CROSSES A STREET OR GOES THROUGH AN 
INTERSECTION. 

8. COPPER OR POLYETHYLENE WATER PIPES EXPOSED IN TRENCHES TO BE BACKFILLED WITH CLSM SHALL BE WRAPPED WITH MIN %" THICK CLOSED CELL FOAM 
INSULATION OR %" WIDE BLACK INSULATION BEFORE PLACING CLSM. 

\'IS DETAtl. NO.AA..,MARICO"A~ " STANDARD DETAil BACKFILL. PAVEMENT 1/7/09 200-1~~=,:::,.,. ENGLISH200-1 AND SURFACE REPLACEMENT DRAFT 

TRENCH WIDTH
 
PER SECTION 601.4
 

TYPE "B" TRANSVERSE TRENCH 
(trench in pavement not parallel to traffic) 

RESTORE SURFACE OUTSIDE OF TRENCH LINES DAMAGED DURING 
CONSTRUCTION WITH LIKE MATERIAL TO ORIGiNAl CONDITION 

4'MIN 

SURFACING: 

BASE (Wexisting): MATCH TYPE & 

MATCH TYPE & THICKNESS 

THICKNESS OF EXiSTING 

OF EXISTING 

BACKFILL: 
AB.C, GRANULAR 
BACKFILL, OR NATIVE 
BACKFILL PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 

TRENCH WIDTH (see Notes 2 & 3) 

PER SECTION 601.4 

TYPE "D" 
(trench not under concrete or asphalt pavement) 

NOTES: 

Case 08-10 

A.C. SURFACE COURSE: 
(see Note 5) 

A.C. BASE COURSE: 
(see Note 5) 

BACKFILL: 
A.B.C, GRANULAR 
BACKFILL, OR NATIVE 
BACKFILL PER SECT. 
702 & 601 OR CLSM 
PER SECT. 604 & 728 
(see Notes 2 & 3) 

TYPE "B-MODIFIED" 

MATCH ADJACENT GROUND SURFACE
 
WHEN FiNAl STREET ELEVATION IS UNKNOWN.
 
OTHERWISE, PLACE TO FINISHED SUBGRADE.
 

BACKFILL:BASE: 
AB.C, GRANULAR

AB.C, GRANULAR 
BACKFILL, OR NATIVE 

BACKFILL, OR NATIVE 
BACKFILL PER SECT. BACKFILL PER SECT. 
702 & 601 OR CLSM 

702 & 60 I (see Note 2). 
PER SECT. 604 & 728 
(see Notes 2 & 3) 

TRENCH WIDTH 
PER SECTION 601.4 I BEDDING 

DETAIL 

TYPE "E"
 
(trench in future roadway prism or alley)
 



TYPE "A" LONGITUDINAL TRENCH 
(trench in pavement parallel to traffic) 

TYPE "B"TRANSVERSETRENCH 
(trench in pavement not parallel to traffic) 

EXISTING SIW TYP. 
EXISTING 
PAVEMENT 

EXISTING 
PAVEMENT 

"--EXISTING CIG TYP. 

NOTES: 

1. SEE DETAIL20lJ..l FOR DETAILED TRENCH REPAIR REQUIREMENTS FOR TRENCH TYPES NOTED HEREIN. 

2. SEE MAG DETAIL 211 FOR REQUIREMENTS REGARDING THE USE OF PLATING OF TRANSVERSE TRENCHES. USE OF 
STEEL PLATES SHALL NOT EXCEED 72 HOURS AFTER COMPLETION OF BACKFILL AND PRIOR TO FINAL PATCHING. 

3. IF REQUIRED BY AGENCY, USE TYPE B MODIFIED TRENCH IN LIEU OF TYPE B FOR TRANSVERSE TRENCH REPAIR. 

200-1 
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PAVEME.NT MATCHING .-\I'iD SlJ'RFACING REPLACEMENT 

336.1 DESCRIPTION: 

Stt'eetand alley pave"",n! and sutfacing within the Contracting Agency's rights-of.way, re11lOvcd by coustnKtionactivities or to 
be widened ormatched incouucctioowith the improvementofPnblicWol1.-s,sballbeplacedas sbownonthe plans and applicable 
standard details, in accordance with this specification 31ldtor the special pro'\-isions. . road,\'ay.

I ~ or B Moddied Standard Detail 200 and 
Asphalt concrete pavcmeutreplacement shallbe constructed in accordance withType-A, B, of:!l1tMMie:r~.tMh,as indicated ill the Contracting Agency Special Provisions or 
onthep1ans,OIMi'''"'1'"ush, 6....08.311 .m8119. 

/ 200 
POl"lLmd ccnlClll concrete pavement replacement shall be in accordance with Type C ofthe Standard Dctaih. and as required by 
SCCtiOIl' .9....8 7i!;;. 324. 

All other ' 1" the righl-of~wt1y but not in pavt,,"{i n:wdwnys D of Standard Detail 200 ami 
A lie if Ii1liilUpiilil.-liie surface replaCell1elrt shall be constructed in accordance with Type F .fMeftllld li.t_ as indicated in the Contracting Agency Special Provisions or 
on the plans MiLl itt ~ee*i&t1 '19i!. 

herein 
Tanponuy pavement replacement shall be constrncted as required ~ 

Pav"'l1lenls to be matched by constrnction of I1CW pa,'e11louts adjaCC11l to or at the ends ofa pl'Ojcct sha1l he saw cut in accordance 
",ith these speciticatiolls and where sho"" 011 the plans. 

PavClllent and s\llfacing replacement with:iii ADOT rights.of-way shall be C9n.InICI~d,.inaccot'dance \vith their permits andlor 
specification requirements. 

The eXiSting po}'<!;"enubaILkcufand triinmed.after placaucntof.rcqWred.ABC.andj11Sl prior..to placciilcnt oJ..phall..cObcrete 
for pavement widening or extension, and the trimmed edges shall be painted with alight coating ofasphalt ccmcnl or cmnIsified 
asphalt inunediatcly prior to constructing the ncw abutting asphalt cooacte pavements. No extra payment sha1l be provided for 
these items and all costs incurred in pcrfonning this worl< shall be incidental to the widening or pavement extension. 

The exact poim ofmatching. tennination, and overlay Illay be adjusted in the ficld, ifnecCSS31)', by the Engineer or designated 
represeutative. 

336.2.2 Pavement to be Removed: Existing asphalt. pavC11lCl1t to be removed for tre1lchcs or for other undergt'ollnd collStrnetion 
01' repairs shan be cut by a device capable of making a neat, straight and smooth cut without damaging adjacent pavClllCnt that 
is not to be removed. The Engineer's decision as to the acceptability ofthe cutting device and manner ofoperation shall be tiM!. 
If saw culting. only. is to be Iltilized, it ,vill be so specified in the plans or special provisiOllS.

IIn lieu of cutting trenches across driveways, C\llUS and gutters, side"-.Ih, alley entrances, and other types of p",,,,menls, the 
Contractor IMy, when approved by the Engineer, clect to tnuncl or bore Ilnder such strncturcs and pavements. 

When installations at'< ,vithin the street pavement and essentially parallel to the ceOler line of the street, the Contractor, with 
approval of the Engineer, may clect to bore or tunnel all or a portion of the installation. In such installations, the seal coat 
requirements, as discussed in Section 336.2.4, \\ill be modified as follows: 

Revised 1999 
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(A) If the pavement cuts (bore pit.. reoovcry pits. etc.) arc 300 feet or more apart, the bore or tunneled distance will not be
 
considered as part of the open trench and the seal coat may not be rcqnired.
 

(B) If the pavement cut.s (bore pits., rccOVelY pits. etc.) .... less than 300 feet apart, the distance between the cuts "ill be
 
considered the ..me as a trench cut and tI", distance will be added to any trench cut distances.
 

336.2.3 Tcmpora1'Y P• .,.....nt Rcpla,clnclIt, Temporary paveUlCllt replacement, as required in Section 601. may be "ith
 
cold-mi." asphalt concrete. with a mininnun thickness of 2 inches, using aggregate grading in accordance with Section 71 O. -.00---- PennancnL pavement replacement shall rcpltlce tcmpornry repairs within 5 working days alter completion oftempomry work.
 

Temporary pavement repl.,ce""'nt shaD be used in lien of inunccliate plac.",.,nt of single course permanent replace"",nt or the 
fu'St COlll'SC of two course pavement replacement only on iransverse lines such as spur OOlUlCCtions to illiets. driveways. road 
crossings, etc., whenrequircdby the Engineer, byutilities orothers who subcontracttheirpcnnancntpavcmcutrepJacement, under 
special prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavCUleUt 
replaccmcut shall be placed during the Saule shift in which the backfill to be cov....d is completed. 

Rolling ofthe temporary pavement replacCUleUt shall conform to the follo\\'ing: 

(A) Initial or breakdown rolling shall be followed by rolling with a pneumatic-tired roller. Final compaction and linishrolling 
shaJJ be done by means ofa tandClll power roller. 

(B) On small are.. or "here equipment specified abo... is not available or is impractical, the Engineer will approve the use of 
small vibrating rollers or vibrating pla.te type""co,rapactors provided comparable .cS'l11Il8ction is obtained. 

L1ying of single course or the base COl' 
applicable shall never be more than 6' 

Single co~replaccmcnt sh.,11 consist ofa 12.5 mm or 19 mm nUx placed and linished as clircctcd by the Eiiltineer. 

e base course of two course pavemctll repJaceUlCllt shall consist ofa 19 mmmix in accordanccwith Section 710. 

The trench must be c0"'l';l to its required density, and required ABC mu.t be in place pn. :0 the placement of the asphalt 
concrete. 

(336.2.4.1 rearranged - new text in green) 

336.2.4.1 Permanent Pavcm('nt Replacement: Pavement replacement for longitudinal cuts (essentially parallel to the street centerline) 
grcatcrth.1.n 50 feet. in length and lrtll' ....vcrsc CUtS of ClOy Icngtll shall be flt ICllst II two-course pavement replacement ill' ii~II"'iJlflil118iQiA 

.PavemC'·nt replacement for I0l1gitudin~,1 cuts 'Malllsi tt3 "18 eLM8' uRt:arliAlt less thun 50 feet illlength.wliI" Ii'fliV IiIUti;; bell hole-s and similar 
small ore3S may be il single l:Oursc providl:d llll' luyer Lhi,~kncss ":OIoplic!:' with rl'.qllircrn~nts ofSI,.,\:uun 3215.4. 1\11 pavement replacement 
shall mal:Ch gradation and thkkncss of the existing pavement.. 'l1,!se efte eel:l,rse Pavement ~ rcpbccmcllt s~all be compacted wUA..a 
"itJt'al-gry rlillif to the same deusity specified for asphalt cone.rete pavements in Section 321. 

Unk!ofs (\lhl'rwisc nOh:~t. pt1.... ~ment replac(,llH.·ut.;htlll comply \-vllh lhc.~ following: 

(A) Single CO:lTSC pav~mlCnr replacement shall consist ofa 12.5 mm or 19 mOl mix phc"'d .'VA fjpifbed H" -iir"'c"ed h~! lb .• Enginecr ill 
,1c<:orduncc with Sf.:.Ctiol1 710. 

(B) The base coursc(s) of~ a rnultiwcourse pavement K'Placcmcnt sh311 consist of a 19 mm mix in ilccordancc with Section 710. 

(C) The surface course of a mlllti-Loursc pavement rc-plar.:ement shall consist ofa 9.5 nun Of 1.2.5 mm mix in accordance with Sectiotl 7LO 
alii iP811iH:8Q Ay tits MR:@in8&rto match tl.1C existing: surface. The surface course shaH not be placed sooner Ulan 2 weeks after the base co~e. 

except \",here the· trench crosses a sigmllize.d intersection. In this case the surfilce course shall be pl:lced within 48 hours, or the c.rossing 
pavement re.placc11le.nt shi.111 be a single course as spe.cified nbove. 

(D) Where the buse course is to he placed with [lonN co1l.lpaclivc equipmC'nt, it shul1 be· not less than 2 inches in thickue.ss and the rr....l.lterial 
shall be in.l1ncdiatcly rolled with a pncuJnatic~tirc·d roller. The surf.ace course shall be ofsufficiclll depth to provide the toLaI required 
compaction thickness of the. two courses, but not more than I inch. 

Revised 2003
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thebase course is to be placed with non-compactive equipment, it shal1 benotles.s than2 inches in thiclcness and.tbc4iterial 
shall ~edi.'aatetely rolled with a pneumatic-tired roller. The surfu:e cOUl~e shal1 be of sufficient depth to ~e th total 
required co~ thiclcness of the two COlltSes, but not more than 1 inch. 

Wh.,... the trench is 6 feet re in width, all courses. single or both courses of the two co paveweut repL""ement, shall be 
laid with a self-propelled compac . spreading equipment. When the trench is
 
compacting, spreading equipment shal1 n wider than 8 feet. All courses. e
 
thiclcness ofnot less than 1 1/2 incbe,s.
 

TIle surface course shall consist ofa 9.5 mmmix in accvJ.
 
Slufoco. The surface course shall not be placed
 
signalized intet'Section. Inthis c..1se the S\ltfac
 
be single cOlltSe as specified above.
 

e is to be byweaus whieh will result in 0 sUl-face texture satisfa, 

WhCl~ lift o'Ph-'lt concrete (asphalt concrete base and asph-'llt concrete wearing cllllrse) exists, the base cor 
be made in lifts not exceediug 6 inches in compacted thickness 10 wilhin 1/2 inch ofthe finish grade. 

~~ 

to 8 feet in width, the self-propelled 
the surface course, shall be ofa compacted 

336:2.4.2 Adjustments: When new or existing manholes~ valuc:s, survey monwnents, clean mds, etc. faU \l;ithin the: limits ofthe 
permanent pavement replocemelll as disc~'in this Section, the Contractor shalfbe rcspoOS1ble for adjnsting the various ilems 
10 the new pavement Slufacc or as directed by th~.~gineer. This will inclu4e1rut n<i!'lle limited to slUlT)' and chip seals. 

336.3~ES.A1'1l LOCATIOXS OKPAVL,u:nA..'l).sUR£ACIXG.IU:PLACE~n:..'iT: 

Nonn.,lly, the type ofpavement replacement and bacldill required~~n-o-I-ed-o-n-the-p-lans--or-s-pe-Ci-fi-ed-in-o-th-er-po-rti-'on-s-of-th-e--

contract dOC\UllCllts and construction will be in accordance with SteailleR This dctaillcquices that a 11 inehes ''PO 'Fop be 
utmcd sl£1 nomud Izufti, Au .. is pCiptudi Am t as, ODC of ~a flJlIl ,iell] of ~he 61mb Clte&.ahoc.1=ltctcfSiC, Type .... 

}I' 'Mest 'pMU:MI!M iH:ilqtt:d:l ll"'F''Fe,. heft. II tbetI:as:.Blle3J13AJ",eteJ !IolSthJett!htlllddel3lehCatmllat Ike Iss(!3
if"", t.fft....t.... til. a•••' 1'",. Ii pll 'IB'JM..,la.'IBIBt.T1:Il"~lIil.iI.. tq;'Tep SR'" eiEl.", .....1"'PIIl••M...18 BlilitUil 

~. 

Ifa type is not noted on tbe plans or specified in the special provisions, the following criteria will govern: 

Type A pavement replacement; ill:ol Jilin, dn "17' Top, ,,>ill be utilized on all streets where the excavation is~llel to the 

Rev 1/7/09 

(E) \Yl.lcrc the trench is 6 feet or more in width, all courses j "iA81. QF lJlIl~ IlIAU.slM' Qfllto ""9 OQWRie fUI"UIIiUll' f9phillulIl.at shall bc.J.a6Q. 
placed with.a.self-propclled ifilRpP ~liI1M> spreading and compacting equipment. When th~ trcllCh is from 6 to 8 feet in width,~ sc-lf-propellcd 
~ spreading and c(lnlpadillg equipment shall not be wider than 8 feet. All courses, except ule surface c:ourse, shall be of" compacted 
thickness ofnot less tban 1 .1/2 mehes. 

(F) Placement of the surfnce course is to be by meaDS which wHl re))'U1l in a surface teXl\lfC satistactory to the Enginc.c.r, and flush with the 
existing pavemt."'t1t. 

('~) "laeF d98f1li:A Aliplnlt' 9AtilHte (asphalt 99AQl"QU burg nAg Ar~ 1h 9QtWWfooWW'RI18 99'1Jff.ij lantii'l''; tlu hnrq "l'?IIJT9 nph JfIA:l'Rfo 6auU l;n 

r tll~~ i iliA!! fist i!Jl2udift! (ij ift2ftu in 2elft1Jftt1tes th:iekllttStt ttl , itltiu 1,Q iflleh: eft:h:e ""islunl grB,l~. 

(11)~ pa\'("m~nt rCfliacemcl1l surface shall not vary more !"twn ~'4 illCh lhlffi Lhe·lower ~dge ofi.l str:lightedge placed tl~ros~ the r~plae-tment 

pavemeilt ~ur(1cc ~twecll edges of the e,li.isting m.atehe·d surfa,,·es. Wh~n the pavement replaccmcnt includes replaCCl1.1cnt of the roadway 
cro\\'ll, the ~url'al,,'l' smoothl1C'~":i sh.,l1 cOl1l111y with requirements of Sec lion ~\21. 

Lnying'8'f a single course or thc base coursc{s) of the asphalt concrete pavement replacement 4.1\616 d til 8 edttf!J6 ,e:,lseoPl el1~ is &rtj"lliettble 
shaJlnever be more than 600 feet behind the ABC placcmcnt for thc pavcll1e·nt replacement. 

The trench must be compacted to i.ts requin..~ density. and required ABC must be in place and i."ornp:ldeti prior to the placement of the asphalt 
concrete. 

For cutl) greater than 600 fect iu lenglh the entire area shall then be seal coated in flcc:ordal1ce WiUl Scdion 330 (coated chips) or as. othcrwise 
spt."Citicd. This seal coat shall ext"c;:nd from the edgc of pavement or lip of guUer to the street ce.nte.r1ine except that on residcntinl SITc...-:eLs less 
ilian 36 feet face-to· face of curb or where pavement patch stnlddlcs the centerline, the entire width of st.reet shall be seul coated. 

In lieu of placing the seal coat as required pJeviously, and with approval ofthc Contracting Agency, the Contrdclor may deposit with the 
Contracting Age.ncy for credit to the Street Maintt'1'J,mce Department,:t negotiated agreed upon amount. The Street Maintcmmce Dcpartrl:tcnl 
will incorporate this work into their stn.."C't rnainten:ulce program. 

Details 200-1 and 200-2. 

Placed as Notes 6 and 7 in Detail 200-1 

c-ssentially longitudinal or 

centerline ofthe street, Use type .B pavement replacement w'he.never a longitudinaltrcnch crosses a street or goes through an intersection.
 
,- or at on angle
 

Type B pavement replacement, .1_E the 'q;'" Tel!. :\rill be utilized on all streets \\llere the excavation is transverse to the
 
centerJine of the street.
 

Type C pavement replacement will be used to watcb existing portland ccment concrete P8\'C111CIlI. 
w1l1 be utilized to repair asphalt c:oncrctc. portland concrete and aggregate surfaces in the right-of-way. bUl nol in paved roadways. It may also 

Type D pavclllCIlt rcplacewell14be used ,men tbe condilion oftbe existing pavement does not justify constJ:nclion ofType 
A or B, PriorwrittC'n approval of the Engineer is required, for lhis condition. 

ll<...ised2002 336-3 
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Where a longitudinal trern:h is pa'1ly in pavement, til< pavement shall be replaced to the outside edge of the existing pavement, 
on a straight line. as indicated on the plans. Measurements for paYlJl<llt sha11 be from til< inner limit ofpay ",;dth allowed below, 
to the outside edge of the existing pavement as d.fined herein. 

Where no part of a trench is in pa"emenl, surfucing rep1accrnent "'ill only be specifi.d where existing surfuciug mat.rials hay. 
been remo\'ed. 

Whena trench cut is in aggregate surfacedarea, the surfucingreplacement shallbe ofalike type anddepth as the existingmaterial, 
cou'Pacted to the den.iti.. required in Section 601. 

336.4 MEASUREMENT: 

M.asuf<ln<lltforpnym.nlnndsurfacingreplacementshaUbebythesquareyard,bnseduponactual fi.ld m...uremellt ofthe aren 
covered except .. noted below. 

B Modified and E 

(A) In computing pny quantitio> for replacemeut Types~,pay widths will be bnsed on the actual field measuredwidth, 
however the boundaries of the lllCasuremellt will not .xtend further than 1/2 the distance, either side, from the center1ine ofthe 
pipe 8S depicted on Table 601.1, MAXimum Width At Top Of Pipe Gteater Than O.D. OfBarrel. 

__----------------------A,B, C lind D 

(B) In computing pay quantities for rep~l<nt Types IS, 9, 8, ..~ 1', pay wjdlhs.will be based on the actual field measured 
width, however the boundaries of the lll<a(.~'ill not extend further thmfl f2 t~'distllJlce plus 12 illches, either side, from 
the centerline of the pipe as depictedLoh'Table 601·h.Ma.'Cimum WidthJ',tfop Of Pi~GteaterThanO.D. OfBarrel. 

on the IimitatiollS specified 

(F) When special pro';sions allow de\;ations from lhe trern:h widths specified in Section 601, the above anowed pay ,,;d!hs 
for pav.nlCllt replacement .uay be altered where so specifi.d. . 

(0) MeasW'<lllClll ofpavement and surfacing replacemcnt sha11 be mode along the finished surface of the ground to the nearest 
foot, and shall be COUlputed to the n.....st Slj\18f< ynrd. 

336.5 PAYl\fEl'<1: 

DirectpaYlllentfor pav.ment or surfacing replacement \lin be made for replacement 0'....aU pipe trench cuts except as otherwise 
allowed in the special pro\isiOllS. PaYlJl<llt for replacements over other work sha11 be included in the cost of COllStrncting that 
worl<. in accordance with the applicable stnndard details and specification"

Payment for t<UlJ'Ol'luy pavement replacement .sha11 be included in the cost of the pipe. 

When a Contractor has the option of either jacking ondfor boring or op<ncut construction, and elects to construct a pipeline by 
the jacking and/or boring method, h. will be paid for the replacement of such itenlS of work a< pOVC1n<llt, curb and gutter, 
side\\.''a1l4 drivC\\'-ay, and alley entrances, as allowed for opcncut constnlCtion. 

------------- £nd of Sulion------------
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The Contractor sball be entirely responsible for safeguarding and maintaining all conflicting utilities that arc: shown on the plans 
(Sections 107 and 105 apply). Tbis includes overhead wires and cables and their suppol1ing poles whether tl",y are inside or 
ontside of tbe open trench. If; in the cotll'Se ofwode, a conflicting utility line that was not sho...u on the plans is discovered, the 
Contractiug Agency will either negotiate with the owner for reloc.tion, relocate the utility. change the a1ignma>t and grade ofthe 
treIK:h or as a last- resort, declare the conflict as 4'extl'a ,,'Ol'kn to be ft"-omplishcd by the Contractor in accorda.oc:e with Section 
104. 

601.3.2 Irlil/.ation Ditches, Pipes and Strnctures: The Contractor shall contact the o...ncrs ofall inigation facilities, and make 
ammgall<llts for necessary collstrnction eteal1UlCCS and/or dry-up periods. 

All irrigation ditches, dikes, hcadgates, pipe, valves, cbecks, etc., danlagcd or removedby tbe Contractor, shallbe ..estored to their 
original condition or better, by tbe Colltl'3ctor at IlO additional cost to lb. COiltracting Agency. 

601.3.3 Buildlnl/., Foundations and Strnctll1'es: Where t=ches are located adjacent to building. fOllUdations,.ud structure., 
the COiltraCtor sball take .11 necessary precaution againsl damage to them. The Coutraetor shall be liable for any damage caused 
by the const:nK:tioD. 

E.."ocpt where anthorized in the special provisions or in writing by tbe Engineer, water settling of backfill material in trencbes 
adjacent to stnlclures will not be permitted. 

601.3.4 Pe"maneut PIpeSnpports: PClUl.,ncntpipe supports for thevarious types and sizes ofsewer, water and utilityJines shall 
COufOlID to the Standard Details or the details"Showll OIl the plans. Such pipe suppOrts shall be erected at the locations sho,," on 
the plans andtor atony other locations a,s'U'cc~ as dctel1mncd by the Engineer. 

601.4.1 Foundation: The material npon which the coodnit or stmcllue is to be placed shall be accurately finished to the grade 
or dimensions sho...n on the plans or .. directed by the Eoginccr. The bottom portiOIl ofthe trenchshal1 be bronght to grade so 
that the conduit or slTucture will be COIltiunously in contact with the material on which it is being placed. Ifrocky or unsuitable 
soil is encOlIDtered. SubsectiOll 601.2.5 applies. 

601.4.2 Bedding. Bedding shaI1 consist of tll"anuJar material cOlltaining no pieces larger tban I 1/2 inches and fi... ofbrokcn 
concrete, broken pavcmcnt~ wood or other deleterious material. Open graded rock will not be used without the "ritten approval 
oftbeEngineer. - ....------------------------------------

Where water consolidation is ,,>;cd, bedding fOl' condlut., 24 inches or less in I.D..• may be plaeed in one lift. For larger conduits 
the first lift shall not exceed the springlule ofthe pipe. 

Where mechanical compactionis used, the moisture content shaI1 be such tbat the specifiedcompactioll can be obtained. The first 
lift shall be 8 itlChc. or two-thirds ofthe distance to the springline whichever is greater. Succeeding lift. sball not. exceed 2 feet 
loose and cxtrCl1l< care will be takcu to prevcut damage to or movewent ofthe couduit by the compaction equipment. 

601.4.3 Backfill: Bac1dill shaI1be solwd earthen material free frombroken coucrete, brokenpavement, wood or other deleterious 
material. Unless otherwise specified, this may be native material ",ilh no piece larger than 4 inches, .•e1ect material or aggregate 
base course. ~kfiII tlUdcr street pavement shall be coustluctedper Detail 200 "oith the type ofreplaccmcut noted on the plans 

601-4 

Recycled or reclaimed aspb.1lt c<J!lcrete $h311 not be used. 

Bedding for uoelt:rground utilities expO$cd during construction shall he restored in compliance with the requirements estthlishcd by the utility owner. 

Rec}'clcd or reclaimed asphalt concrete shall oot be used. 
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or in the special provisiollS. Unless oth......ise noted, backfill under single curl>, curl> and gutter, sidewalk, <Im'eways, valley 
gutters. etc. shall be the sanl< as tbe adjaecnt street paveJII<nt. 

Utilities instlilled within a future roadway prism or within an ullsurfaccd alley shall he in accordanc~ with Type E ofStand:lrd Dctai1200 IInl~ss 

Where water cOll'olidation is used, bacldill will be placed in lifts as required in the following table prior to settleWCllt. otherwise noted. 

Trench Width BackJill LIlls 

IS" to 24" Not to exceed 4'
 
2S''1036'' Not to exceed 6'
 
Dv'er 36" Not to cxcec:d sr
 

The abeve backfill lift limitation' are not applieable ",'hen water saturation is done by the jetting method. 

Where I1ltChanical compaction is used, backfill shall be placed in lifts the height of which shall not exceed that ",illch can be 
effectively compacted depending on t1l< type ofmaterial, type ofequipment and methods used, and underno circ\llll,tances shall 
e"ceed4 feet, 

BackfilL arolllld utiliti.. that are exposed dlll'iug trench e"cavation, shall be, placed in accordance with the bedding methods. 

601.4.4 Compaction Densltie" Unless othe""ise provided in the plans andIor special provisions, the trench backfill shall be 
thorougWycompacted to not less than the densities in Table 601-2 ,,'h01lt<Sled and determined by AASHTO T-99 and T-191 or 
ASTM 0-2922 andD-3017. WhenAASHI6T'C99, mtthodAor B, and T-191.ad'\~ fordensitydetcnninatioD, MAG Detail 
190 will be used for.'Oclc COlTection. 

"""' m, ...... ~ ,.,..,.., I 100"10 for
pavClll<ll~ curl>, gutter, sidewalk, or s'Uch 

granularc:onstruction included in the contract, or I 90% I 90% 
when any part ofthe trench excavation is 

9S%fornon.. 

withiu 2' ofth. abev.. -< granular 

II 
I 00 any utility casemen;::;;?et, road or 

alley right-of-way outside limits of (1). 

III 
I Around lW)' strucllu-es 01' cxpo~d 

utiliti... 

Nole: The type required will generally be sho"''ll oume plans and the plans "'ill gov-.rn. Where no type is shms'll on the plans 
the type shallcowplyssith Table 601-2. 

A consideration in detennining the backfill Types as shown on the plans, is based on the trench \Sidths as sho\S'll in the Contract 
Docluucnls. Ifth..e trench widths iucrease beyondthose widths referred to above au<! fall within the 2-foot limit ofpavedsurf3ces 
and other impl'OVClll<llts due to coustruction exigencies, the backfill designation for that portion within the 2-footlimit of such 
improvements shall be TWe I even thougb Type 11 backfill is sho"'n on the plans. 

Add a comma between "..selDent" and "sITeet" 

I 
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MARICOPA COUNTY 
Department of Transportation 

MEMORANDUM 

Date: January 6, 2009 (Revised 1/07/2009) 

. To: MAG Specifications and Details Committee 

From: Robert Herz, MCDOT Representative 

Subject: Modification to Section 340.2.1 Detectable Warnings Case 09- 01 

PURPOSE: Update requirements to conform with current ADA requirements. 

REVISION: 

340.2.1 Detectable Warnings Detectable warnings shall consist of raised truncated domes aligned in a 
square grid pattern in conformity to the 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.,?O"uen:ent ()fthe ~as(;) diarueter. l!linimull1!0 <is" per<:ellt oft~e 1>a5<: <iiam(;)t~r IIHlximllIJ1, al1~.o _ 
height of 0.2 inches,., Dome 'penter-to~cellterspacing of 2.35 inches, measured between the most adjacent 

° 

domes on the square -grl;f Dome -c"enter-to-cenOtcr- spachili for "radial instaliations· s}Hlllbe"\:6 inches '--~ 
0" 

~ 
•

, 
minimum and 2.4 inches maximum with a base-to-base spacing of 1.6 inches minimum. Detectable ". 
warnings shall contrast visually with adjoining surfaces. Visual contrast shall be obtained by color, use 
safety yellow or other approved color. The color shall be an integral part of the material surface. The 
material is to be durable with a non-slip surface not subject to spalling, chipping, delamination, or 
separation, All detectable warnings shall be approved by the jurisdictional agency prior to installation. 

Deleted: 0.4 inches 

Deleted: , 

Deleted: and 

Deleted: spacing 

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



CASE 09-t2~ 
Rev. 2/4/09 

TAPPING SLEEVES, VALVES AND VALVE BOXES ON WATER LINES 

630.6 AIR RELEASE AND VACUUM VALVES:
 

Valve asselnblies shall be furnished and installed where shown and as detailed on the drawings.
 

(A) Air release on water mains shall be controlled by the use ofan air release valve assembly, or size and type as shown on the 
plans. Air release valves shall be ofthe flanged or screwed type as shown and shall be similar and equal to Apco, Crispin:l-A.R.I. or 
Simplex. 

(B) Vacuum and Air Relief when called for on the plans shall be controlled by a vaCUUln relief valve on the air release valve 
noted above and the valves shall be ofthe same Inanufacture or may be a combination air and vacuum valve assembly siInilar and 
equal to Apco, Crispin, A.R.I. or Simplex. 



SECTION 796
 

GEOSYNTHETICS
 

796.1 GENERAL: 

Geosynthetic fabrics, grids and membranes used for construction purposes, including woven and non
woven materials, shall be in conformance with this Section. 

Identification, packaging, delivery, storage and handling of geosynthetic materials shall be in accordance 
with manufacturer's recommendations and ASTM D4873. Each roll shall be labeled or tagged to provide 
product identification sufficient to determine the product type, manufacturer, quantity, lot number, roll 
nUITlber date ofmanufacture, and shipping date. 

Geosynthetic materials shall be packaged in a manner that will protect the materials from hamlful 
environmental conditions as referred to in the manufacturer's specifications. Fabric rolls shall be stored and 
protected from the weather. If stored outdoors, the rolls shall be elevated and protected with a waterproof 
cover, and in no case shall geosynthetics be exposed to mud, dirt, dust and debris. 

796.2 MATERIALS AND REQUIREMENTS; 

Geosynthetic materials shall be inert to commonly encountered chemicals, resistant to rot and mildew, and 
shall have no tears or defects which adversely affect or alter its physical properties. 

Materials required for complete and proper installation of geosynthetic materials that are not specifically 
described herein (such as pins, nails, washers, etc.) shall conform to the manufacturer's recommendations 
and be as selected and supplied by Contractor subject to final approval by the Engineer. 

Requirements represent minimum average roll values in the weaker principal direction. Average of test 
results from any sampled roll in a lot shall meet or exceed the minimum values noted herein. Lot shall be 
sampled according to ASTM D 4354. 

796.2.1 Pavement: Pavement fabric to be placed as an interlayer beneath a pavement overlay or between 
pavement layers shall be constructed of at least 95 percent (by weight) nonwoven synthetic fibers of 
polyester or polypropylene, thermally bonded on one side. The fabric material shall additionally conform to 
the physical properties shown in Table 796-1. 

TABLE 796-1 
PAVEMENT GEOSYNTHETIC PROPERTIES 

Property Class A Class B 
4.1 min. 4.0 min 
100 min. 90 min 
50 min. 50 min 
300 min. 300 min 

0.25 min. (1) 
0.20 mID 

ASTM Test Method 
Weight: oz/yd2 D3776 
Grab tensile strength: Ibs. D4632 
Elongation at break: % D4632 
Melting point: degree F D276 

Asphalt retention: gallyd2 D6140 

(1) May be reduced within street intersections, on steep grades or in other zones where 
vehicle braking is common, but not less than 0.20 gallyd2

• 

796.2.2 Filtration (Drainage) and Separation: Fabric for use in subsurface drainage or as a permeable 
separator shall be nonwoven or woven fabric consisting only of long chain polynleric filaments such as 
polypropylene or polyester formed or woven into a stable network such that the filaments retain their 
relative position to each other. The fabric material shall additionally conform to the physical properties 
shown in Table 796-2. 



TABLE 796-2 
FILTRATION & DRAINAGE GEOSYNTHETIC PROPERTIES 

Property Class A (1) Class B (2) 

180 min 80 min. 
160 min 70 min. 
80 min 25 min. 
50 min 25 min. 

>50 >50 

50 min. 50 min 

ASTM Test Method 
Grab tensile strength: lbs. D4632 
Seam strength: lbs. D4632 
Puncture strength: lbs. D4833 
Trapezoidal tear: lbs D4533 
Apparent opening size: 
US Standard sieve size 

D4751 

Ultraviolet Stability: % D4355 
(1) Class A - Use where installation stresses are more severe than for Class B application 

(i.e. very coarse sharp angular aggregate, heave degree of compaction). 
(2) Class B -	 Use with smooth graded surface having no sharp angular projections and sharp angular 

aggregate. 

796.2.3 Erosion Control: Erosion control fabric for use below all areas to receive aggregate or rip-rap rock 
slope protection shall be a woven monofilament fabric or a nonwoven fabric consisting only of long chain 
polymeric filanlents such as polypropylene or polyester formed into a stable network that the filaments 
retain their relative position to each other. The fabric material shall additionally confoffil to the physical 
properties shown in Table 796-3. 

TABLE 796-3 
EROSION CONTROL GEOSYNTHETIC PROPERTIES 

Property Class A (1) Class B (2) 

8.0 min 6.0 min 
270 min 200 min. 
45min,115 max 15 min.,115 max. 
110 min 75 min. 
430 min 320 min. 
75 min 50 min. 

30 -140 30 - 140 

70 min. 70 min 

ASTM Test Method 
Weight: oz/yd2 D3776 
Grab tensile strength: lbs. D4632 
Elongation at break: % D4632 
Puncture strength: lbs. D4833 
Burst strength: psi D3786 
Trapezoidal tear: lbs D4533 
Apparent opening size: 
US Standard sieve size D4751 

Ultraviolet Stability: % D4355 
(1) Class A - Use where installation stresses are more severe than for Class B applications. 
(2) Class B -	 Use with structures or under conditions where the fabric is protected by sand cushion 

or by "zero drop height" placement of stone (stone placement depth < 3 ft; stone wt < 250 lbs). 

796.2.4 Soil or Base· Reinforcement: Geosynthetics (geogrids) used for improving the stability of weak 
soils or reinforcing aggregate bases shall be a network of integrally connected polymer tensile ele-ments 
with aperture geometry sufficient to permit significant mechanical interlock with the surrounding soil, 
aggregate, or other fill materials. The geogrid structure shall be dimensionally stable and able to retain its 
geometry under manufacture, transport and installation. Geogrids shall be comprised of 100 percent 
punched and drawn or extruded virgin resin polypropylene or high-density polyethylene, with a maximum 
of 5 percent in-plant regrind material. Geogrids shall additionally conform to the physical properties shown 
in Table 796-4. 

796.3 TEST & CERTIFICATION REQUIREMENTS: 

Certificates of compliance shall be submitted to the engineer upon delivery of material for use of a 
specified project. Samples of materials shall be submitted for testing. No samples shall be taken within 
five feet from either end of roll. Dimension and determination of the amount of samples needed shall be 
determined by the Engineer. Each geosynthetic nlateriallot or shipment must be approved by the Engineer 
before the materials nlay be incorporated in the work. 



Testing methods and results shown in the certificate of compliance shall conform to the listed specifications 
for the proposed geosynthetic use. Supporting documentation including, but not limited to, product 
information sheets, installation procedures and recommendations, recommended use, and project references 
shall also be submitted by the supplier or manufacturer as part ofproduct evaluation and pre-approval. 

TABLE 796-4 
REINFORCEMENT GEOGRID PROPERTIES 

Requirement
Property Test Method 

Type 1 Type 2 
Aperture size: in 1 min. 1-3/8 min. ID callipered 
Rib Thickness: mil 30 min. 50 min. ASTMD1777 

Rectangular Rectangular or 
Rib Shape Observation

or Square Square 
Junction Thickness: mil 60 min. 60 min. ASTMD1777 
Ultimate Tensile Strength: lb/ft 850 1300 ASTMD4945 
Flexural Rigidity: Mg-cm 250,000 750,000 ASTMD1388 
Min Tensile Strength G~ 2% Strain: lb/ft MD 410280 ASTMD6637 
Min Tensile Strength G~ 2% Strain: lb/ft CMD 450 620 ASTMD6637 
Min Tensile Strength G~ 5% Strain: lb/ft MD ASTMD6637 
Min Tensile Strength G~ 5% Strain: lb/ft CMD 

580 810 
ASTMD6637 

Junction Strength: % 
920 1340 

80 min. ASTM638 
Ultraviolet Stability: % 70 min D4355 

(1) (MD) Machine Direction (2) (CMD) Cross-Machine (transverse) Direction 
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SECTION 322 

ASPHALT CONCRETE OVERLAY 

322.1 DESCRIPTION: 

Asph.,lt concrete overlay consists of the placing and compaction of plant mix asphalt concrete over existing asphalt concrete 
paving. TI,e thickness of the overlay shall he as shown ou the plans or as specified in the special provisions. Preliminary 
preparation of existing surfaces ",-ill be required except when accontplished by the Contracting Agency, 81\d it is so stipulated in 
lhe special provisions. With the exception of tho.se which have been preheated and remixed OIIly, existing surfaces shall receive 
a tack coat. "'~I---------------------------------------

322.2 MATERIALS: 

The tack coat, aspl).,}t concrete mix and transpoltation ofthe mix shall be as specified in Sections 710 and 321, except for the 
nUlx;,m,Ul size ofagl!'-egate and pel"Centage ofbiuder which shall be as specified in the following paragraph. 

322.3 ASPHALT CONCRETE: 

The aggregate gradation and perceutage ofasphalt binder shall he in accordance ,vith Section 710 using a 112 inch Marshall-Low I 
Traffic mix for overlay wore than one and one-halfinch iuthiclmess and a 3/8 inch Marshall Low Traflic mix for overlay on<: and 
one-half ;'lch or less in thickness.• ,mless 01~ shown or specified in the s,cia!~rovisiol\S. 

~ ~.. -" ~ 

~PREPARATIONO:FSURFACES: 
322.5 

After surfucc:s~ha\'e beCit prepared' to lhFsatisfaction ofthe-EnginectYlheY'shaIheceive"'~lack-coatas-s~cifie(J in Seeti0il'321. 
Traffic ",-ill not hepellnitted over surfaccs whichhave received a tack coat. When the overlay is to exteudonto the concrete l!1llter, 
the gulter shall he thorougWy cleaned ofloose dust and cement particles and shall he tack coated. 

Mt:S CONSTRUCTION J\oIEmODS: 
322.6 

Placing and rolling on the asphalt concrete and the smoothness of the surface shall be as specified in Section 321. 

M!:6 MAi'iHOLES: 
322.7 

Manholes shall be built up 81\d the frames set flnsh with the finished .wface ofthe new paving, and tops ofvalve hoxes., clean-outs 
and other existing sttl",tures shall be adjnsted to finish grade. In the event the base course and original paving have been renlOved 
ordisturbed in order to build up the manhole, they shall be replacedwith approved materials which shall he thoroughly colltp.cted. 
The asphalt concreie aronnd the manhole fran,. shall be completed and made flush with the adjacent overlay. 

!lH:'/o PAYr.ffi'\'T: 
322.8 

Payment for tack coat and asphalt concrete will be as specified in Section 321 except as noted above. 

322-1 Re\"is<d 2009 

If used, a pavement fabric interlayer shall be shown on the plans or specified in the special provisions. 

322.4 PAVEMENT FABRIC INTERlAYER: 

Pavement fabric interlayer shall be in accordance with Class B in Table 796-1 unless otherwise shown on the plans or 
specified in the special provisions. 

Asphalt binder coat used to bond the fabric to the pavement shall be an asphalt cement conforming to the requirements of 
Section 711. Unless otherwise specified. the grade to be used shall be PG 70-10. The application of asphalt binder and 
distributing equipment 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 appiication 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 nor fabric interlayer shall be placed when weather conditions, in the opinion of the Engineer, 
are not suitable. Placement of the asphalt binder and fabric interlayer shall be placed either when (a) the ambient air 
temperature is above 50 degrees F and rising, or (b) the pavement is dry and pavement temperature is 40 degrees F and 
rising. 

EqUipment for placing the fabric shail be mechanized and capable of handling full rolls of fabric. The equipment shall be able 
to lay the fabric smoothly in order to maximize pavement contact and remove air bubbles. Stiff bristle brooms shall be used 
to smooth the fabric, scissors or blades to cut the fabric are also required. The equipment used to place the fabric shall be in 
good working order and is subject to approval by the Contracting Agency. 

Pavement fabric interlayer shail not be placed if the in-plar-e 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 with the heat bonded side up onto the asphaltic binder with a a minimum amount 
of wrinkling or folding. Large wrinkles (1-inch and larger) shall be slit and lapped in the direction of paving. Burning or 
torching of wrinkles is not be allowed. Fabric joints shall overlap three to six inches to insure full closure of the joint. 
Transverse joints shall be lapped in the direction of 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. No joints shall be lapped with more than two layers of fabric. 

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 tempe,dlure of the asphaltic concrete when delivered shall not 
exceed 325 degrees F. In the event that 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 a rainfall on the fabric prior to the placement of the 
asphaltic concrete, the fabric must be allowed to dry completely 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 fdbric. Should equipment tires stick to the fabric during pavement operations, small quantities of paving asphalt concrete 
shall be broadcast on the fabric to prevent pick-up. Decrease of binder rate in order to minimize pick-up on tires is not 
allowed. 
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SECTION 220
 

RIPRAP CONSTRUCTION
 

220.1 DESCRIPTI~N: _ .. . ..	 and underlain with erosion control geosynthetic fabric. I. 
TheeonstrueltoD ofnprap shall cODSlStoffuruishingandplacwgstone, wIth onVlthoutgrout, er seel<e<l ••B."'O Rprap. Thedepth 

Erosion control geosynthetic fabric shall conform to the requirements of Section 796, Class B in accordance with Table 796-3. and type ofriprap sh.,ll be as shoml on the plans or specified in the special provisions. 

Waste or sacked concrete shall not be permitted for use as riprap 220.2 MATERIALS: 

114",";01.' ~a f:orRriprap shall confonn to the requirements of Section 703. • <	 The Contractor, at no additional cost, shall provide mechanical equipment, a sorting site, and labor needed to assist in checking 
riprap gradation. 

iiNPREPARATION OF GROUND SURFACES: 
220.4 Bedding material shall consist of processed natural material conforming to the requirements of Section 702.3, with a material 
The bed for tbe riprap shall be shaped and trimmed to provide cven surfaces. A fooling irench shall be excavated along the toe gradation conforming to Select Materials Type A or B, or Aggregate Base as specified in Table 702-1. 
of the slope as shown on the plans. 

220,3 PLACEMENT OF EROSION CONTROL GEOTEXTILE FABRIC: 
i!i9r+ PLAIN RIPRAP: 

Fabric shall be placed in a manner and at the locations shown on the project plans. The surface to receive fabric shall be free of 
obstructions, depressions, and debris. Any defects or soft yielding places which occur in the subgrade for any cause 
whatsoever shall be corrected and compacted to require density and stability before fabric is placed. These repairs shall be 
made at the expense of the contractor. The fabric shall be loosely laid (not in a stretched condition), aligned and placed with no 
wrinkles that lap. 

•	 I 

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

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. 

Use the following description per MCDOT supplemental specification: 

Riprap shall be carefully placed on the bedding material and erosion control geosynthetic fabric in such a manner as to not 
damage the fabric. If the Engineer determines that the placement of stone has damaged or displaced the fabric 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 fabric. Such correction may include the removal and subsequent replacement of the 

Except when hand mixing is pencilled by the Engineer, grout sh.,ll be mixed in an approved machine mixer for not less than I bedding material and fabric, and re-grading the affected area, each as determined by the Engineer. 
111 minutes. Should hand mixing be penllilled, the ccrucnt and aggregate shall be thoroughly mixed in a clean, light IllOrtar box 
until tbe mixbll'C is ofwlifonu color after ,.mcb clean water shall be added in such quantity as to provide a grout ofthe specified 

Riprap shall be placed in a manner which will produce a reasonably well-graded mass without segregation and with a minimum comJistency. 
amount of voids, with the larger stone 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 0.67 x 0 50 above or 0.33 x 0 50 below the design surfaces. Special 
care shall be exercised in placing riprap within 3 feet of structures to avoid damage to such structures. 

__Delete. An archaic specification (dates back to the 1950's) that may violate present-day environmental regulations. More typically 
used today for emergency actions. Can become a long-term maintenance item. 

220.5 • i 

220.5 GROUTED 

S"e1..a .......1. li~ ..p ..hell e ......0110, .~rio>lfliag oiilo. iiB. !pIe:! .f ,,"'.. e ••r, 2 I"'..... a""iag a..,lir;lol 1M 801 I••• ,Il... 3 
~ 

220-1 



SECTION 220 

220.7 MEASlJREMENT:
 

The quantities ofriprap construction shaJl he those ofthe completed bid item, in place, ""thin the limits ofdimensions shown 011
 

Pa)'lllCl1t for riprap~ill he made for the llluuher of cubic )"Irds of¥.prep

the plans. --{ Measurement will be in cubic yards rounded to the nearest cubic yard. Measurement shall extend from the erosion controi 
+I.. ll..gitt ..,ilI ••"",. tho 'l"AaIil.iO.••f Rpt'Qf loy Ik.s ..-11;.k. i.. h<o .fiai i.' \l.ot .Hil.s t••lola;" It geosynthetic fabric to the top of the riprap. Quantities will be computed by the average end area method. 
dctem';'ntioLl 

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

.~ construction complete in-place riprap construction as measured in 220.7 
~ ,,"'••, on the basis ofWlit prices stipulated in the 

proposal and shall include ""opomkeR .f!l""'IBA ....ra••••RS _kiag, unless an alternate basis for payment is stipulated in the 
proposal "" excavation, ground surface preparation, erosion control geosynthetic fabric, bedding material, riprap rock, grout (if used for the 
• project) and backfilling. 

------------------ End of ledion L- The price shall be full compensation for furnishing all material, labor and equipment for riprap construction. 

220-2 



SECTION 703 

RIPRAP 

703.1 STONE: 

Sttme-sb;dH""'7HIrnp"'J::~~-wflHi="""'riall!e-pnltcc:tioInt"",fmle-<>iHh""'''1lfttis...pe..c{.,id<fie'l'd~.ro.J1u",n..d",elidid boulders or cobbles ~ 
ft6l.be used on slopes. than 2 to I ""I g<o",.d. An!!ular shapes may be used on any slope. Flat or needle shapes will not 
be acceprnble unless the thickness of tbe pi is more than 1/3 the leugth. 

Delete. Provides no method to determine if durability requirements can be mel. 

703.2 SIZE OF STONE: 

Riprap stoue shall be as large as call be conveniently placed in a layer ofthe required depth. Til<: stoues, exceptin!! small stones 
and -'Palls used to chink interstices shall weigh not less than 10 pounds and at le..150 percent ofthe stone shall weigh not Ie.. 
t11lUl 100 pounds. 

__ Delete. The application is not provided within Section 220 and contradicts grouted riprap per the same section. 

~ 

__ Delete. An archaic specification (dates back to the 1950's) that may violate present-day environmental regulations. More typically 
used today for emergency actions. Can become a long-term maintenance item. 

-------------- End of Seclion-------------

703-1 



SECTION 306
 

MECHANICALLY STABILIZED SUBGRADE - GEOGRID
 

306.1 DESCRIPTION: 

The work under this section shall consist of furnishing and placing a geogrid material within or below the aggregate 
base as shown on the project plans to mechanically stabilize the subgrade. Work shall provide a stabilized paving 
platform section on which paving materials can be placed. Geogrid type, fill thickness, pavement cross-section and 
associated details, shall be as shown on the contract drawings. 

This specification shall be used for a construction platform and not as a means of mitigating swell (retaining 
moisture in subgrades) unless retaining moisture in the section can be assured by other means. 

306.2 MATERIALS: 

The geogrid material shall be supplied in accordance with and conform to the material requirements of Section 796 
and Table 796-4. 

Other geosynthetic fabrics as described in Se.ction 796 may be used in the cross-section to provide separation, 
filtration or drainage; however, no structural contribution shall be attributed to the geosynthetic materials other than 
the specified geogrid. 

306.3 PREPARATION: 

The surface upon which the geogrid is to be placed shall be brought to a compacted condition, true to line and grade 
as directed by the Engineer or as shown on the plans. During this process any unsuitable soil or material shall be 
renloved and replaced with acceptable nlaterial. The compacted surface shall be at the proper elevation as specified, 
shown on the plans, or as directed by the Engineer, for the placement of the geogrid. At completion of this phase, the 
material and surface shall be approved by the Engineer before proceeding with the next step. 

The geogrid shall not be placed when weather or surface conditions, in the opinion of the Engineer, are not· suitable 
for placement. This will normally be at times of wet and snowy conditions, heavy rainfall, extreme cold or frost 
conditions, or extreme heat. 

306.4 EQUIMENT: 

Mechanical or manuallaydown equipment shall be capable of laying the geogrid properly and smoothly, according 
to the manufacturer's recommendations. 

306.5 GEOGRID PLACEMENT: 

The geogrid shall be installed in accordance with the installation guidelines provided by the manufacturer or as 
directed by the engineer. 

The geogrid may be temporarily secured in place with ties, staples, pins, sand bags or backfill as required by fill 
properties, fill placement procedures or weather conditions or as directed by the Engineer. A 12-inch minimum 
secured overlap is required at all joints (both transverse and longitudinal). At transverse joints, the preceding roll 
shall overlap the following roll in the direction that the aggregate base will be placed. The geogrid shall be rolled out 
along the alignment in the direction of advancing construction. All wrinkles and folds shall be removed. 

The geogrid shall be tensioned by hand and anchored to the ground at the edges, including overlaps, and in the 
center of the roll at 3D-foot intervals along the roll length, at the comers if applicable, or as directed by the Engineer. 
Securing locations may be reduced or eliminated by the Engineer if it can be shown that by careful installation the 
geogrid is adequately tensioned by hand and anchored by the placed aggregate in a progressive installation process 
as recomnlended by the manufacturer's representative. 



Care shall be taken to ensure that geogrid sections do not separate at overlaps during construction. Placement of 
geogrid around comers will require cutting of the geogrid product and diagonal overlapping of the same to make 
sure that excessive buckling of geogrid material does not occur. 

306.6 PLACING AND COMPACTING AGGREGATE FILL: 

The aggregate shall be back dumped and spread in a uniform lift maintaining the design aggregate thickness at all 
times. The aggregate material shall be bladed onto the geogrid in such a manner that the aggregate rolls onto the grid 
ahead, by gradually raising the dozer blade while moving ahead. 

When underlying substrate is trafficable with mininlal rutting, rubber-tired equipment nlay pass over the geogrid 
reinforcement at slow speeds (less than 10 mph) when integrally-formed geogrids are used. This shall not be 
allowed with coated geogrids. Sudden stops and turning by trucks shall be avoided while on the grid. A minimum 
loose fill thickness of 6 inches is required prior to operation of tracked vehicles over the geogrid. Turning of tracked 
vehicles should be kept to a minimum to prevent tracks from displacing the fill and damaging the geogrid. 

Any ruts which might develop during spreading or compacting the aggregate shall be filled with additional 
aggregate rather than bladed from surrounding areas. Placing additional aggregate into the rutted areas insures that 
the design aggregate thickness is maintained. 

Aggregate base shall be compacted as specified in Section 310. Aggregate base material shall not be mixed or 
processed on the geogrid. The aggregate base material shall be premixed at the stockpile area or another location in 
a manner approved by the Engineer. Aggregate base materials will be sampled for acceptance after premixing and 
prior to placement on the geogrid material. Contamination and segregation of aggregate base materials prior to or 
during placement shall be minimized. 

306.7 REPAIR: 

Any roll of geogrid damaged before, during and after installation shall be replaced by the contractor at no additional 
cost to the owner. 

Proper replacement shall consist of replacing the affected area overlapping geogrid at least 3 feet beyond all sides of 
the affected area. 

306.8 PAYMENT: 

Geogrid reinforcement will be measured by the square yard in-place. Measurement will be to the nearest square 
yard. No allowance will be made for material in laps. 

The accepted quantity of geogrid reinforcement, measured as provided above, will be paid for at the contract unit 
price per square yard, which price shall be full conlpensation for furnishing all labor, material, and equipment, and 
performing all operations in connection with placing the geogrid as shown on the project plans. No payment will be 
made for geogrid reinforcement rejected due to either contamination or damage due to either the fault or negligence 
of the contractor. 

Paving platform found deficient shall be removed and replaced. 



Case Introduction - Revisions to MAG Section 725 and the associated portion of 
Section 701 - Submitted on March 4, 2009 

Rationale: 

Section 725 of the MAG Specifications have not been revised or updated for many 
years - perhaps decades. With the inevitable changes in concrete technology, 
materials, and construction methods, other associated Industry Standards have 
continued to be enhanced and updated leaving this section far behind. Some of the 
issues with the existing specification were: 

1) Much of the wording was out of date regarding current Industry practice 
2) Many currently used concreting materials were not included 
3) Some of the organization of information was redundant or needed re-working to 

provide a clearer, easier to use and more complete document for field personnel 
4)	 References to other widely recognized Industry Standards were missing - ASTM, 

ACI, ADOT, etc. This did not take advantage of accepted technical information 
and standards that could make this section a more living document - able to 
change with future advancements without the need for major re-writing 

To correct or augment the existing language, individual Agencies were prompted to 
write their own supplemental documents. This negates the original design of the MAG 
Specifications themselves - one document that would provide a unified standard for all 
the Agencies in Maricopa County and beyond. Many individuals have come together 
from a number of perspectives - cities, testing laboratories, contractors, and material 
suppliers - to work together to provide current input and develop a more technically 
usable document for all. We submit this to the MAG Specifications and Details 
Committee with the request to make this a case for consideration. 

Some of the major changes/revisions are: 

1) Elimination of the 14 day compressive strength requirement in Table 725-1 
2)	 Increase in the allowable amount of fly ash or natural pozzolan (SCM) to provide 

additional long term durability to align other similar Industry Specifications 
(ADOT, ACI) - 725.2.1 

3) Moving concrete aggregate requirements to section 701 where they are more 
appropriate - 725.3, 725.4 

4) Inclusion of a new section on additional concrete additives - 725.6 
5) Re-organizing much of the sections on mix design proportioning, mixing, and 

delivery to provide a more up-to date and clear presentation of the technical 
requirements - 725.7,725.8 

6) Elimination of no longer needed or applicable language - 725.9 
7) Re-wording and clarifying key components to the fields testing section to provide 

a better reference document for field personnel - 725.1 0 
8) Additions to the Acceptance section involving plastic concrete properties and 

updating of the compressive strength acceptance criteria and adjustment table 
725.11
 

9) Updated references throughout to appropri.ate ACI and ASTM documents
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SECTION 725 - Revised 3-02-09
 

PORTLAND CEMENT CONCRETE
 

725.1 GENERAL: 

Portland cement concrete shall be composed of cementitious materials, fine and coarse 
aggregates, water, and, if provided for or allowed, certain chemical admixtures and 
additives. 

TABLE 725-1
 

CONCRETE CLASSES MINIMUM RE 

Minimum 
Cementitious 
Materials Content 

Class of Concrete (Lbs. Per Cu Yard) at 28 Days psi 

AA 600 4000 

A 520 3000 

B 470 2500 

C 4 2000 

either reinforced or 

:l:u::IJg,;";cutters and sidewalks. 

thrust blocks, encasements, fill or 

sed or furnished under this specification shall be: 

Portland cement, meeting the requirements of ASTM C-150 
Type II, low alkali, when no other specific type is specified 
Type III, low alkali, for high early strength, when applicable 
Type V, low alkali, when specified in the special provisions for use in 
concrete which will be exposed to contact with soils or waters containing 
water soluble sulfates (as S04) in concentration greater than 0.20% by weight 
of soil or 1500 PPM in solutions 
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Portland Pozzolan Cement ASTM C-595 
Type IP (MS), when no other specific type is specified 

Supplementary cementitious (pozzolanic) materials shall not be used as an additional 
cementitious materials replacement in concrete in combination with Portland Pozzolan 
Cement. 

Cementitious materials shall be sampled and tested as prescribed in the applicable 
ASTM specifications. The Contractor shall obtain and deliver to the Engineer a 
certification of compliance signed by the material manufa turer, identifying the 
cementitious material and stating that the cementitious a rial delivered to the 
batching site complies with the appropriate specific hen requested by the 
Engineer, the Contractor shall furnish 3 copies of ntitious materials 
certification. The cost of furnishing tested ceme 'als shall be considered as 
included in the contract bid price and no add" 'I be made therefore. 

When suitable facilities, as recommende 
and approved by the Engineer, are a 

1~~zzQr~nic) Materials (SCM): Supplementary 
to be sed in concrete or furnished under this 

ropriate ASTM requirements as follows: 

Fly ash or na 
Silica Fume 

ASTM C-618 and C-311 
ASTM C-1240 

Up to 25 pe
requirements 

rcent 
may be 

t of the Table 725-1 minimum cementitious materials 
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 
or Agency. 

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. 

725-2 
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Pozzolanic materials shall be handled and stored in the same manner as other 
cementitious materials. When facilities for handling a bulk pozzolan are not available, 
the pozzolan shall be delivered in original unopened sacks bearing the name and brand 
of the supplier, the type and source of the pozzolan, and the weight contained in each 
sack plainly marked thereon. 

725.3 AGGREGATES: 

Coarse aggregates, consisting of crushed rock or gravel or a combination thereof, and 
fine aggregate shall conform to the requirements presc . in Section 701.3.3. Prior to 
the delivery of the aggregates, the Contractor will r. quired to furnish samples for 
testing, and shall notify the Engineer as to wh here they will be available. 
Thereafter, additional required samples shal d at the expense of the 
Contractor, but the cost of testing and maki grading ~ sis will be borne by the 
Contracting Agency. Samples shall be ta n y the Enginee i the presence of the 
Engineer. 

725.5 WATER: 

The water used fo 
ASTM C-1602, wH 

Admi_..__.:,~ ~~&.~n"",,~s otherwise specified, shall not be used 
mix design or authorized by the Engineer or 

corporated into the approved concrete mix design shall 
C-494 for the appropriate type. 

Air-entraining admixt e n rporated into the approved concrete mix design shall meet 
the requirements of ASl' -260. 

Pigments incorporated into the approved concrete mix design for integrally colored 
concrete shall meet the requirements of ASTM C-979. 

Fibers incorporated into the approved concrete mix shall meet the requirements of 
ASTM C-1116. 

Any admixtures used shall be included in the bid price for that item. 

725-3
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725.7 MIX DESIGN PROPORTIONING:
 

A concrete mix design carrying the producer's designated mix number for each type of 
concrete being furnished under these specifications shall be submitted to the Agency or 
Engineer at least once each year for approval. Each design shall utilize the proper 
proportioning of ingredients to produce a concrete mix that is homogeneous and 
sufficiently workable to provide a consistent and durable concrete product that meets 
the specified compressive strength and other properties as required by the application. 
In the event there is a modification to the mix design proportions: 

A) Modifications that will not require a new mix des' n bmittal/approval: 

1 Modifications which do not result in batc 
or combined coarse aggregates chan in 
original approved mix design. 

eights for the fine aggregate 
than 5 percent from the 

2 Modifications to the percenta 
change the total coarse aggregate v 

3 Modifications todosa e 
manufacturer's recommenl'Qal~oJi~ 

B)	 Modificatio and may 
require perfor 

natural pozzolan, or 

3 e centage of fly ash, natural pozzolan, or silica fume.
 

4 ar e aggregate size designation.
 

5 Modification 0 e type of chemical admixture, or the incorporation or
 
elimination, of an air-entraining admixture. 

6.	 Modification of coarse or fine aggregate source 

725.8 MIXING: 

All proportioning/batching/mixing equipment shall comply with the standards of the 
Concrete Plant Manufacturer's Bureau and the certification requirements of the Arizona 
Rock Products Association or National Ready Mixed Concrete Association. The 
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proportioning shall consist of combining the specified sizes of aggregates with cement, 
supplementary cementitious materials, admixtures/additives, and water as herein 
provided. No method which may cause the segregation or degradation of materials shall 
be used. 

Weighing and metering devices used for the purpose of proportioning materials shall 
fulfill requirements as to accuracy and tolerance prescribed by the Weights and 
Measures Division of the State of Arizona and shall be sealed and certified in 
accordance with the procedures established by this agency. This certification shall not 
be over 12 months old and shall be renewed whenever re uired by the Engineer. When 
portable plants are set up at a new or temporary I tion, the scales and scale 
assembly shall be inspected and certificate issue reg rdless of the date when the 
scales were last tested. The Engineer may requi t e ontractor to run a quick scale 
check at any time with certified weights furnishe b the tractor and order the scale 
recertified if necessary. 

Any admixture shall be measured accura 1 
equipment or in a method approved by the 

The equipment for measuring a 
~~i.I!fiL··""

constructed and arranged that tti __.'~,........: 
measured, in gallons or by weigh 
accordance with the percentage of 
the workability of the gr teo 

725.8.1 Pavi d Statio a Mixers: Paving and stationary mixers shall comply 
with the standa s n rete Plant Manufacturer's Bureau and the certification 
requirements of the ck Products Association. 

Mixers shall be maintain n proper and serviceable working condition, and any part or 
portion thereof that is out of order, or becomes worn to such extent as to detrimentally 
affect the quality of mixing, shall be promptly repaired or replaced. 

The proper proportions of aggregate, cement, Pozzolan and water for each batch of 
concrete shall be placed in the mixer, and shall be mixed for a period of not less than 50 
seconds after all such materials are in the drum. 

The rotating speed at which the mixer shall be operated shall conform to that 
recommended by the manufacturer. 
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The total volume of materials mixed in anyone batch shall neither exceed the water 
level capacity of the mixer nor the manufacturer's catalog rated capacity of the mixer. 

725.8.2 Transit Mixers: Transit mixers shall meet the requirements of the Truck Mixer 
Manufacturer's Bureau and the certification requirements of the Arizona Rock Products 
Association. Ready mix concrete and shall comply with ASTM C-94 except as herein 
specified. 

Each mixer and agitator shall have attached thereto in a Qrominent place a metal plate 
or plates, installed by the manufacturer, on which is plain marked the capacity of the 
drum in terms of the volume of mixed concrete 
agitating and mixing speeds of the mixing drum or 

d 
ade 

e speed of rotation for the 

Each mixer shall have an identification numb~.....! ..~",~ 

that it can be easily read from the batching ~ 

The total volume of materials introducert,'I:nrf:\ 
exceed the manufacturer's guaranteed mixl 
not meet the uniformity require e ts of this 
into the mixer shall be reduced. 

urposes shall not 
so mixed does 

rials charged 

The rotation speed at which th 
recommended by the manufacturer. 

conform to that 

, fo not less than 70 nor more 
speed designated by the 

Name of the Contractor. 

Specific designation of job (name and location). 

Number of cubic yards in the batch. 

Time the transit mixer is loaded. 

Amount of water added at the job site at request of receiver, and his signature or 
initials. 
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Suppliers' mix design code number. 

Type and amount of admixture or additive that is not already included in the 
approved mix design, if any. 

Serial number of the ticket. 

Additional water may be added at the point of discharge in accordance with ASTM C-94 
Tolerances in Slump section to adjust slump providing the slump after such water 
addition does not exceed the maximum allowed by se specifications in section 
725.11 and that water so added is mixed into the bat 0 a minimum of 30 additional 
revolutions at mixing speed. Loss of cement mo ring discharge which in the 
opinion of the Engineer would be of sufficient a trect the homogeneity of the 
concrete will be cause for rejection of the load Cont a or shall be responsible for 
all concrete to which water is added at the jo si . 

725.8.4 D hould the Contractor elect to use dry 
batched atc eight shall be provided to record the 

~p,,~quannl~j~;ji~~~~~ Or.ElOa'te and water batched into the containers. 
The e 
recorderl~f'\th 

to the Agen 

All dry batched rJ.QI"'jf<ed co cr te delivered to the job site shall be stored in containers 
so constructed tha ce n cannot comingle with the water and aggregate within the 
container. Any admix ad d to powder form shall be added to the cement; if added 
in liquid form, it shall be ed to the water. 

The contents of the container shall be discharged into a mixer at the job site. Following 
discharge of the first container into the mixer, the mixer shall be operated at mixing 
speeds during the discharge of the remaining containers. After the contents of the last 
container have been discharged into the mixer, the concrete shall be mixed as specified 
in this specification for transit mixers, and drum or turbine type mixers. 

Any spillage of cement, aggregate, water or admixture during the filling, transporting, or 
the discharging of the container, shall be cause for rejection of the container or the 
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contents of the mixer if any portion of the rejected container is discharged into the 
mixer. 

725.10 TESTS AND TEST METHODS: 

725.10.1 Concrete shall be sampled in accordance with ASTM C-172 for determination 
of temperature, slump, unit weight and yield (when require ) and air content (when 
required) as well as for fabrication of test cylinders for co essive strength 
determination at 28 days. Samples shall be of suffic' i e to perform all the required 
tests and fabricate the necessary test cylinders b ~ n se less than 1 cubic foot. 
Concrete shall be sampled during discharge of tti dd e ion of the batch. At the 
discretion of the Agency and/or Engineer or . r presenta ive. sample may be 
obtained at the beginning of the discharge' t properties of e oncrete do not 
appear to be within the specification limit fo slump or temperat 

uired) will be determined in accordance 
ble. 

Unit W.-~:::»'" (when required) will be determined in 
accor 

strength t s speci e s will be made, cured, handled, protected, and 
transported int<·'''....''ordance "t the requirements of ASTM C-31. The contractor shall 
provide and mai t i for t ~ ole use of the testing laboratory/technician adequate 
facilities for safe s e a 'Q oper curing of concrete test cylinders on the project site 
including sufficient a cess weekends and holidays to allow the timely pick-up of 
cylinders specimens. A nd all deviations from the standard procedure of any test 
method shall be promptly identified and corrected. Any deviations shall be clearly noted 
by the testing laboratory on all written reports. Testing results obtained from non
standard testing procedures may be considered invalid and discarded by the Agency 
and/or Engineer. 

725.10.2 In accordance with ACI 318 Chapter 5 Section 5.6.2.4, a cylinder strength test 
shall be the average of the strengths of at least two 6 inch by 12 inch cylinders or at 
least three 4 inch by 8 inch cylinders made from the same sample of concrete and 
tested at 28 days. An adequate number of cylinder specimens will be made for each 50 
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cubic yards or not less than each half-day's placement of each class of concrete. All 
specimens will be tested in a laboratory approved by the Agency and/or Engineer in 
accordance with ASTM C-39 for concrete acceptance. Should an individual cylinder 
show evidence of improper sampling, molding, curing, or testing, the results shall be 
discarded and the compressive strength shall be the result of the average of the 
remaining cylinder(s). Additional cylinder specimens may be made and tested at other 
ages to obtain additional compressive strength information and may not be considered 
as acceptance tests. 

compressive strength 

ete a meet the requirements of ASTM C-94 Tolerances 
hen t approved mix design or project specification 

are a "maximum" or "not to exceed", the following 

If 3" or less If more than 3" 
Plus tolerance o inch o inch 
Minus tolerance 1 1/2 inch 2 1/2 inch 

When the approved mix design or project specification requirements for slump are 
not written as a "maximum" or "not to exceed", the following tolerances will apply: 

For design slump of: Tolerance 
2 inch and less +/- 1/2 inch 
More than 2 through 4 inch +/- 1 inch 
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More than 4 inch +/- 1 1/2 inch 

2) Per ACI 305, Specification for Hot Weather Concreting, limit the maximum 
allowable temperature of the concrete mixture immediately before placement to 
95 degrees F unless otherwise specified or unless a higher allowable 
temperature is accepted by the Engineer/Agency. This acceptance can be 
based upon past field experience or preconstruction testing using a concrete 
mixture similar to one known to have been successfully used at a higher concrete 
temperature. 

t aining admixture may be 
d by a minimum of 30 

Concrete failing et the 01 ranees for plastic concrete properties in 1-4 above shall 
be reviewed by th""'t~~iMe., ~gency or their representative and may be subject to 
rejection. 

B) Hardened Concrete Properties - Compressive Strength 

1) Concrete represented by a cylinder strength test obtained in accordance with 
section 725.10.2 shall be acceptable if the 28-day strength meets or exceeds the 
specified design strength. Concrete achieving at least 85% of the specified 28
day strength will be evaluated by the Agency and/or Engineer for acceptability. 
Core strength tests obtained in accordance with section 725.10.3 shall be 
considered satisfactory if their average is equal to or greater than 85 percent of 
the specified strength and no single core is less than 75 percent of the specified 
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strength. If the core strength test meets or exceeds the minimum 28-day 
strength, the concrete will be accepted by the Agency at full contract price. All 
concrete failing to meet the acceptability requirement as evidenced by tests of 
either standard cylinder or drilled core specimens shall be rejected, removed and 
replaced by the Contractor at the contractor's expense, unless the Contractor 
can submit evidence that will indicate to the Agency and/or Engineer that the 
strength and quality of the concrete is such that the concrete should be 
considered acceptable and be allowed to remain in place. 

2) When concrete is accepted on the basis of cylinde or core strength tests of less 
than 100% of the required minimum 28-day co pre ive strength, an adjustment 
in the concrete unit price may be made for ttl q ntity of concrete represented 
by such strength tests in accordance with ttl fo 0 ·ng schedule: 

Adjustment in Concrete Unit Price Base 

Percent of Specified Minimum 28-day 
Compressive Strength Attained 

(Nearest 1%) 

100 % or greater 100 

95 

90
 

85
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PORTLAND CEl\fE1'<l CONCRETE 

725.1 GENERAL: 

POliland cement concrete shall be composed of pOIiland cement or portland Pozzolan cement, Pozzolonic Mnterials, fme and 
coa...e aggregates, water, ond, ifprovided for or allowed, certain ~ 

.3J1 01 ttn: liilltuicds tOea fal QQQcrde shaJI be in accordance with these specifications ami Fll:\wements Wi drepal't1cwarmatenJil" 

as prg,.id·~ 1I...i". 

d metering devices used for the purpose of proportioning materials shall fu1filI requirements as to 
tolerance prescribe y e ._ Jres Division ofthe State ofArizoo.uud sha1I be . cd in accordance 
with the procedllfCS established by tlus agency. This cc c n old and shall be renewed whcnellCl' 
re<jlured by the Engineer. When portable plants are set or ernporary locatlon, e assembly shall be 
inspected ~d certificate issued re a. . .te whenthe scal~ were last tested. The Engineer may re<jllire con.. 
to nm a qwck . • any I1me wlth CClilfied weIghts funushed by the Contractor and order tile scale recertified .f 

:y. 

TABLE 725-1
 

CONCRETE CLASSES MIl\'nroM RE
 

Class otConc'.et..... Mll)llllUm Compressive Sl1'eDKth (1)
 

I IAA 
~ I<" ,. ~;~ "...... I ......... >. ~( ... , I ~~ 

B 

Class B concrete may be used for curbs, gutters and sidewalks. 

Class C concrete may be used for thrust blocks, encasc:mcnts, fill or over-excavation, etc. 

725.2 PORTLAl'\1l CEME."IT: 

Cement to be used or fwnished under this specification shall be POIiland cement, confonning with the requirements of ASTM 
C-lSO, Type n,low alkali, or Portlond Pozzolan CelIlCllt, confonning",ith the requirements ofASTM C-S9S, Type IP (MS),low 
alkali, except when another type inclnding high early strength is specified in the special provisions or shown on the plans. Type 
V cement (ASTM C-ISO) shall be specified in the special provisions for use in concrete which will be exposed to contact with 
soils or wate... containing water soluble sulfutes (as 504) in concentration greater thon 0.20% by weight of soil or 1500 PPM in 
solutio11s. Pozzolouic .mterials sha1I"ot be used.s a directlyadded ingredient in concrete in combination with Portland Pouolan 
Cement. 

725-1 

) chemical admixtures and additives. 

~ Deleted _ redundant 

Moved to section 725.8 

rename to - Minimum Cementitious Materials Content 

•Delete 14 day acceptance criteria 

removed and handled in section 725.11 Acceptance 

Reorganize and reword this paragraph in list form for increased clarity. 

Cementitious materials to be used or fumished under this specification shall be: 

Portland cement, meeting the requirements of ASTM C-150 
Type II, low alkali, when no other specific type is specified 
Type III, low alkali, for high ea~y strength, when applicable 
Type V, low alkali, when specified in the special provisions for use in concrete which will 
be exposed to contact with salls or waters containing water soluble sulfates (as S04) in 
concentration greater than 0.20% by weight of soli or 1500 PPM in solutions 

Portland Pozzolan Cement ASTM C-595 
Type IP (MS), when no other specific type is specified 

Supplementary cementitious (pozzolanic) materials shall not be used as an additional 
cementitious materials replacement in concrete in combination with Portland Pozzolan 
Cement. 



72•..•. 

. d with au other brand OJ.' type unless written pcnnission has fmt be 
All Pozzolan used in the manufach . . same, and from the same source 

I ..","e approved by the Engin...·. Remove as no longer needed. 

725.3 AGGREGATES: 
Coarse aggregates, consisting of crushed rock or gravel or a combination 

Agte~titu!d1M1 \,e e£lt5kea 16th e #If! II 8t ft uml!Ji88tiBR t8ll'eefMlEl seEluBfeJllHisg h tltl rlfI8W.8M1HB fitfiSiMl1i ift ) thereof, and fine aggregate shall conform to the requirements prescribed in 
Seetion 161. PriOl'to the dcliveryofth. aggregates, the Contractor ",ill he required to furnish samples for testing, and shall uotify Section 701.3.3. 
the Engineer as to "hcnand whe... they",illbe availabl•. Th....after. additiotllll rcquired samplesshall be fumished at the cxpcnse 
ofthe Contractor, but the cost oftesting and making the grading analysis will be borne by the Contraeting Agency. Samples shall 
be taken by the Engineer or in the prescue. ofthe Engineer. 

, fl I I' b tIr . d d' tIr mh" f iol. frill . d·.t...IIl. d Unclear wording and location - the proper section is 725.8 Mixing 
~qO me dO( \Y tiC 1m, causee sc:gtcgRbon~cgxa ahWi Oi s; wnnng 0 malCi 0 CL9CI'ftf 1"8 lIll' til! . ) and the method of combining materials is addressed there 

725.4 AeeItEexre etbtDIl'W. 

gg:t _	 be ....d shall be combin.d from matcrials t 
gradatioll'i as prcSCl'ibed in Section 7 d to meet the provisions 

canollall willbethercsponsibilityoftheConn'llctor. Moved and reworded to the proper section 701.3.3 on 
aggregate grading 
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Cement shall be sampled and tested as prescribed in applicable ASlM specifications. The Contraclol' shall obtain and deliv... to 
the Engin.... a certificationofcompliance sign.d by the cement maoufaclul'el', identifying the cement and stating that the cement 
d.liver.d to the batching site compli.s with those specifications. When ...quest.d by the Engin..... the Contractor shall furnish 
him with 3 copies of sAid c..1ification. The cost of furnishing tested CClllellt shall be considered as includ.d in th. contract bid 
price and DO additional allowllDce will b. mad. ther.fo.... 

When suitable facilities. as recoDlmended by the Concrete Plant Manufacuu"Cl's Bureau, and appro,,,d by tI", Engineer. arc 
available for handling and weighing bulk CC111C11t, such facilities shall be used. Otherwise the cement shall be delivered in original 
unopened sacks that have been fill.d at the mill and bear the name or brand ofthe mauufaclul'el'. The l}'J'C ofcement, and the 
w"ight of cement contained in each sack shall be plainly DllIl'ked thereon. 

Cowent shall b. stored in such =lef as to pe.mit ready access for the pwpose ofinspection and identification, and so as to be 
suitably protect.d agAiust damage by contamination or moisture. Should any lot of bulk cement be delivel'ed to the sit. show 
evidence of contamination~the· Engineer m.'\y require that such lot be removed from the site. 

other brand or type unless ",-itlen permission has first 

All cement used in the tuanufacture d unless othcrw-ise approved 

or. 

Remove as no longer needed. 

I	 Supplementary Cementltlous (Pozzolanic) Materials (SCM): Supplementary I 
cementitious (pozzolanic) materials to be used in concrete or fumished 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 cementitlous 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 or Agency. 
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Exccp " efor anyonejob i. 10cubic yards or less,various sizesofbothcoarse 
be proportioned by weight lIIl1ess pennisslon to' . e uginecr. Aggregates that are 
proportioned by volume sha . ers 0 wn capacity. Re ess 0 .ther weight 

, c 1111 ,,,dually stored size ofaggregate .hall be proportioned separately, but not necessarily weighed indivi y. 

r:e =~ :':~shall POt ~erthan one-fifth ofthe narro;:: ~=:::::=JQl"'".flhe _mbezs~~::;:=; + V:.:~ or a.-ger ~!4 old.. DllDlIlllUficlCdI spa; = 'n ~~bars. 
725.5 WATER: 

,~hallbe varied in ."""rdance with the percentage of Ii'" moisture in the material and the requir' 
the workability ofthe a' 

uxci'Sllll!!:~_lZlllr@C'ted aud arranged that the amountofwater 
to be .dded to the minure can be measured, in gallon. 0 t, positively an . . ed quantity ofwater 
required can be discharged rapidly in on . n mto tl.. mi."<ing dnnn without dribbling. Tanks or ot . for 
mea<Uring and dischargin v emixer shall be sllfficiently accurate that the amount ofwater delivered to the mixer for 
any batch sh alY more than I percent from the required quantity. Adequate means for determining and checking the 

.cy ofthe equipment shall be provided and made available to the Engineer at all tinleS. 

Remove as redundant and misplaced - mixing is properly handled 
in section 725.8 

Removed as a misplaced item in the Portland Cement 

.. Concrete section - should be handled in the design 
specifications/standard drawings 

Moved and reworded to the proper section 725.8 on Mixing • also 
handled in the required Concrete Plant/ARPA certification 

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. 

Included in the requirements of ASTM C·1602 

Admixtures or additives of any type, except as otherwise specified, shall not be used unless incorporated into the 
approved mix design or authorized by the Engineer or appropriate Agency representative. 

Water Reducing admixtures incorporated into the approved concrete mix design shall meet the requirements of 
ASTM C-494 for the appropriate type. 

Air-entraining admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM 
C-260. 

Pigments incorporated into the approved concrete mix design for integrally colored concrete shall meet the 
requirements of ASTM C-979. 

725.7 Plt6PffltH6!<f1ft'i. >1 MIX DESIGN PROPORTIONING: I Fibers incorporated into the approved concrete mix shall meet the requirements of ASTM C-1116. 

moved to the proper section 725.8 on Mixing 

Moved and reworded to the proper section 725.8 on Mixing 

shall be measured accul'lltel b mechanical means into each batch 
"ent and in a method ro,'<:d b the En .n= Any admix.tu...:s used shall be included in d..bid price for that itenl. 

All Pozzola" that i. lllcorporated into the concrete as a separate ingredient shall be weighed. ~nent scales .... 
used for .' g both cement and Pozzolau, the cement shall be weighed first. If separate scales are provide 

,teto ± 0.3 percent ofthe scale capacity. 

725-3 



SECTION 715 

I ) included in the Concrete Plant/ARPA certification 

A) Modifications that will not require a new mix design submittal/approval: 
1 Modifications which do not result in batch target weights for the fine aggregate or combined coarse aggregates changing by 
more than 5 percent from the original approved mix design. 
2 Modifications to the percentage of coarse aggregate fractions that do not change the total coarse aggregate volume. 
3 Modifications to dosages of chemical or air-entraining admixtures, within the manufacturer's recommendations. 
4 The incorporation or elimination of chemical admixtures which are listed on ~e 

of-set (retarders or accelerators). 
B) Modifications that will require a new mix design submittal/approval and ~ 

1 Modification to the class of concrete per Table 725-1. 
2 Modification to the type/class of cement, fly ash, natural pozzolan, or silica fume. 
3 Modification to the percentage of fly ash, natural pozzolan, or silica fume. 
4 Modification to a coarse aggregate size designation. 
5 Modification of the type of chemical admixture, or the incorporation or elimination, of an air-entraining admixture. 
6. Modification of coarse or fine aggregate source 

Each design shall utilize the proper proportioning of ingredients to produce a concrete mix that is homogeneous and 
sufficiently workable to provide a consistent and durable concrete product that meets the specified compressive strength and 
other properties as required by the applica~on. 

moved to later in the section 

moved to section 725.11 Acceptance and expanded 

.ml-l)-pe, th" dial man be ofsuch size and so lIJTlllliCd that it may be rta.d ~1)' fu>m the lIpmlting platli 

~\~o.uecI aI. a "entrnlllli..~iJlg plaut ~. sb;lll be;w 3pp1'Q\'"Cd luounll"C wctcr, _lII1Ito wilh.ill 112 percellt. wtllU 
,IUlte lhc IllOlsture 111 ibc fille aur:cgate. ~ l 

Aconcrete mix design e:uryin, rhe prodnccr's dcsigwtfcd IIli>: Iwnlbct oflhc coru:ret . .• ibcse specifications 
sb;lll be submilled to the Controctwg Agency "tleast once each )'Cllr.-iIAIlC e 'elll ;:~=:= sowee of_tuiol; 
"M"IIl.. hli" dtiill' 'iI.dlll. ~ttlo...it1.d. 

725.8 MIXING: 

All proportiClninlJ/batchingimixing equipment shall comply with the standards of the Concrete Plant Manufacture~s Bureau and the certification 
requirements of the Arizona Rock Products Association or the National Ready Mixed Concrete Association. The proportioning shall consist of 
combining the specified sizes of aggregates with cement, supplementary cementitious materials, admixtures/additives, and water as herein 
provided. No method which may cause the segregation or degradation of materials shall be used. 

Weighing and metering devices used for the purpose of proportioning materials shall fulfill requirements as to accuracy and tolerance 
prescribed by the Weights and Measures Division of the State of Arizona and shall be sealed and certified in accordance with the procedures 

moved from section 725.1established by this agency. This certification shall not be over 12 months old and shall be renewed whenever reqUired by the Engineer. When 
portable plants are set up at a new or temporary location, the scales and scale assembly shall be inspected and certificate issued regardless of 
the date when the scales were last tested. The Engineer may require the Contractor to run a quick scale check at any time with certified 

~weights furnished by the Contractor and order the scale recertified if necessary. 

Any admixture shall be measured accurately by mechanical means into each batch by equipment or in a method approved by ~e Engineer. 

The equipment for measuring and supplying the water in the mixer shall be so constructed and arranged that the amount of water to be ad~ 
to the mixture can be measured, in gallons or by weight, positively. The amount of water shall be varied in accordance with the percentage of 
free moisture in the material and the requirements of the workability of the aggregate. 

Machine mixing will be required in all cases other than those in which it would obviously prove to be impractical; in which latter event hand 
mixing will be permitted, only to the extent necessary. Regardless of the method employed, mixing shall be commenced as soon as possible 
after the cement is placed in contact with the aggregates. All concrete mixers shall be of such design and construction, and so operated, as to 
provide a thoroughly and properly mixed concrete in which the ingredients are uniformly distributed 

In ~e event there is any modification to the mix design proportions: 

mix design to effect a change in the time

require performance verification: 

moved from section 725.7 

) 

I 
moved from section 725.6 

I I 
moved from 725.5 

moved from earlier in the section 



725.8.1 P...iUIUd Slatl~D."'· :\Ilx~~ ~\';'~p:3nd".lloWuy~sholl comply 1ilb I~ ...~~tbc C~IC P~I
 
Manuf..furcrsBurc~u~thc~jiC3lJ~~~C11~lsoflhc~~~I~A~,"IIO?-'!k{'Ii8't.beeqlbPPf,dlii~
 no longer needed as this is .included In the required Concrete Plant/ARPA certification 
mra\;\Owau: aU,UWdUI; WlWII' UCuliOC- so ucsigueu BIN c;ou:.su"...c;u _jI 10 IUU;dUC lIb4OlOIiIlgc:JC.CI UC:WIC: agpcp,c, f;CUlCiW auu 

Poux:dall dl!>:' the chum; Md ieb,. sOI:II I..d mil) afiet the spcei&ed mixiu. m.e bas elapsed. 'fI...egabriua ofdoc se.6u¥ of
 
..,;" .... i•• >hollto.llb<loo Ib" ...... i'liea $flh.Ftltitle.... 'Wftl•• "...,,,,,I''l''itllDOftt'''' MMriIo". iatM. "Jl..ifi",~;"a-.uabo
 
".pro,id.d "iih e~.h «welei. mi:«1.
 

Mi.u.,. wll be' maintain"" in pio!"'r and .••"ic.abl" working: cooditiou, and ooy part or porticm tbcreofthat is outofookr, or
 
bccon~~ wom to such ""tellt as to dctrinlClltally "ifcct ille 'l.uality ofmi.'<Ing, sl~,ll be pronlpily rcp3ircd or replaced.
 

n."prop¢rprop<Xtio1l,' ofanrci'"", cCW¢JJl, Pozzolan and \\'8t...for".ch b.tcho{cOItcrctcsholl be plac¢d in ilICm,,,ct', and.h.,"
 
be mi.'Ced for • period of DOli.... than SO s«ollds afi.r all 51l1:b platenal, M'C in Ihe di:unl.
 

TIt.. rotatins ''I'''"d at which Ibc mixer shall be operalcd sholl confonn 10 chal rccOlJllDCDdcd by lhc IlWlIlfacturC'l" 

The Ioml \'OlllIIlC of l'II3tcrials mixed in any one batch shall n.iillCr exceed Ih. WlIlor 1"",,1 C3p3Ciry of ill" nliMr nor the
 
IlIiltlUbClIll'Cl's c:\talos rated cap.,eity oft1t¢ mi._.
 

) too SUbjective and not needed 

725.8.2 Trallslt ~tlxe\'$: Transit mixcn sballll. hil/l /)IIo\;I) eMlBt8I .1meet \be rcquirclllCrll$ of \be Trucl: Mix...
 
Ivlanufactul'..... Bureau and the ccrtifiC.1tion requircllll:nts oflb. Arizona RocL: Products As.socialioll. Ready mix cOllcrctuball
 
comply \\itll ASTM C·94 """cpt as bcrcin specified.
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TIte iotal c1,op.ed liDlell•• ,eel tbc .ddili.ll.f "I.r at ill. hl,h ,,,,,,, II'" d" ••ilittl ih. U8ll'1... lllilt5hs1lIilllIIIlUld PI! ) move to the proper section 725.11 on Acceptance and expanded 
"'Il1inut= Each mi.'C'" and aplator shall have altacbed Ibereto ill a promincnI plac. a metal pml. 01 plat"., imtalled by the 
IlWl,JI'a=r, on which;, plainly morked \be .apaciry of lbe drum in tcnns of lbe ,'Olumc ofmiJc.,d concret. 3Ild tM $!"'ed of 
rotation for Ibe a,;tatiug aud Illi:<ing 'P""d. ofthc.mixin,g drom or bladcs. 

f.,ch mixer 'iball ha\'" an idcllciJieatiOlluuwbcrpaulled 011 th" trucIr. in such alocatiOlt thoU!call be e.sily",ad Crou, tb¢ batcbini 
platfonn. 

Th" total volulUcot'm.,t"riais introducedinlo theIDi"... formi...ma.p11lJlOS"S shall DOl exc,,¢d thellwlufactutcr'S""""""'''''mixing
cap.,eity. Iftbe coucrete $0 1lli,'«<1does IlOtl\\C:.tlbelllliforatity ....quircnlCnls ofthi••oclion, Ib" lUDOlUII of_tcrial. ch:utcd inlo 
tb. mix... shall be redlWOd. 

TIl" rotatiOll speed. at which the mi.'C'" shall be operated ,hall conform co thol rccOllll!1CDdcd by dlC lIl3Dufacturcl·. 

Th" totnl vol,lt\l¢, of Olatcrilll, mi.'«<1 ill any cmc batch shall nciillCr cxec¢d the \\'lIlor l"v,,1 cnpaciry of lhc mixer !!or the 
llllIDufaclurct'. C':IlalOllrated capacity of the llU:&cr. 

Eachbatchofcollcrcle placed in \be Ilu.u.rwll be mi.'Ced forlJOt I.... lban 70ll!n'llIOr¢ tblIU 100 1'C'I'Oluli0Q5ofthcdrumorbladcs, 
.1 lb. speed d¢Sig:l!3led by lhc DllIlIUfaCIlll'Cr oflb. cquipment a•.mixing spwi AdditiOPaI mixing shall be ar the .~itatin3 ,speed 
designated by lbe JU>u.w.CIlll'Cr ofth. cquipwelli. The 1'C'I'Oh-in,g ofIh" duUll sholl be colltinuous III1til \be concrete IS COIq)letely 
"llJPlied Crom the dntw. &Corc lIlIyportiOt)oflb.lIlalcrials forauybatcbofCOllCTCl. ispJac¢d tbcmn, the drum oftbewixor sholl 
bc completelY emptied of the pmiously mi.'«<1 baldi 



Agency or 

At lilt time of delivCl'}' to Ihe job sire, thel Eniineer sholl be pro>-ided with. leaible "ei~.l emili"",. (delivCl')' li<bt1 
whieb sball eollloin the followil\g infom~lioll: / , 

/',"	 ) not needed based on required Concrete PlanVARPA certification in section 725.8 
Date 3lld Tnlcl: Number. 

Not needed based on required mix design submittal/approval process in section 725.7 

Time Ibe Ir""sir mi"... i, lo,,<le<l.
 

.'\,010UI11 (>fw"t.,' "Med alillt job site al req\1CSt of_ei"..., 3lld his signature 01' iniiials.
 

Suppli.rs· mi" design cod. nwnbcr,
 
or additive that is not already included in the approved mix design 

T)'JlC al1d amounl ofadmixnuoJ, ifOIlY. 

Serial number oflhe ticht	 ~ redundant _ already required earlier in the section 

l=he .),e. fa,aeity MEl tBMta4!f 6fe'~ftltietl eftlte n,*,tifts *l4!1 tiiltMpe:bJta; eqttipdi~1\1 lb, ,eN, _t cOdenl: *,1:1 _ft£etm to 
Ih••,_,>1 SItu>M.lI.' r.., ~eMlil" If1=flte1t Mi.ICI" .st! ,*",111'$ Ifil,. ~1.h.aaIRelltl) ? Iiltc<l C8i>eiCtc ...._iaHea Mil III. r------------------------------------------..., 
1=fI1~.Jjj,..~,..." ~ial<l .. SiM efih.li.lI•.If?~.r?lI-' '~"" 8.1I ..... ~I.. IiI>.U R.'~' ••••• ,•••Wl~ ag Additional water may be added at the point of discharge in accordance with ASTM C-94 Tolerances in Slump 
1_11o,y1ll1le".h~MilY "••••IIh.I'.~.f~MIwI"".".11051.1,,,,,,, 1'.1 ~~11oe~1IO"l' olfe' k "ele',.'!"Il II... section to adjust slump providing the slump after such water addition does not exceed the maximum allowed by 
_... --···,···..·_alI••\.tih, l116ueeeiie.lI011IJ1.wlllool\i1tle'Meliliell.l_lI_lheh hf8ra__llof3g	 these specifications in section 725.11 and that water so added is mixed into the batch for a minimum of 30 

additional revolutions at mixing speed. 

7.25.8.3 HAlld MixedCOMt....: ffitlld;nixed .00....1. diall be prep.ved on a \\'llierli~tlevel platfonninbatcbes ofnot lOacoed 
It3 cubic yard each. nile required amounl ofco:trSe 3~ale sholl 6ru be spread on dI. platfonu .in ,l1It "''ClI 3lld unifonn layer, 
over wbiehillt proper Pl"OpOl1iOll. (>ffine alljn:pl. sh.l11lberl be Iil:c\\'ise spn:acL The combined depth ofbotb $tJeh la>_ $hall 
1101 be greater than Osl. foot. Th. required quaulilyofcement Mtall rbell be C\'enIy dislributed over the fmc 'l$"Cg.".; follo\\1ng 
which t1"" ."tire balch $hall belUl1led withshovels •• leasttwic. before the water is added. The proper .mount ofw.ler shall thco 
"".lluifonulY6prinkkd orspmyed over the bolch, \\ilicllslta1llhcn:afterberetumed \\ith sho,..1silOll••uhau3Iirll•• befon: being 
,.tllovod from the plalfontL 

~""lUoI.l:¥;!-lu.-U~~-.;o:V'U:·YJ'lO'-"'BjUT"XJiI~"IJ~"wU ......WIN J ~~~~.J!'-n~-Yl"UllIDl"l;"3UiUlt V"'lP-~","~""PliJJVI )lUI 'Iva Ui~ 

.~.01 i~uu.IQ,~••~a til. tolill ",.ip, .f••Q~ttlIRa WlIlt!; llIl<llbt ._eat +Ii••ai' of~a1.lliB.. 1IM ._iIllF llllIlllolt 
liB. 111.1 11.18 aNiili""llIllll1lllo.n~an h. Aa."'•• OIl.'..a ltllt9Illt'liRoa ofll.Mli.lM "' ",.. 
111-4 tlt.u bOCOlll.1II0fll'll9cl:I¥ .(111. ~c~"i 41*llCy OIl" dnll be u%Mwtt'd "Jl<Ml '*it'Cf· - 

All dl}'batchcd uwtti;'Ied COtll:fCtc d.livered to tilt job site sIta1I be stored in cOntainers so COIl$II'UCkd thaI the ""rnent_t 
cominglo wiib the Will... and """Vte within the container. Any odmixtun: added 1(> powder f<>rm shall be added ro lilt ccmetll; 
added in liquid fOntl, it shall be added to th. \\'lIler, 

Th. COlltOll1s of fuc, i»lttainer ~ball be <!isch."led luto II IttilI... at the job site, Foll""IDll di~barg. of the first eontainer lnlo thc 
mixer, Jhe mil'er sb.,11 be oper3tc:d at mi.""~ll .pe"d~ during the discllargo ofd'" n:n~oin& «>JlItIiners. Aft... lilt eonle1tl$ ofthe 
last coltlain...ha,'o ""endischarg.d into'rhe mixer. r1""~01tCt'Ct. shall be mi)<Cd a> .peei6~ i,n Ibis speci6calioo for rnuult;nixers, 
And dntll1 or l\lrbinol)'JlC mi.'CCrs. 

L
 
Should the Contractor elect to use dry batched unmixed concrete, an accurate batch weight shall be 
provided to record the quantities of cementitious materials, aggregate and water batched into the 

>I	 containers. The date of batching, the container number and the batching certificate number shall be 
recorded at the time of batching. Copies of the batch weight records shall be submitted to the Agency 
or Engineer upon request. 



~Ol Icsslfutu 4 cr speeilllens will be Dlade for 0...1.50 cubicyonls of..~sofc:oncroto ",itba mioimwnof:4 specimens 
for tao ss placed or noll.~ th.'Ill 4 spccuncus for dleh balf-day's pOllr. Spccinw!~vill be tested in .laborato1Y dcsipated

,Ie EnJinecr in accordonce \\i!h ASTM C-39 al lhe expense of tb. Contracting Ag, 

7Z5-6 

725.10.1 Concrete shall be sampled in accordance with ASTM C-172 for determination of temperature, slump, unit weight 
and yield (when-required) and air content (when required) as well as for fabrication of test cylinders for compressive strength 
determination at 28 days. Samples shall be of sufficient size'to perform all the required tests and fabricate the necessary 
test cylinders but in no case less than 1 cubic foot. Concrete shall be sampled during discharge of the middle portion of the 
batch. At the discretion of the Agency and/or Engineer or his representative, a sample may be obtained at the beginning of 
the discharge if the properties of the concrete do not appear to be within the specification limits for slump or temperature. 

All testing shall be done by a certified technician meeting the requirements of the ACI Concrete Field Testing Technician, 
Grade I or equivalent. ' 

Temperature of the concrete mixture will be determined in accordance with ASTM C-1064. 

Slump of the concrete mixture will be determined in accordance with ASTM C143. 

Air content of the concrete mixture (when required) will be determined in accordance with ASTM C-231 or C-173, whichever 
is applicable, 

Unit weight and yield of the concrete mixture (when required) will be determined in accordance with ASTM C-138. 

All compressive strength test specimens will be made, cured, handled, protected, and transported in accordance with the 
requirements of ASTM C-31. The contractor shall provide and maintain for the sole use of the testing laboratoryltechnician 
adequate facilities for safe storage and proper curing of concrete test cylinders on the project site including sufficient access 
on weekends and holidays to allow the timely pick-up of cylinders specimens. Any and all deviations from the standard 
procedure of any test method shall be promptly identified and corrected. Any deviations shall be clearly noted by the testing 
laboratory on all written reports. Testing results obtained from non-standard testing procedures may be considered invalid 
and discarded by the Agency and/or Engineer. 

this section is no longer needed in the Portland Cement Concrete Section 

rewritten, expanded and divided into 3 new sections for clarity 



~ 14 day requirements removed from Table 725-1 as acceptance testing is based on 28 day results. 
~ Additional early testing may be performed as noted in section 725.10.2 

~:.Z':::=~:;': ::::~:.ltn~"i!;1!lc~~~~thth'::Ui:I\~~";I;;::::;=::=~€onhaciiqg 

. I the I<kla}'f<:qllimnent,the CoutmctorwU$ebeduleandpnyfor Iwoe ~ 
roy, from Ihe ore' ofco""r<ele III • , I \\ilcn the corin, is occomplisbcd or 

. . . rcq. removed due to confusing language and impossible timing requirement· see section 725.10.3 
for references to widely accepted coring procedure/analysls method in ASTM C-42 and 

indc:l'5oolh02Sthda .IflbislCSllIl •.. ACI318 and current ADOT specifications 

=y" accepl concrete Ie • Cor . 

" I d_ IIO! lI~t lb. niininlwn 2S-day compressive SIreIlat!t r¢qllircn~l. the . ~. 
occord.'lll¢C wllb ASTM C-42 in 0 0.. • cores meet O<f exceed the mininmm 1------;» reworded and expanded in section 725.10.3 

_ Ie cOllCrCte ""II be accepled by the CO\ltt'ICting Aieoey. 

-ff1....olI:clli!!tofthe 28-day cylinders lllldthe strength of the CORS' as eakulated inaceordancc\\iih ASTM C-42 a '_" 
the CoutraetO<f fthcconcretcreprC$C'llled by ihc failiugtcst spec:imeos\\ith . I the COQ\n\clor 
believes thatih. deficient <:OIlcrct. ,,'It. .n • bolch, be ma .' . a.minimwn of4 additional cores, 1\\-0 

on .iiller side of the .ffCC1ed botch.. The cores woulel minimum specified compressive sirenat!t, for the 
JlUll10iC ofdefinin!! wc conline. 0 COllQ"Ct•• All coring done to cst. . . .so \\-ouId be at lb. ""JlClISO of 
tb<eCotlln11:to . 0 ccore.sbaUbebythe~,orbyu\lbstilUl.agcn!det>ignaledbY . A, 

.mon.sbaJi be fiool. .. A 

moved to proper section 725.11 on Acceptance and rewritten to reflect widely accepted 
coring procedure/analysis method in ASTM C-42 and ACI 318 and current ADOT 
specifications 

725.10.2 In accordance with ACI 318 Chapter 5 Section 5.6.2.4, a cylinder strength test shall be the average of the strengths 
of at least two 6 inch by 12 inch cylinders or at least three 4 inch by 8 inch cylinders made from the same sample of concrete 
and tested at 28 days. An adequate number of cylinder specimens will be made for each 50 cubic yards or not less than 
each half-day's placement of each class of concrete. All specimens will be tested in a laboratory approved by the Agency 
andlor Engineer in accordance with ASTM C-39 for concrete acceptance. Should an individual cylinder show evidence of 
improper sampling, molding, curing, or testing, the results shall be discarded and the compressive strength shall be the 
result of the average of the remaining cyIinder(s). Additional cylinder specimens may be made and tested at other ages to 
obtain additional compressive strength information and may not be considered as acceptance tests. 

725.10.3 If the 28-day strength test does not meet the compressive strength requirements, the contractor may choose to 
contest the compressive strength results of any test for purposes of acceptability or payment. This may involve an 
engineering study to determine the acceptability of the concrete in question or core testing to determine in-place concrete 
strengths. If core testing is performed, at least three representative cores shall be obtained, conditioned and tested in 
accordance with ASTM C-42 from each concrete member or area of concrete to be tested at locations designated by the 
Agency and/or Engineer. Cores damaged subsequent to or during removal shall be rejected and additional core samples 
taken. Cores must be obtained and delivered to a laboratory acceptable to the Agency and/or Engineer in time to allow 
complete strength testing within 48 days of original concrete placement. The contractor may elect to have a representative 
present during sampling and testing. A core strength test shall be the average of the results of the three cores. Should an 
individual core show evidence of improper sampling, curing, or testing, the results shall be discarded and the compressive 
strength shall be the result of the average of the remaining core(s). Results of the core strength testing will replace the 
results of the cylinder strength test for that sample. 



'2$.11 ACCE.PT~~CE: 

-Plastic Concrete Properties 

-The slump of the concrete shall meet the requirements of ASTM C-94 Tolerances in Slump section. When the 
approved mix design or project specification requirements for slump are a "maximum" or "not to exceed", the following 
tolerances will apply: ' 

Specified slump:
 
If3" or less If more than 3"
 

Plus tolerance oinch oinch
 
expanded from footnote of Table 725-1 on maximum slump Minus tolerance 1 1/2 inch 2 1/2 inch 

When the approved mix design or project specification requirements for slump are not written as a "maximum" or "not 
to exceed", the following tolerances will apply: 

For design slump of: Tolerance 
2 inch and less +/- 1/2 inch 
More than 2 through 4 inch +/- 1 inch 
More than 4 inch +/- 1 1/2 inch 

-Per ACI 305, Specification for Hot Weather Concreting, limit the maximum allowable temperature of the concrete 
mixture immediately before placement to 95 degrees F unless otherwise specified or unless a higher allowable 
temperature is accepted by the Engineer/Agency. This acceptance can be based upon past field experience or 
preconstruction testing using a concrete mixture similar to one known to have been successfully used at a higher 
concrete temperature. 

I ,. expanded from section 725-8 on minimum and maximum temperature 

Per ACI 306, Specification for Cold Weather Concreting, when the atmospheric temperature at the time of placing 
concrete is above 30°F the temperature of the concrete, as placed, shall not be less than 60°F. When the atmospheric 
temperature at the time of placing concrete is between O°F and 30°F the temperature of the concrete, as placed, shall 
not be less than 65°F. 

·Air entrained concrete shall meet the requirements of ASTM - Air-Entrained Concrete section. The air content of ~ 
entrained concrete when sampled from the transportation unit at the point of discharge shall be within the approved 
mix design tolerance or +/- 1.5 % of the specified value. When a representative sample taken prior to discharge shows ) expanded from section 725-6 on air-entraining 
an air content below the specific level by more than the allowable tolerance, additional air entraining admixture may be 
used to achieve the desired air content level, followed by a minimum of 30 revolutions at mixing speed. 

-Per ASTM C-94 Mixing and Delivery section, discharge of the concrete shall be completed within 1 1/2 hour after the 
introduction of the mixing water to the cement and aggregates or the introduction of the cement to the aggregates. The 
Engineer/Agency or their representative may allow the continuation of concrete placement after the 1 1/2 hour time I ~ expanded from section 725-8.2 on maximum delivery, time 
limit has'been reached if the concrete is of such slump or workability that it can be placed without the addition of water 
to the batch. 

Concrete failing to meet the tolerances for plastic concrete properties in 1-4 above shall be reviewed by the 
Engineer/Agency or their representative and may be subject to rejection. 



-Hardened Concrete Properties - Compressive Strength 
- Concrete represented by a cylinder strength test obtained in accordance with section 725.10.2 shall be acceptable if the 
28-day strength meets or exceeds the specified design strength. Concrete achieving at least 85% of the specified 28-day 
strength will be evaluated by the Agency and/or Engineer for acceptability. Core strength tests obtained in accordance with 
section 725.10.3 shall be considered satisfactory if their average is equal to or greater than 85 percent of the specified 
strength and no single core is less than 75 percent of the specified strength. If the core strength test meets or exceeds the 
minimum 28-day strength, the concrete will be accepted by the Agency at full contract price. All concrete failing to meet 
the acceptability requirement as evidenced by tests of either standard cylinder or drilled core specimens shall be rejected, 
removed and replaced by the Contractor at the contractor's expense, unless the Contractor can submit evidence that will 
indicate to the Agency and/or Engineer that the strength and quality of the concrete is such that the concrete should be 
considered acceptable and be allowed to remain in place. 

~ 

~ 

~ 

PelftDt or CODeRfe trolt l'ric:eAllowtd 

tOO 
-9&- 95 

-s.r- 90 

-tf)- 85 

------------EndofSedlon-----------

re-written and expanded to encompass widely accepted coring procedure/analysis method 
in ASTM C-42 and ACI 318 and current ADOT specifications 



SECTION 701- Revised 2-25-09 

ROCK, GRAVEL, AND SAND 

701.1 GENERAL: 

The following specifications set forth the requirements for crushed rock, gravel, sand, 
and quarry stone. Samplings and sieve analysis shall be performed in accordance with 
ASTM 0-75 and ASTM C-136. Sand equivalents shall be determined in accordance 
with AASHTO T-176. The liquid limit and plasticity index shall be determined in 
accordance with AASHTO T-89 and T-90. 

701.2 CRUSHED ROCK AND GRAVEL: 

The loss by abrasion in the Los Angeles l) 

ASTM C-131, Grading A, shall not excee 
nor 40 percent after 500 revolutions. 

ed as prescribed in 
e 100 revolutions 

701.2.1 Crushed Rock: Crushe~t;r,;~~ 
rock, stone, or gravel so that at lea~L).;Jlo~ 

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. 

701.3.1 Sand for Asphalt Concrete Pavement: Sand for asphalt concrete pavement 
shall comply with AASHTO M-29 except that grading requirements shall be deleted and 
have a minimum sand equivalent of not less than 50 and shall be non-plastic when 
tested in accordance with AASHTO T-89 and T-90. 
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SECTION 701- Revised 2-25-09 

701.3.2 Sand for Mortar and Plaster: It shall be thoroughly and uniformly washed and 
shall be entirely free from oil and deleterious substances. 

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. 

The size and grading of sand to be used in mortar, and plaster shall be such as to 
conform with the requirements specified as follows: 

Mortar: ASTM C-144 

Plaster: ASTM C-35 

nd fine aggregate shall 

Coarse aggregate grading requirements 
designation in the Grading Requirements for 0 

grading requirements shall con~ r the Fine 

The average value of 3 successiv 
when tested in accordance with AF\.\:»t1 

sand equivalent lesszt::ia]~titl~ 

e size and grading of the fine or coarse 
onform with ASTM C-404. 

aile Strength Material: Coarse aggregate shall 
size No. 57. The size and gradation of fine aggregates 
-33. 

701.4.1 General: Quarry stone shall be angular, sound, durable, hard, resistant to 
abrasion; free from laminations, weak cleavages, and undesirable weathering, leaching, 
exfoliation tendencies, and slaking; and of such character that it will not disintegrate 
from the action of air, water, or the conditions to be met in handling and placing. Stone 
shall be clean and free from deleterious impurities, including alkali, earth, clay, refuse, 
and adherent coatings. Suitable tests and/or service records will be used to determine 
the acceptability of the stone. Tests to which the material may be subjected include 
petrographic analysis, X-ray diffraction, specific gravity, absorption, abrasion, rock drop, 
soundness, wetting and drying, and such other tests as may be considered necessary 
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SECTION 701- Revised 2-25-09 

to demonstrate to the Engineer that the materials are acceptable f(jr use in the work. In 
connection therewith, the Contractor shall notify the Engineer in writing at least 60 days 
prior to use of the intended sources of quarry stone. 

701.4.2 Test Requirements: Quarry stone shall meet the following requirements 
except as may be otherwise provided on the plans and in the special provisions: 

(A) Apparent specific gravity: 2.65 minimum. 

(B) Breakdown: 

Rock drop breakdown: 5 percent maximum 

Abrasion breakdown at 1000 revolutions: 

Breakdown after 10 cycles of wetting sa:fjelli1JFy 

Solubility in water, breakdown, or soften' 

701.4.3 Test Methods: Unl 55 rovisions or 
indicated on the plans, test metho~i~~IY 

(B) Abrasion char· 
Rattler, ASTM C-1 

s al be made on groups of 5 accurately 
_..."",. ... "". fro 75 to 100 Ibs.; No.2, 100 to 125 Ibs.; 

____ ..-::r.; No.5, 175 to 2251bs. 

ropped 3 times on the group of the other 4, in an 
of 10, 15, and 18 feet. The enclosure shall 

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

C) Wetting and drying. The stone shall be crushed, screened, and 1000 or 1500 grams 
of the 3/4 inch to 3/8 inch fraction taken for the test. 

The crushed and graded stone shall be submerged in water for 18 hours at room 
temperature, after which the sample shall be drained and oven-dried at 140°F. When 
dry, the sample shall be cooled to room temperature. This would complete one cycle. 
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SECTION 701- Revised 2-25-09 

The percent loss shall be determined by screening the tested sample on a No.4 sieve 
and shall be computed as follows: 

100 x Weight of Materials Passing No. 4 Sieve = % Loss
 
Total Weight of Sample
 

(0) Accelerated water breakdown and solubility test. Air-dry samples of representative 
stone weighing approximately 1 lb. each shall be immersed for 8 hours at 140°F., in 
distilled water, local tap water, or 3.5 percent sodium chloride solution. 
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SECDON'701 

~GBAvEL,AM)SAND 

'roLl GENERAL: 

The1icJUowiD,g specifjcatiaILs ,set Iianh1IJe D!quiremeDIs iiw: cmshed mck. paw), 5UII1, DIdi qwIIirY_. St!qrnDP aDd sieve 
aaalYsis shaIl be pedimDedia. aa:.nrdmcp with AS'1"M 0-75 IIDd ASTM C-ll6. S8IIiIl equiwJeIIIs shaIl be deIemIiDed iD 
lIu:cardlllllce with AASHTO'T-1741. The li.qaid limit IIDdplastidlyiDdn: sbaIl be deCI!nDiDIId iDac:mrdmm! withAASHTOT-U 
andY-PO. 

70)11-2 CRUSIIEDRDCKA1lIID GKA.VEL: 

Rodtandp&'l!lsbaflbedeom,hlmI,SOImIII, dllDble,UllitbtmiDqualily,andmeo£anydpfril!!!!lJlp) qJIDIIilyo£saJt,fDab]e, tbiu 
eJangated,or IamiDatei:II pfea!s. disinregwtedi mab!rilIl, 0Ipaic-aa-, .aiI. aIIl:lIIi, ar at:her deIeImma saIIstaDi::e.. 

TheJossby.brasi.cmiDCbeLosADgjeles~de«prmjpedupuaibedia.ASTMC-131,GadiDJ:;A,s1DD:aat1!lW!ed 

10 peKeDI:, by ~dK 100 nn.'OhItimlsmll:40 pen:eatdKSOO~. 

7Ol.1;IC'nIsIIHRock: cmsbiedmck5!ulllamsistofdu!pmcfllttcibWDedbycrJJS1liDgmck,5tOIIl!,lIf:~sollW.r1eastSO 

percelltby~of~pb!e!DDedilll1du!No.4sieveiiw:314iDdlllf:bEp!l"_*i"·,,"sims, 1IDd50pen:eut1J!ll:ined0lldu! 
No.8sisoeiiw:l!Ia'I!jlDlDDsimslesstlum.3I4iDdlshaIlaJll5isto£panides"llltlidlhaw.rl.eutaaer:au::b.m,gulan1llfKepmdJx:ed 
by~Allmatl!lid.·dIat\1rillpll!lS.~wifhbaJs!lpllC.edlSiDdIesapllrt,~apeajD&!IIIallbeaushecll.m-produciDg 

?Changethetitle of section 701.3 to Aggregate 

fRJm1lJe0aldr:a~Apacy's~.,/.~ 

The ~ofcmsIIedmck.!IIIall ~DlplywithASTMD-448.. 

70]1.3S,,",1I)·" ,,~ ~ =0, "-wo"',"" ''' ~"..-~ .... ~~.. 

The n~vaJw! ofsaDd eqIIinJem de12mIiaed OIll S1ICCl!5ISi:\oe SIIJIJP1es !IIIall DOtbe less a-7.(). No imIh1idIW, sample s1DD Delete cement concrete, and, after mortar 
~. saDd equi'nlem' lI!!!S dIaD. 65.
 

The siD! and~ ofsandto bellSscliUCEi&lifUHiL1~:mmtar,aDilpiasb!rshallbesudlu10 c:cmIimnwilh1lJe ~
 

specitied85~ 1 ICum::alIE. RYblie>33 Delete Concrete ASTM C-33 

MoI:ID: ASTMCI44 

PIasII!£: ASTMC35 
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SEC'DON701 

701-3.3 !ii1Iaade-tCIlllCHl.e: ._No. 
46'1, Sq,51,.... 'i'. 

7OUAAgnpleforM:aSDa%YGraut: nnizeimd~oCdIi!fiDI!OI'couse:ac:PJ!!pm1Dbell5edinmasam:ypuut 

Ciaabm..ilhASTMC404. 

701..3.•5 Am:.r~lefor Ccnat:nIDed lLow Strfll:l:fb Mafuial:: Co_~ sIIall ccmfi:InD.f1:t A.S'I'M: C-ll ~diIq;,sizeNo. 
57. The size imd grailmaa. offille;~(slIDiI) shaD. CIII11ilmllo A.S'I'M: C-3l. 

70L4 QUARRY 'sTONE: 

70LUGeaHaI:Qumystollesllallbullgu1ar,saw:uI,durabJe"hHd,~.m.siDD;u-fiam'hnrinwtinns,WI!IU;deavaps, 

:mil~~.~eadiII1illltian'1PsJd'encies.,md.~aDdofsum~tlDtitwiJlDDtdisimep::Uefram 

Ihe :actioa of air, w.a1K:, or1ha roomtj...... 10 be DII!t:in lIIuIdliDg aDd pI'aciIIg. SIIaae sIuIl1 be de_ :mil fiee Dum deJe1I!Dow; 

impuritiies> iDduding .nali, ~ c1q, ~ mil. MIbI!reDt c:mIiDp. SuiDbJetests am1IaI" senice namIs .m be used 10 
IlIetienDiDeIhe :lICceplabiL'ilyofthe __ Tests to vdIicb Ihe mfieriaI may be 511bjected.iDdmfe petmg1:IJIIIic UJalysU, X-ny 
diB'ilKtioD, 5pKifk~, :absorpIiaD, aIIasicm, RICk dRIp, ~~ :mil ~ aDd sudJ.·DIlW _ a!II DllllYbe 
cOlllliden!d1ll!Cl!55:alY1D ~m11he~11heu.ll!Jia'ls:am:aca!(lGbJebuse:inIheWlld;.1D oomectinn dIerewiIb, 
Ihe CcmIr:acto£ 5hall DlJIIify die~:in1IIritiiIIg lIt)§st60 daysp:iurm _ oflheimelldeil.somasofqu:auy_. 

7OL4.2 TetRaqm--nts: Qumystolle S!J:allmeet1ibe fbllmriIIg~except:as maybe lllbi!nvisepmvided OIl tbe 
phmsaDd:intbe special proUsicms: 

(A) 

(8) :BnUdatm: 

NCIIIe 

70.1..43 '&!Hi Medads: Uldess ot1lIenrise speci1ieil:inthe special. praouis:iIIas or iDcIicded OIltbe plms,1est1l:ll!dlads mr quan:y 
_ 5haJlbe as mllD1lll!i: 

A) AlJpIW!llt!!lpcifil:yn'ilyper ASTM C-n? 

(8) Abras.ioD. chlml.c!b!ristics tobe deti!lmiDedbiy eitbu Rod< Drop Test or Los ~Ratder, ASTM C-131, u HqIIiI:ed OIl 
'die plans or'dIe specialpIJIWiSiaDs. 

([) Stlmdard Rock.Drop Test.. Tests sb:all be made OIlpauJlSoCS KCUnIely weigbeil sizes ofrucks: No. I, ~ fRIm 
7510 10D!bs.; No. 2. 100 to 125lbs.; No. 3, 125m ISO Ihs.; NO.4,15O!1D 1'15 lbs.; No. S, 175 to22S Jbs. 

Each mck oflhe 5 si2les sb:all be dnJ.ppeil3 tiDJesoa die r,mup oftbe adJer4, in anl!llC.lloisllm, :fmlJullccemVl!~of 

lO.15,mu:IIlS1ieef.'lbeeDC1osuleshaDhaw a.BenUleJlll!dium.'M!iPtp1vlmized:imD.nac.:anqaiVlll2lJt; 5etOlluatid 
1imndlrian OIdeI:ofd'nJIlpiIIg shaD be Nos.. 3, 2, 4, 1, 5. All rock p:ass:iIIc:a3 iJu:hsqwa:e DII!5h!!ICDY!IL dI'iK _!ibID be 
Wl!idJedlllld recorded:as. ~ of,1ibetab1 iDitialweight oftbe S rocb. 

(2) Los.ADgeJes.bI:lIsiml macbiDe, per ASTM C-UI,~B. 

Delete Coarse in the title of 701.3.3 

Delete existing text of 701.3.3 and insert 
the following: 

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

Coarse aggregate grading requirements 
shall conform to the appropriate rock size 
designation in the Coarse Aggregate 
Grading Table. Fine aggregate grading 
requirements shall conform to the Fine 
Aggregate Grading section. 

The average value of 3 successive sand 
equivalent samples shall not be less than 
70 when tested in accordance with 
AASHTO T-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. 
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MARIC:(}:PA COUNTY 
D epart11Jf.pn t pF'T;r~n§pvrJa Ii0!::l" 

~IEi\JORANDUl\t 

;Qate: March 4, 200~X
 

'To: 11lAG Specifications and Details Committee!
 

IFkom:· 

Subject: Modification to Detail 240 VALLEY GUTTER 

~URPOSE:	 Revised valley gutter required thickness to confonn with increased-:cetrerete 
:thickness required for commercial and industrial ;dci.vewaj's as shown in Detail! 
250. 

REVI~ION: 

Change the outside edge depth of valley gutters from 8" to 10". 



NOTES:
 

240 
DETAIL NO.REVISED 

01-01-2003 

SECTION A-A 
VALLEY GUTTER 

N 

s _ _ 
12" 12" 

.~ '.7:00~:~',.,~:~,~;S;~.;
o:l~ :; :~: :~:;:~:;:~:;:~:;:~: ;:~ :;.:~ :;: 

. 
co 

1. ALL CONCRETE TO BE CLASS 'A' UNLESS 
OTHERWISE APPROVED. (SECT. 725). 

2. 4' ON PROJECTS UNDER THE JURISDICTION 
OF THE COUNTY ENGINEER AND THE CITY OF MESA. 

3. EITHER CONSTRUCTION JOINT OR CONTRACTION 
JOINT IS REQUIRED AT CENTERLINE OF STREET. 

4. A SEPARATE CONCRETE PAD IS REQUIRED WHEN 
VALLEY GUTTER IS POURED HALF AT A TIME. 

5. EXPANSION JOINTS SHALL CONFORM TO SECT. 340. 

... I EXPANSION JOINT 

CONTRACTION JOINT 
AT APPROXIMATELY 
1/3 DISTANCE FROM 
EXPANSION JOINT. 
(MATCH TO JOINT 
IN SIDEWALK) 

: ~ .•. : ~~:~ :~."~ '.' "; 

VALLEY GUTTER 

~,17 ,lIN 

SUBGRADE PREPARATION 
AS PER SECT. 301 I 

~0~ 
«:-.~~O ~0 

'? C:}~'v"?' 
"?'O~ 

GRADE BREAK P.C. 
CURB GRADE + 1-1/4" 
(ABOVE HIGHEST P.C.) 

EXPANSION JOINT 

I I r I II 11 
~1 

1xJ 

SLOPE TO 
GUTTER , 

THIS AREA , 
INDICATES 
VALLEY GU TIER 

EXPANSION JOINT 

I .. 4' "A~ 

~ 
ARICCPA STANDARD DETAL 

,...........i~ ABBCCIATICNaf ENGLISH 
~~ GCVERNMENTB 

N 

w SEE
I NOTE 40 
z 
w 
w 
Vl 

\ 
;., 

N 

240 
DETAIL NO. 
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-----

- -

A	 <t 
(f) I 

~ z I 
« ~:3 I FOR DRIVEWAY WIDTH SEE TABLE 
3=on. I 4
 
~:i:o::: I 2
 
~ w I
 

n. I	 3 
I ____L 

// I I	 I "" 
5'	 WING / I I " 5' WING>

/7 "I z	 i 
~ / I ~	 I 
~ / I	 I0::: 

"""""« / <fl I in	 In. ~ " / ~"?' I	 r5\ I "1~...o "" / I	 'V\! 
" r---- 1-:==- """'7"'---L	 -=====tL...---- 

8. FLOW LINE OF GUTTER.r-	 ,---- 
l--@

L...-- -+	 --lo,o---lL _ 9. DEPRESSED CURB. 

A CURB AND 10. SECT. A-A AND ELEVATION: D/W SHOWN 
GUTTER WITH VERTICAL CURB AND GUTTER, ROLL TYPE 

CURB AND GUTTER TREATED SIMILARLY.DRIVEWAY WITH DETACHED SIDEWALK 
11.	 ROUGH BROOM FINISH FULL WIDTH OF 

RAMP AND WINGS. TROWEL AND USE LIGHT 
HAIR BROOM FINISH FOR WALKWAY AREA. 

SEE TABLE .. .. ..T	 I I:- 5' FOR DRIVEWAUDTH	 5' 

--,	 ,- 
--~	 ~--__ L __~ 

RAMP 5' MIN MATCH S W WIDTHCURB AND 
GUTTER 

1.5% SLOPE	 1.5% SLOPE 

• ..' ;...... :.' ,".' -: "<0:: " • " ::.: :', ~ •.. :.~ ~ ..:~ ...~.~. 

6"	 OR DEPTH 'X' DEPTH 'X' 
WHICHEVER IS 
GREATER	 SECTION A-A 

r----  NOTES: 
I 
I 4 1. DEPRESSED CURB SHALL BE PAID FOR AT 
I THE UNIT PRICE BID FOR THE TYPE OF 

CURB USED AT THAT LOCATION. 
I 
I 
I 

2. CONTRACTION JOINT ON D/W CENTERLINE. 

IL _ 3. CONTRACTION JOINT. 

4. 1/2-INCH EXPANSION JOINTS SHALL COMPLY 
WITH SECTION 340. 

5. BACK OF CURB - CONSTRUCTION JOINT. 

6. CONCRETE CLASS AS NOTED IN TABLE. 
CONCRETE PER SECTION 725. 

7. SUBGRADE PREPARATION, SECT. 301. 

COMMERCIAL AND INDUSTRIAL 
MAX. I CLASS IDEPTH 'XDRIVEWAY WIDTH I MIN. 

COMMERCIAL	 I_ 16' 40' I A I 9" 
INDUSTRIAL _ 16' 40' A 9" 
_24' MIN. FOR TWO WAY TRAFFIC 

RESIDENTIAL 
DRIVEWAY WIDTH I MIN. MAX. ICLASS IDEPTH 'X' 

30' B 5"MAJOR STREET	 16' 
3~ B 5"COLLECTOR STREET * 12' 
~. B ~LOCAL STREET	 12' 

*16' DESIRABLE 

DETAIL NO. REVISED DETAIL NO. 
ARICOPA STANDARD DETAIL DRIVEWAY ENTRANCES WITH 

,..........i~ ASSOCIATIONaf EN GLI SH
 250-1
250-1
 ~ GOVERNMENTS~.........
 DETACHED SIDEWALK 01-01-2009 



px;r Box 52025
 
Phoenix, AZ 8507~~'gf!g~
 
(602) 236-5900 

~ATE: 

MAG Specifications and Details Committee Members: 

FROM: Peter Kandaris, SRP Repre~entati\l~ 

HE: Request for Modifying MAG 792 "Dust Palliative" 

Purpose: Provide revisions to MAG 792 to (a) update produds information based on changes 
in the market, (b) include submittal of compliance requirements for prodiJCt data, and (c) provide 
more c1e.fi.fled environmental requirements. ' 

Rational: The existing specifications (last revised in 2000) do not give methods to objectively' 
·qualify vendors or their products. Changes are proposed so that quantitative data can be, 
pbtained and re,viewed instead of just relying on vendor sales informatiOI1. ' . .  ~ 

Since the last time these specificatio,ns were revisedi1lltere have been a number of changes in 
dust control materials. Additionally, other area agencies have revised their specifications to 
Include their experiences and updated practices. It is recommended that the dust palliative 
specifications be updated to include the most recent improvements in product and vendor.' 
v~rW,c::.ation. ., , ,," 



Or'?£. oq -- C)t'1 

SECTION 792
 

DUST PALLIATIVE
 

792.1 GENERAL: 

Dust palliatives shall consist of various chemical dust suppressauts which work by bindiug together lighter soil particles. 

All matcrials.rnlStllleet the emirownental roquirements ofSection792.3·andnll..tbe approved bythe Engiucerpriortothein1SC. 

792.2 lYPE OF MATERIALS Ai'<D APPUCATION RATES: 

Emulsions .shall be miscible with water in all proportions as noted in Table 792-1. The dilution ratio ",ill vary based upon the 
local soil and weadler conditions. The ratios shall be proposed by the Contractor and agreed upon by the Eugiucer. 

The ra~ of application noted in Table 792-1 sball be for the treatment, method and use specified by the Contracting Agency, or 
as directed by the Engineer. To compensate for local conditions. the Contractor may adjnst the application rate within the l'1Ulges 
specified. 

Products specifically fOl'Umlated as tackifiers which prevent wind-blown erosion sball not be acceptable as dust palliatives for 
vehiCIIlar traffic, but may be used for their intended purposes. 

0.25 to 0.15 
0.15 to 0.10 

6.16to6.6~ ~ I 

Application Rate (0) 

(laVsy) [lim'] 

5:1 
'1:1 

10:1 to2:1 
2:1 to 1:1 

Topical - All 
Surface C.ourse (per inch of depth) 

TABLE 792-1 

OrgaDic Resin 

Product T~'P. 

Other As approved by the Engineer 

(I) Topical application rates mown are to obtain 1/2 to 1inchpenetration. Higherrates shouldbeused ifgreaterpeneh..tion 
is anticipated. 
(2) The dilution ratio (water:product) is variable and shall be appropriate for the local soil and weather conditions, as 
proposed by the Contractor and agreed upon by the Engineer. 
(3) Application rate ofundiluted concentrate. 

~ 

CA) Aclj'lic Copol}lIIer TYPes: 
---and Polymer 

The material sha11 be a ",'bite or clear enlu1sion that can peuch..te, saturate and bond together treated .soils to create a bard, dust· 
free and water resistant surface. The material shall have the follo"'ing properties in its undiluted state: 

Based on input from product vendors, the values for polymers needed to be adjusted. Also, the market is now 
broadened to both polymers and copolymers. Changes are intended to keep up with changes in products. 

0.20 to 0.15 
0.16 to 0.12 
0.08 to 0.06 

Paragraph included to insure testing and product compliance are performed. with the responsibility on the contractor. 

Contractor shall submit with the bid proof of conformance in the form of test reports to verify that the dust palliative product 
proposed for use meets the minimum material requirements specified in this section. Testing must be specific to the proposed 
product and not generic to similar type palliative products. Testing shall be performed by independent AASHTO accredited 
laboratories, and signed and sealed by Professional Engineers registered in the 8tateof Arizona. The Contractor is responsible for 
any costs associated with the testing of soil and palliative product prior to the application of as specified herein. 

R.evised 2000 792-1 



SECTION 792 

ASTl\1 
Specifi<ation nesienation Test Method Requirements 

Composition	 Acrylics, acrylates & acetates 

pH E70 4.0 - 9.5 

Residue (aetive solids content), % D244 40 min. 

Flash Poinl, OF D92 None 

Absolute Viscosity (Brooldield), cP, 77 OF. 1500 max. 

Specific Gravity, 60/60 "P. D 1298	 1.00 - 1.15 
4 

(B) PetrolelUll Resin Emulsified Types: 

The materials sbalJ be a light yellow petrolelun resinous emulsion suitable for use as an agglomerate for soil particles. The 
material shall Imve the fonowing properties in its wldiluled enllllsified state: 

ASThI 
Specification neslK1\ation Test Method Requirements 

Kinematic ViScosity, SFS at 77OF. D244	 15 min. 

pH	 4.0·7.0 

64±4 

The emulsionshall be slable. i.e., shouldnol breakwbenstored in clean closed containers al temperatures between 35°F. and 200 
oF. for a minimum of3 UlOnlhs. The sequestering agem. shall make the preparation stable against hard water, thus pel1uilting 
dilntion ofthe emulsion with almost all typc:s ofwater. The emulsion shall be non-corrosive to metal containers. The materials 
shall pc:uetrate into the soil and not form a skin at the surface or a crusted sur£,ce. 

(C) Lignin-Based Types: 

Lignin-based dust palliative shall be an aqueous lignosl1lfonates (a residual co-pl'Oducl of...'DOd pulping by the sulfite process in 
the UlllIlllfacturerofcellulose products) thatdispersedreadilyin water 10 yield a stable, """",-colored solution. Thematerial sbalJ 
have the follo\ving properties in its lurdilnled state: 

ASTM 
Specification nesillnation Test Method Requh'ements 

Absolute Viscosity (Brookfield), cPo 77°P. < 1,000 
Residne (total solids content), % 0244 48 min. 
Lignin sulfo""te coDient (% of solid.) 0244 60 min 
pH E 70 5.0 -7.0 
Specific Gravity (liquid), 77/60oP. 01298 1.00 min. 
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Language from COP Aviation specification for acrylic products to quantify the binding characteristics of the product. 

Acrylic Copolymer/Polymer Performance Tests: Product shall be blended at the specified stabilizer content application rate with 
soil that is either representative of the site soils to be treated or be a local A-7 (as determined by the Engineer) and tested in 
accordance with ASTM 01883. Results of treated soil must show a minimum 25% increase in CBR (California Bearing Ratio) value 
over the untreated soil for the acrylic copolymer/polymer product to be accepted for either topical dust suppression or soil 
stabilization. 

Test Method: Testing shall be in accordance with ASTM 01883, as modified herein. Test reporting shall include all the information 
required by ASTM 01883, Section 10.0 for both treated and untreated CBR samples. In addition, the penetration vs. stress plow for 
each test shall be included (ASTM 01883, Fig. 2). CBR specimens, after molding, shall be left in their mold, on their sides and 
cured in the laboratory air for 7 days prior to being immersed in water for 96 hours and then tested for CBR. At least three CBR test 
specimens shall be compacted at the optimum moisture content, both treated and untreated (ASTM 0698, method C), with the 
result reported as the average value. The surcharge weight shall be 10 pounds. 



SECTION 792 

(D) Organic Resinous Types: 

The material shall be a tan emulsion designed specifically fur dust control ofWlpaved roads, traffic surfaces, and road shoulders 
tbatutiJizes non-pett'Ol.wn bascd orgauic esters and resins combined with oth.r additiv.s to penetrate, bond and coat treated soils. 
Th. matorial sball bave tb. following properties in its Wldiluted state: 

ASTM 
Specification nes\inatlon Te.IMethod Requirements 

Absolule Viscosity (Brookfield), cPo 770f so -200 

PH E70 3.0 ·9.0 

Residue (active solids content)~ % D 244 4Smin 

Fla..hPoint D 92 None 

Spocific G,..\~ty, 60/60'1' D 1298 1.00 nUn. 

(E) Other Types:
 

Other type.. of dust palliative may be approved fur \1$e by the Engineer. Test methods, requirements, dilution ratio.. and
 

Paragraph included to insure testing and product compliance are performed, with the responsibility on the contractor. 

Contractor shall submit proof in the form of test reports and certificates to verify that the dust palliative product is in environmental 
compliance. Verification and certification shall be submitted to the Buyer at time of bid. The Contractor is responsible for any costs 
associated with the testing of soil and palliative product prior to the application of as specified herein. 

application rate.. shall be as specificd by !he'lDanul3cturcr. 

Products or their cowpon<nls aud degradation products sball be tested and certified by the mam,faclurcr not to be substances or 
composed ofsubstances known to be, orreasonablyanticipated 10 be c."\1'Cinogen;c or toxic by the U.S. Departm<nt ofHealth and 
Human Services. 

Products must bave hazardous Matorials Identification System (HMIS) ratings equal to or less than the fullowing for each 
catcgory: H=I; F=l; R=I: PPE=X. 

Note A: Parameter benchmark values sball be pro\ided by the Engineer and based on the Contracting Agency's requirements. 

------------- End of Se<~on ------------ 

Included to provide more defined method to insure environmental compliance (language adapted from COP Aviation specification). 

Product runoff and their degradation product runoffs shall not contain concentrations that exceed the parameters designated in 
Section 2.18 'Table 5' of the National Pollution Discharge Elimination System (NOES) Multi-Sector General Permit for Industrial 
Activities (see Note A). Adequate proof can be shown by providing one of the following: 

A. Complete aquatic toxicity test for lethal concentration at 50% (LC50). 

B. Provide complete and accurate listing of all individual chemical constituents (including proprietary chemical information) and 
percentage of each in a given volume of pure chemical product. 

C. Surface water runoff test. This test involves running distilled water over a treated soil area, collecting the test water, and 
submitting to a certified lab for analysis. 

Contractor shall obtain from the dust palliative product manufacturer independent verification and certification of performance and 
environmental claims by a recognized agency of the United States or Canadian Precertification or Environmental Technology 
Verification programs for chemical dust suppressants. 
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