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Addendum #5 To 

Request for Proposal 
For Computer Services Center Chiller Replacement: Project 193-228857 

Minutes of the Pre-bid Conference  
Dated February 1, 2013   

 
The Addendum must be acknowledged on your lump sum bid. 
 
NOTE: You must have attended a prebid conference in order to be eligible to bid on a particular project.  
Receipt of minutes or addenda without being at a prebid conference does not qualify your company to 
bid.   
 
The pre-bid conference for Request for Proposal for Computer Services Center Chiller Replacement, 
Project 193-228857 was held on February 8, 2013, at 11:00 a.m. (local time) – at Detroit, MI 48202.  
Ken Doherty reviewed the highlights of the pre-bid package, especially concerning details such as bid 
due dates and who vendors may contact during the live bid process.  Thomas J. Edwards and Brian 
Runde from Peter Basso and Associates Inc. discussed the technical aspects of the project and bid 
requirements, and conducted the Q & A session.  
 
Numerous policies, questions and answers were addressed at the pre-bid meeting:  

 A bid bond is not required for bids below $50,000.  Otherwise, a bid bond (5%) will be required for 
the full amount of the bid.   

 Performance Bond and Material & Labor Payment Bond requirements are listed in the 
specifications of the job.  Performance & Material & Labor Payment Bonds must be provided by 
the awarded Vendor with the submission of the signed contract; which will then be submitted to 
FP&M management for counter signature. 

 The awarded vendor must provide the required Certificate of Insurance in compliance with 
Section 800, article 11 of the bid specifications prior to commencement of any work. 

 If your company has not previously done business with the University you may go to the 
Purchasing website at www.purchasing.wayne.edu and look for the “new vendor” link under 
“Information for Vendors” on the left.  You may submit a new vendor request form and an IRS 
form W-9.  This will register your company on our vendor list.  (NOTE: this does not replace the 
listserv.) 

 This Project Requires Vendors to use Union Labor, either their own or as labor supplied under a 
Project Labor Agreement.  Section 00420 of the Bid Documents outlines the University’s Project 
Labor Requirements for this and all projects that requiring prior approval of the Board of 
Governors. 

 1099 workers and subcontractors using 1099 workers are NOT acceptable 
 Certified Payroll must be provided with each of the contractor’s pay applications for all workers 

who worked at the job site, in compliance with the State of Michigan policy.  Failure to provide 
certified payroll, will constitute breach of contract, and pay applications will be returned unpaid 
and remain so until satisfactory supporting documents are provided. 

 Signed waivers from all Subcontractors and suppliers must accompany Pay Applications or they 
will be returned for such documentation prior to approval. 

 A properly executed sworn statement is required from all tiers of contractors, and sub-contractors 
indicating sub-contractors and suppliers which provide services or product of $1,000.00 or 
greater.  Sworn statements must accompany applications for payment 

 All documents listed in the Front End Section 00420-2 “Wayne State Project Labor Agreements” 
must accompany applications for payment. Failure to do so will result in the entire application 
package returned for correction. 

 A checklist of all Pay Application requirements can be found in Section 00430-1. 



 The competency and responsibility of Bidders will be considered in making the award.  The 
Owner does not obligate himself to accept the lowest or any other bids.  The Owner reserves the 
right to reject any and all bids and to waive any informalities in the Proposals 

 Parking on WSU campus lots and structures are $6.00/access.  Vendor must build parking into 
their lump sum bid.  Please note:  lots are credit card only or cash only, plan accordingly.  

 The awarded contractor may use the pay lot directly behind the Computer Service Center.  A 
commercial vehicle may be kept in the parking lot as long as security measures are taken.  

 There may be a small amount of storage space available in the project area for a couple of 
(locked) gang boxes.  

 Section 300, Form of Proposal has changed very recently, review carefully and complete in its 
entirety to avoid disqualification. 

 The contractors must fill out our prequalification form.  They can attach additional information if 
they would like but at a minimum the information requested must be filled in on our form so that 
we do not have to hunt to find the information 

 Contractors who have withdrawn a bid after a University bid opening and/or refused to enter into 
a contract with the University upon notification of award within the last 3 years are not eligible to 
bid on this project 

 Project hours of operation are 7:00am – 5:00 pm.  Anything else requires advance notice and 
approval. 

 Prequalification meeting will be held the first business day after bid openings.  Contractors must 
be available.  The Project Manager will coordinate the meetings.  Prequalification meeting 
includes Schedule of Values from the Contractor, including a list of Contractor’s subcontractors 
and other qualifications required by the documents.  

 An unsigned contract will be given to the successful Contractor at the conclusion of the 
Prequalification meeting, if all aspects of the bid are in order.  The Contractor has 5 business 
days to return the contract to the Project Manager for University counter signature.  The 
contractor must also submit a Performance Bond as outlined above and a Certificate of Insurance 
in the same 5 business day period.  In the event the Contractor fails to return the documents in 
this 5 day period, the University reserves the right to award the contract to the next most 
responsive bidder. 

 An Optional second walk through was scheduled for February 18, 2013 at 9:00 am.  Late arrivals 
will not be retrieved once the walk through begins. 

 Permit requirements are the responsibility of the awarded contractor as listed on Section 800 
Article 4.  The Computer Service Center is not considered a classroom building and will not 
require State permits.  However, a Hot Work Permit will be required.  The awarded contractor 
must work with the University’s department of Risk Management to gain a Hot Work permit.   

 The awarded contractor must work with the project manager to coordinate inspections with the 
Department of Risk Management as well.     

 Vendor must provide their own dumpster if needed, which must be rubber or plywood padded if 
placed on concrete.  Location and duration must be coordinated with the project manager.  The 
dumpster must be tagged with the name of your company clearly displayed. Any lawn damage 
must be restored. 

 Use of restrooms will be prohibited.  The awarded contractor must supply a temporary facility for 
workers. 

 Tecochill was the awarded the Chiller RFQ.  The Pre-Purchased Chiller is scheduled to be 
delivered May 1, 2013.  Chiller submittal drawings have been included with this addendum.  

 Cooling Tower bids remain under review and will be shared upon approval.  Results of award will 
be announced via an addendum and will be posted to the website.  The Cooling Tower is 
scheduled to be delivered on May 1, 2013.   

 The Chiller, Generator, generator radiator and all associated equipment (pumps, etc.) that are to 
be disconnected and removed will be turned over to the University and delivered to 1200 Holden 
for  storage and future use.    

 An Addendum with the new Curb Area and associated documents including Siemens documents 
has been posted along with this addendum.  

 Peter Basso will clarify ME3.2 CRU 1 & 2 locations on the drawings. 
 Siemens Controls are required.  The University will contract direct with Siemens.  However, low 

voltage wiring including conduit and terminations are the responsibility of the awarded contractor.   
 The Alternate for the Transformer is for purchase and delivery to 1200 Holden for future 

emergency use by CSC.  



 Is there a Buy American Policy, are foreign materials accepted? If quality and costs are even, buy 
American.  

 How does the sequence work while removing the chiller? In order for no interruptions to service, 
disconnect, removal, and delivery to 1200 Holden should occur at the end stages of the project, in 
order to maintain continuity of service.   

 Questions are due by February 19, 2013  at 12:00 noon 
 Bids are due no later than 2:00 p.m., February 22, 2013, at 5700 Cass Ave. Room 4200 AAB.   

No public bid opening will be held.  Late proposals will not be accepted. 
 Time of Completion: The Contract is expected to be fully executed on or about 15 calendar days 

after successful bidder qualification and recommendation of award.  The successful bidder 
(Contractor) agrees to start construction immediately after receipt of a fully executed contract 
and Purchase Order, and to complete the work as follows:  Substantial Completion, and State 
Approved Inspections (if appropriate), no later than June 15, 2013. 

 Vendors were cautioned to not bid unless they can absolutely meet the Substantial 
Completion date of June 15, 2013.   

 A copy of the sign in sheet is available for downloading from the University Purchasing Web Site 
at http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html. 

 This is an occupied area.  The awarded contractor must be considerate of environment (noise, 
cleanliness, etc.)  
 

We will require two copies each of your lump sum proposals, vendor qualification questionnaire 
and your bid bond documents.     
 
All questions concerning this project must be emailed to: Paula Reyes, Purchasing Department.  Email: 
bb2709@wayne.edu, copy Ken Doherty, AVP of Procurement, at ac0578@wayne.edu. 
 
Do not contact either FP&M or the Design Firm directly as this may result in disqualification of 
your proposal. 
 
Thank you for interest shown in working with Wayne State University. 
 
 
Paula Reyes  
Strategic Sourcing Manager 
 
 
CC:  Thomas J. Edwards (Project Manager), Ken Doherty, AVP of Procurement, Attendee list. 
 



 
 
 
 

Mechanical 
Electrical 

Energy Management 
Communication Technologies 
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3960 Howard Hughes Parkway, Ste. 500 2440 West Mission Lane, Ste. 9   5145 Livernois, Ste. 100 2001 Commonwealth Blvd., Ste 203 
Las Vegas, NV  89169  Phoenix, AZ 85021/2807   Troy, MI  48098/3276  Ann Arbor, MI  48105 
Tel: 702/990/3879 Tel: 602/314/8095    Tel: 248/879/5666  Tel: 734/913/4749 
Fax: 866/613/3461 Fax: 602/943/1241    Fax: 248/879/0007  Fax: 734/913/4957 

 
                               www.PeterBassoAssociates.com 

ADDENDUM 

Project Name: Wayne State University 
C&IT Chiller Replacement 
Installation Bid Pack 
WSU Project No. 193228857 

PBA Project Number: 2012.0389 

Addendum Number: 5 

Date: February 18, 2013 

Each Bidder’s proposal shall include the work described herein. 
 
Unless otherwise indicated, the work described herein shall comply with, and be equal in all respects to, 
the original Specifications and the Drawings accompanying same. Include incidental work required to 
properly complete the work, whether stated herein or not. 
 
Drawings Issued: A1.2, S1.1, SPEC1, SPEC2, SPEC3 AFTRM, ABAC, TTRM1, TTRM2, TWIR, 

001, 002, 003, 004, 005. 
 
Specifications Issued: 311000, 312000, and 321216. 
 
Item No. Description 
 
1.  Asbestos test reports are issued for reference. 
 
2.  Chiller shop drawing is issued for reference. 
 
3.  Refer to Drawing A1.2 (Issued) 
 
  A. New Drawing 
 
4.  Refer to Drawing S1.2 (Issued) 
 
  A. Modified footing depth/details. 
 
5.  Refer to Drawings ME2.1, ME2.2 (Not Issued) 
 

A. Add the requirement to remove existing concrete equipment pads with equipment 
to be demolished, and to remove existing abandoned equipment pad in new 
chiller room. 

 
6.  Refer to Drawing ME2.2 (Not Issued) 
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A. Add requirement to Alternate 3 to remove air handling unit, ductwork, and 
associated piping including two condensate return units complete flush with the 
mechanical room walls.  Cap piping and ductwork at the walls. 

B. Add requirement to Alternate 2 to infill existing roof opening with 1 1/2" thick 20/
gauge roof deck to match existing.  Maximum span of deck to be 6'/0". Provide 
additional structural members as required to limit roof deck span to acceptable 
lengths.  Submit structural details to Engineer for review and approval. 

C. Add requirement to Alternate 2 provide 2” double wall insulated blank/off panels 
to close off cooling tower air intake openings, and seal weather tight. 

 
7.  Refer to Drawing ME3.1 (Not Issued) 
 

A. Add requirement to support catalytic converter, exhaust silencer, and exhaust 
piping from supplementary steel mounted on the floor, rather than hanging from 
steel above. 

 
8.  Refer to Drawing ME3.2 and ME6.1 (Not Issued) 
 

A. Note that CRU/1 is the only condensate return unit on the project, and the 
electrical one line diagram indicates there are two pumps on the one unit. 

 
8. Refer to Drawings SPEC1, SPEC2, SPEC3 AFTRM, ABAC, TTRM1, TTRM2, TWIR, 

001, 002, 003, 004, and 005 (Issued). 
 
 A. Added Drawings. 
 
9. Refer to Specification Sections 311000, 312000, and 321216 (Issued) 
 
 A. Added Specifications. 
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SECTION 311000 2 SITE CLEARING 
1.1 RELATED DOCUMENTS ............................................................................................................................. 1 

1.2 SUMMARY .................................................................................................................................................... 1 

1.3 DEFINITIONS ............................................................................................................................................... 1 

1.4 MATERIAL OWNERSHIP ............................................................................................................................. 2 

1.5 QUALITY ASSURANCE ............................................................................................................................... 2 

1.6 PROJECT CONDITIONS .............................................................................................................................. 2 

PART 2 2 PRODUCTS ................................................................................................................................................... 2 

2.1 MATERIALS .................................................................................................................................................. 2 

PART 3 2 EXECUTION .................................................................................................................................................. 3 

3.1 PREPARATION ............................................................................................................................................ 3 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL .................................................................... 3 

3.3 TREE AND PLANT PROTECTION ............................................................................................................... 3 

3.4 EXISTING UTILITIES ................................................................................................................................... 3 

3.5 CLEARING AND GRUBBING ....................................................................................................................... 4 

3.6 TOPSOIL STRIPPING .................................................................................................................................. 4 

3.7 SITE IMPROVEMENTS ................................................................................................................................ 4 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS ................................................................................. 5 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above2 and below2grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities and/or abandoning site utilities in 

place. 
7. Temporary erosion2 and sedimentation2control measures. 
8. Tree protection fencing. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in2place surface 
soil and is the zone where plant roots grow. 

D. Plant2Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to 
be protected during construction, and indicated on Drawings. 
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E. Tree2Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the 
drip line unless otherwise indicated. 

F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's 
property, cleared materials shall become Contractor's property and shall be removed from Project site. 

1.5 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated. 

B. Utility Locator Service:  Notify “Call Before You Dig” for area where Project is located before site clearing. 

C. Do not commence site clearing operations until temporary erosion2 and sedimentation2control and plant2
protection measures are in place. 

D. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 

E. Do not direct vehicle or equipment exhaust towards protection zones. 

F. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

G. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist. 

PART 2 2 PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 312000 
"Earth Moving." 

1. Obtain approved borrow soil material off2site when satisfactory soil material is not available on2site. 
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B. Antirust Coating:  Fast2curing, lead2 and chromate2free, self2curing, universal modified2alkyd primer 
complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC2Paint 20 or SSPC2Paint 29 zinc2rich 
coating. 

1. Use coating with a VOC content of 420 g/L (3.5 lb/gal or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 2 EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag with blue vinyl tie tape flag 
around each tree trunk at 54 inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion2 and sedimentation2control measures to prevent soil erosion and discharge of 
soil2bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion2 and 
sedimentation2control Drawings and requirements of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction activity do not 
enter or cross protection zones. 

C. Inspect, maintain, and repair erosion2 and sedimentation2control measures during construction until 
permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal. 

3.3 TREE AND PLANT PROTECTION 

A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged 
by construction operations, in a manner approved by Architect. 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place. 

1. Arrange with utility companies to shut off indicated utilities. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary utility services 
according to requirements indicated: 
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1. Notify Construction Manager not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches below 

exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 
4. Chip removed tree branches and dispose of off2site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each 
layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other 
waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects 
more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Do not stockpile topsoil within protection zones. 
2. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above2 and below2grade improvements as indicated and necessary to facilitate new 
construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full2depth joints coincide with line of demolition, neatly saw2cut along line of existing 
pavement to remain before removing adjacent existing pavement.  Saw2cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, 
following coating manufacturer's written instructions.  Keep paint off surfaces that will remain 
exposed. 
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3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials 
including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  Store or 
stockpile without intermixing with other materials and transport them to recycling facilities.  Do not interfere 
with other Project work. 

END OF SECTION 311000 
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SECTION 312000 3 EARTH MOVING 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs3on3grade, walks, pavements, turf and grasses, plants and other site 
amenities. 

2. Drainage course for concrete slabs3on3grade. 
3. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low3strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides 
of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot3mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off3site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab3on3grade that also minimizes upward capillary flow 
of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines 
and dimensions as directed by Architect.  Authorized additional excavation and replacement 
material will be paid for according to Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 
3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and 

dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work 
directed by Architect, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man3made stationary features constructed above or below the ground surface. 

I. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot3mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot3mix asphalt walk. 
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J. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 
subbase, drainage fill, drainage course, or topsoil materials. 

K. Utilities:  On3site underground pipes, conduits, ducts, and cables, as well as underground services within 
buildings. 

1.4 SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Material Test Reports:  For each on3site and borrow soil material proposed for fill and backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698, ASTM D 1557. 

C. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving 
operations.  Submit before earth moving begins. 

1.5 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 for 
testing indicated. 

B. Preexcavation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Utility Locator Service:  Notify "Call Before You Dig” for area where Project is located before beginning 
earth moving operations. 

B. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 

C. Do not direct vehicle or equipment exhaust towards protection zones. 

D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 3 PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations. 
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B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups and Geotechical Engineer. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487, Groups A3236, A3237, A34, A35, A36, and A37 according to AASHTO M 145, or a 
combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 131/23inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

E. Base Course/Crushed Aggregate:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 131/23inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 131/23inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 13inch sieve and not more than 
8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse3aggregate grading Size 57; with 100 percent passing a 131/23inch sieve and 0 to 5 
percent passing a No. 8 sieve. 

I. Crushed stone: Open graded crushed limestone: MDOT 6AA. 

J. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; screened 
to be free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; 
ASTM D 448; coarse3aggregate grading Size 67; with 100 percent passing a 13inch sieve and 0 to 5 
percent passing a No. 4 sieve. 

L. Sand:  ASTM C 33; fine aggregate. 

M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

PART 3 3 EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary 
protection before placing subsequent materials. 
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3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, 
and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in 
excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, 
and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent construction without 
exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs3on3grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches 

wide. 

B. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as 
earth and rock.  Do not excavate rock until it has been classified and cross sectioned by Architect.  The 
Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract 
Documents.  Changes in the Contract Time may be authorized for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; underground 
structures, utilities, and other items indicated to be removed; together with soil, boulders, and other 
materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not 
classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade 
elevations indicated to permit installation of permanent construction without exceeding the following 
dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs3on3grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches 

wide. 
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3.4 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless 
otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit or as indicated on drawings. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits.  Remove projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand3excavate trench bottoms and 
support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support 
bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill. 

3. For flat3bottomed, multiple3duct conduit units, hand3excavate trench bottoms and support conduit 
on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing 
material to allow for bedding course. 

D. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow 
for bedding course.  Hand3excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing 
material to allow for bedding course. 

E. Trenches in Tree3 and Plant3Protection Zones: 

1. Hand3excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow3tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities. 

3.5 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted 
backfill or fill material as directed. 

C. Proof3roll subgrade below the building slabs and pavements with a pneumatic3tired and loaded 103wheel, 
tandem3axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess 
yielding.  Do not proof3roll wet or saturated subgrades. 

1. Completely proof3roll subgrade in one direction, repeating proof3rolling in direction perpendicular to 
first direction.  Limit vehicle speed to 3 mph (5 km/h). 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Architect, and replace with compacted backfill or fill as directed. 
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D. Authorized additional excavation and replacement material will be paid for according to Contract provisions 
for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Architect, without additional compensation. 

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete 
foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 283day 
compressive strength of 2500 psi, may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, 
and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining 
trees. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of bottom of 
footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Section 033000 "Cast3in3Place Concrete. 

D. Trenches under Roadways:  Provide 43inch thick, concrete3base slab support for piping or conduit less 
than 30 inches  below surface of roadways.  After installing and testing, completely encase piping or 
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conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course.  
Concrete is specified in Section 033000 "Cast3in3Place Concrete 

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Place and compact initial backfill of [subbase material] [satisfactory soil], free of particles larger than 1 inch  
in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and 
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  
Coordinate backfilling with utilities testing. 

G. Controlled Low3Strength Material:  Place initial backfill of controlled low3strength material to a height of 12 
inches over the pipe or conduit.  Coordinate backfilling with utilities testing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low3Strength Material:  Place final backfill of controlled low3strength material to final subgrade 
elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below 
subgrade under pavements and slabs. 

3.10 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will 
bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under walks and pavements, use satisfactory soil material. 
2. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to 
within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted 
by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material 
compacted by hand3operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure. 
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C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to 
ASTM D 698, ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of 
existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of 
backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact 
each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent. 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Pavement:  Plus or minus 1 inch. 

3.14 DRAINAGE COURSE UNDER CONCRETE SLABS3ON3GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast3in3place concrete slabs3on3grade 
as follows: 

1. Place drainage course 6 inches or less in compacted thickness in a single layer. 
2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness, 

with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact each layer of drainage course to required cross sections and thicknesses to not less than 

95 percent of maximum dry unit weight according to ASTM D 698. 

3.15 FIELD QUALITY CONTROL 

A. Special Inspections:  Construction Manager will engage a qualified special inspector to perform the 
following special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with requirements. 
2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in3place density of compacted fill complies with 

requirements. 

B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests 
and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent 
earth moving only after test results for previously completed work comply with requirements. 
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D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and 
frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 
one test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than three 
tests. 

2. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for every 150 
feet or less of trench length, but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact 
and retest until specified compaction is obtained. 

3.16 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 
trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations 
or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with 
additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread 
soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of 
them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216 1 HOT1MIX ASPHALT PAVING 

PART 1 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hot1mix asphalt paving. 

1.3 DEFINITIONS 

A. Hot1Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

B. DOT:  Department of Transportation. 

1.4 SYSTEM DESCRIPTION 

A. Provide hot1mix asphalt paving according to materials, workmanship, and other applicable requirements of 
standard specifications of state or local DOT. 

1. Standard Specification:  Michigan Department of Transportation, 2003 Standard Specification for 
Construction. 

2. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties. 

B. Job1Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed for 
the Work. 

C. Job1Mix Designs:  For each job mix proposed for the Work. 

D. Qualification Data:  For manufacturer. 

E. Material Test Reports:  For each paving material. 

F. Material Certificates:  For each paving material, signed by manufacturers. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer. 

1. Manufacturer shall be a paving1mix manufacturer registered with and approved by authorities 
having jurisdiction or the DOT of the state in which Project is located. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated, as documented 
according to ASTM E 548. 

1. Regulatory Requirements:  Comply with Michigan Department of Transportation, 2003 Standard 
Specification for Construction for asphalt paving work. 

C. Asphalt1Paving Publication:  Comply with AI MS122, "Construction of Hot Mix Asphalt Pavements," unless 
more stringent requirements are indicated. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 
Section "Project Management and Coordination."  Review methods and procedures related to hot1mix 
asphalt paving including, but not limited to, the following: 

1. Review proposed sources of paving materials, including capabilities and location of plant that will 
manufacture hot1mix asphalt. 

2. Review condition of subgrade and preparatory work. 
3. Review requirements for protecting paving work, including restriction of traffic during installation 

period and for remainder of construction period. 
4. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 

E. All work shall meet specifications of the City of Detroit. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp or if the 
following conditions are not met: 

1. Bonding and Tack Coats:  Minimum surface temperature of 60 deg F. 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement. 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

PART 2 1 PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or properly cured, 
crushed blast1furnace slag. 

C. Fine Aggregate:  ASTM D 1073, sharp1edged natural sand or sand prepared from stone, gravel, properly 
cured blast1furnace slag, or combinations thereof. 

1. For hot1mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate 
mass. 
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D. Mineral Filler: ASTM D 242, rock or slag dust, hydraulic cement, or other inert material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO MP 1, PG 58 degree C128 degree C.  

B. Asphalt Cement:  ASTM D. 

C. Prime Coat:  ASTM D 2027, medium1curing cutback asphalt, MC130. 

1. Prime Coat:  Asphalt emulsion prime complying with Michigan Department of Transportation, 2003 
Standard Specification for Construction.. 

D. Water:  Potable. 

2.3 AUXILIARY MATERIALS 

A. Sand:  ASTM D 1073, Grade Nos. 2 or 3. 

2.4 MIXES 

A. Hot1Mix Asphalt:  Dense, hot1laid, hot1mix asphalt plant mixes approved by authorities having jurisdiction, 
designed according to procedures in AI MS12, "Mix Design Methods for Asphalt Concrete and Other Hot1
Mix Types." and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where Project is 
located. 

2. Base Course:  1100L, 20AA – 111/2”  
3. Surface Course:  1100T, 20AA – 111/2” 

PART 3 1 EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads. 

B. Proof1roll subbase using heavy, pneumatic1tired rollers to locate areas that are unstable or that require 
further compaction. 

C. Proceed with paving only after unsatisfactory conditions have been corrected and approved by Landscape 
Architect. 

3.2 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

1. Sweep loose granular particles from surface of unbound1aggregate base course.  Do not dislodge 
or disturb aggregate embedded in compacted surface of base course. 
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B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot1mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

3.3 HOT1MIX ASPHALT PLACING 

A. Machine place hot1mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by 
hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course 
to required grade, cross section, and thickness when compacted. 

1. Place hot1mix asphalt base course in number of lifts and thicknesses indicated. 
2. Each lift shall be installed using automated laser grade control, self propelled paving equipment, 

with dual slope capabilities. 
3. Place hot1mix asphalt surface course in single lift. 
4. Spread mix at minimum temperature of 250 deg F. 
5. Begin applying mix on high side of one1way slopes, unless otherwise indicated. 
6. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt1paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are 
required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 
previous strips.  Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot1mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface. 

3.4 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions with same texture and smoothness as other sections of hot1mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints as described in AI MS122, "Construction of Hot Mix Asphalt 

Pavements." 
5. Compact joints as soon as hot1mix asphalt will bear roller weight without excessive displacement. 
6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot1mix paving will bear roller weight without excessive 
displacement.  Compact hot1mix paving with hot, hand tampers or vibratory1plate compactors in areas 
inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 
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B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot1mix asphalt 
is still hot enough to achieve specified density.  Continue rolling until hot1mix asphalt course has been 
uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to AASHTO T 245, but not 
less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot1mix asphalt is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot1mix asphalt.  Compact by rolling to specified density and surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked. 

3.6 INSTALLATION TOLERANCES 

A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following 
tolerances as determined by using a 101foot straightedge applied transversely or longitudinally to paved 
areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and to prepare test reports. 

1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies 
with or deviates from specified requirements. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

C. Thickness:  In1place compacted thickness of hot1mix asphalt courses will be determined according to 
ASTM D 3549. 
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D. Surface Smoothness:  Finished surface of each hot1mix asphalt course will be tested for compliance with 
smoothness tolerances. 

E. In1Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted 
pavement according to ASTM D 979. 
1. Reference maximum theoretical density will be determined by averaging results from four samples 

of hot1mix asphalt1paving mixture delivered daily to site, prepared according to ASTM D 2041, and 
compacted according to job1mix specifications. 

2. In1place density of compacted pavement will be determined by testing core samples according to 
ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no 
fewer than 3 cores taken. 

b. Field density of in1place compacted pavement may also be determined by nuclear method 
according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726. 

F. Remove and replace or install additional hot1mix asphalt where test results or measurements indicate that 
it does not comply with specified requirements. 

END OF SECTION 321216 
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MATERIALS!
!
SOIL:!
Soil supporting foundations 3000 psf minimum allowable brg. capacity!
!
CONCRETE:!
Concrete foundations 4000 psi at 28 days!
!
Exterior foundation walls 4000 psi at 28 days, 6%±1% air entr.!
 !
Reinforcing bar ASTM A615 (grade 60)!
!
STEEL:!
Structural steel:!
   W-shapes ASTM A992 - Fy=50 ksi (galvanized)!
   Channels, Angles, Plates             ASTM A36 - Fy=36 ksi (galvanized) !
   HSS Square ASTM A500 Type B - Fy = 46 ksi  (galvanized)        !
   !
Structural steel bolts ASTM A325-N!
!
Washers ASTM F436 hardened washer!

!
Nuts ASTM A563!
!
Welding electrodes (E-70 series) ASTM A233 !
!
Grout below plates Non-shrink, non-metallic (5000 psi)!
!
Anchor bolts ASTM F1554 threaded rods!
   !
Epoxy bolts:!
     Epoxy Hilti HIT HY 150 MAX Injection Adhesive!
     Rods  Hilti HAS/HIT Standard - ASTM A36!
!
Cold galvanizing Galvacon GC-243 by Lanco Paints!
     compound

S1.1
1

scale: 1/8" = 1'-0"

foundation plan
north

scale: 1/8" = 1'-0"

framing plan
north

footing schedule!
!
bottom of all exterior footings must be 42" minimum below grade. !
!
new foundations to bear on native clay soils (approximately 6'-6" below existing 
grade.)

label reinforcement
dimensions

F-3x11 (4) long #5 bars + (12) short #5 bars, 
bottom

width length min. 
thickness

3'-2" 11'-0" 18"

ftg. F3x11

W
10

x3
3

W
10

x3
3

W8x18

W8x18

L3
x3

x3
/8L3x3x3/8

HSS4x
4x

3/8
BP-1

HSS4x
4x

3/8
BP-1

ftg. F3x11

HSS4x
4x

3/8
BP-1

HSS4x
4x

3/8
BP-1

base plate and anchor bolt schedule!
!
for base plate and anchor bolt conventions, see typical details ST-01 and FN-01.

label plate size &!
thickness

detailanchor rods

10"x10"x3/4"!
(galvanized)BP-1

(4) 3/4" dia.!
ASTM F1554 gr. 36!

(galvanized)!
embed 18"

L3
x3

x3
/8 L3x3x3/8

9'
-4

"
4'

-1
"

4'
-1

"

dimensions!
for attachment!

holes for securing!
cooling tower to steel

S1.1
A

6'-0"
clear!

(minimum)
6'-0"
clear!

(minimum)

anchor bolts at steel column locations

for use at steel column locations

typical detail FN-01no scale

base plate

2" min. non-shrink !
grout (installed after!
column is plumb &!
leveled)

anchor bolts!
with heavy hex nut at ends,!
tack weld nut to rod

3" clr

3" clr heavy hex leveling!
nuts

see baseplate schedule for required!
embedment depth to nut on anchor rod

for use at column base plates

base plate & anchor bolt conventions
typical detail ST-01no scale

5/16"

2d

2d

2d

2d

W-shape, HSS !
or pipe column

d = anchor bolt!
       diameter

3/4"!
1"!

1 1/4"!
1 1/2"!

2"

1"!
1 1/4"!
1 3/4"!

2"!
3"

typical anchor bolts to be F1554 threaded rods 
nutted at both ends. 

hole sized

plates welded to W-shapes

for use at plates welded to W-shapes

typical detail ST-10no scale

minimum fillet weld thickness = 1/2 thickness 
of plate  (5/16" weld thickness maximum)

stiffener!
plates

beam end plates!
& column cap !

and base plates

10"

10"

1 1/2"

1 1/2"

3/4" = 1'-0"
1

S1.1

CL

hole for 3/4" dia. bolts!
(based on cooling tower cut sheet!

SS-6023_3240C-HM) 

W
10

x3
3

cooling tower !
attachment location

3/4" = 1'-0"
A

S1.1

2 12"

2'
-6

"

1/4
each end,!

typical

8"x8"x3/8" thick plate,!
typical at each brace!
attachment location
(2) 3/4" dia. A325-N bolts,!
typical each location

(2) L3x3x1/4 diagonal kicker,!
typical both directions at !
each pipe column

HSS4x4x3/8!
typical of (4)

9"x9"x3/4" thick!
cap plate w/ (4) 3/4" dia.!

A325-N bolts, typical

1/4

W10x33, continuous,!
typical of 2

provide web stiffener!
at centerline of column!

(below), typical

double clip angle connection!
w/ (2) 3/4" dia. A325-N bolts

4'
-0

"

7'-10 12"

W8x18!
(typical of 2)

L3x3x3/8 diagonals !
weld to underside of!
beam flanges, typical

existing grade

8"

18"

7"

footing F3x11!
(see schedule)

(4) #4 dowels at column!
bearing location, provide 3/4" !

concrete between reinforcing bars!
and galvanized anchor rods

#3 closed ties, provide (3) w/in top 5",!
then place balance at 12", !
typical below each column

#4 dowels at!
18" along length of!
wall between columns

3"

2"

14" wide foundation wall!
t/wall = 8" above grade

14" wide foundation wall!
t/wall = 8" above grade

S1.1
1

6'-6" min.

extend foundation wall and footings !
through existing fill to bear on the!
native clay soil (approximately 6'-6" below!
existing grade elevation). field verify exact !
fill depth at time of construction
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SECTION 311000 2 SITE CLEARING 
1.1 RELATED DOCUMENTS ............................................................................................................................. 1 

1.2 SUMMARY .................................................................................................................................................... 1 

1.3 DEFINITIONS ............................................................................................................................................... 1 

1.4 MATERIAL OWNERSHIP ............................................................................................................................. 2 

1.5 QUALITY ASSURANCE ............................................................................................................................... 2 

1.6 PROJECT CONDITIONS .............................................................................................................................. 2 

PART 2 2 PRODUCTS ................................................................................................................................................... 2 

2.1 MATERIALS .................................................................................................................................................. 2 

PART 3 2 EXECUTION .................................................................................................................................................. 3 

3.1 PREPARATION ............................................................................................................................................ 3 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL .................................................................... 3 

3.3 TREE AND PLANT PROTECTION ............................................................................................................... 3 

3.4 EXISTING UTILITIES ................................................................................................................................... 3 

3.5 CLEARING AND GRUBBING ....................................................................................................................... 4 

3.6 TOPSOIL STRIPPING .................................................................................................................................. 4 

3.7 SITE IMPROVEMENTS ................................................................................................................................ 4 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS ................................................................................. 5 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above2 and below2grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities and/or abandoning site utilities in 

place. 
7. Temporary erosion2 and sedimentation2control measures. 
8. Tree protection fencing. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in2place surface 
soil and is the zone where plant roots grow. 

D. Plant2Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to 
be protected during construction, and indicated on Drawings. 
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E. Tree2Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the 
drip line unless otherwise indicated. 

F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's 
property, cleared materials shall become Contractor's property and shall be removed from Project site. 

1.5 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated. 

B. Utility Locator Service:  Notify “Call Before You Dig” for area where Project is located before site clearing. 

C. Do not commence site clearing operations until temporary erosion2 and sedimentation2control and plant2
protection measures are in place. 

D. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 

E. Do not direct vehicle or equipment exhaust towards protection zones. 

F. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

G. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist. 

PART 2 2 PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 312000 
"Earth Moving." 

1. Obtain approved borrow soil material off2site when satisfactory soil material is not available on2site. 



WAYNE STATE UNIVERSITY  PETER BASSO ASSOCIATES, INC. 
C & IT Chiller Replacement  PBA Project No. 2012.0389.00 
Installation Bid Pack  Addendum 5 
WSU Project No. 193228857 
  February 18, 2013 

 

SITE CLEARING 311000 2 3 

B. Antirust Coating:  Fast2curing, lead2 and chromate2free, self2curing, universal modified2alkyd primer 
complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC2Paint 20 or SSPC2Paint 29 zinc2rich 
coating. 

1. Use coating with a VOC content of 420 g/L (3.5 lb/gal or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 2 EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag with blue vinyl tie tape flag 
around each tree trunk at 54 inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion2 and sedimentation2control measures to prevent soil erosion and discharge of 
soil2bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion2 and 
sedimentation2control Drawings and requirements of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction activity do not 
enter or cross protection zones. 

C. Inspect, maintain, and repair erosion2 and sedimentation2control measures during construction until 
permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal. 

3.3 TREE AND PLANT PROTECTION 

A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged 
by construction operations, in a manner approved by Architect. 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place. 

1. Arrange with utility companies to shut off indicated utilities. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary utility services 
according to requirements indicated: 
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1. Notify Construction Manager not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches below 

exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 
4. Chip removed tree branches and dispose of off2site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each 
layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other 
waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects 
more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Do not stockpile topsoil within protection zones. 
2. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above2 and below2grade improvements as indicated and necessary to facilitate new 
construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full2depth joints coincide with line of demolition, neatly saw2cut along line of existing 
pavement to remain before removing adjacent existing pavement.  Saw2cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, 
following coating manufacturer's written instructions.  Keep paint off surfaces that will remain 
exposed. 
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3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials 
including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  Store or 
stockpile without intermixing with other materials and transport them to recycling facilities.  Do not interfere 
with other Project work. 

END OF SECTION 311000 
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SECTION 312000 3 EARTH MOVING 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs3on3grade, walks, pavements, turf and grasses, plants and other site 
amenities. 

2. Drainage course for concrete slabs3on3grade. 
3. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low3strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides 
of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot3mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off3site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab3on3grade that also minimizes upward capillary flow 
of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines 
and dimensions as directed by Architect.  Authorized additional excavation and replacement 
material will be paid for according to Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 
3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and 

dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work 
directed by Architect, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man3made stationary features constructed above or below the ground surface. 

I. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot3mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot3mix asphalt walk. 
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J. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 
subbase, drainage fill, drainage course, or topsoil materials. 

K. Utilities:  On3site underground pipes, conduits, ducts, and cables, as well as underground services within 
buildings. 

1.4 SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Material Test Reports:  For each on3site and borrow soil material proposed for fill and backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698, ASTM D 1557. 

C. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving 
operations.  Submit before earth moving begins. 

1.5 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 for 
testing indicated. 

B. Preexcavation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Utility Locator Service:  Notify "Call Before You Dig” for area where Project is located before beginning 
earth moving operations. 

B. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 

C. Do not direct vehicle or equipment exhaust towards protection zones. 

D. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 3 PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations. 
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B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups and Geotechical Engineer. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487, Groups A3236, A3237, A34, A35, A36, and A37 according to AASHTO M 145, or a 
combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 131/23inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

E. Base Course/Crushed Aggregate:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 131/23inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 131/23inch sieve and not more 
than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 13inch sieve and not more than 
8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse3aggregate grading Size 57; with 100 percent passing a 131/23inch sieve and 0 to 5 
percent passing a No. 8 sieve. 

I. Crushed stone: Open graded crushed limestone: MDOT 6AA. 

J. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; screened 
to be free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; 
ASTM D 448; coarse3aggregate grading Size 67; with 100 percent passing a 13inch sieve and 0 to 5 
percent passing a No. 4 sieve. 

L. Sand:  ASTM C 33; fine aggregate. 

M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

PART 3 3 EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary 
protection before placing subsequent materials. 
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3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, 
and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in 
excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, 
and obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent construction without 
exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs3on3grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches 

wide. 

B. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as 
earth and rock.  Do not excavate rock until it has been classified and cross sectioned by Architect.  The 
Contract Sum will be adjusted for rock excavation according to unit prices included in the Contract 
Documents.  Changes in the Contract Time may be authorized for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; underground 
structures, utilities, and other items indicated to be removed; together with soil, boulders, and other 
materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not 
classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade 
elevations indicated to permit installation of permanent construction without exceeding the following 
dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs3on3grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches 

wide. 
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3.4 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless 
otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit or as indicated on drawings. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits.  Remove projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand3excavate trench bottoms and 
support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support 
bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill. 

3. For flat3bottomed, multiple3duct conduit units, hand3excavate trench bottoms and support conduit 
on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing 
material to allow for bedding course. 

D. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow 
for bedding course.  Hand3excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing 
material to allow for bedding course. 

E. Trenches in Tree3 and Plant3Protection Zones: 

1. Hand3excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow3tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities. 

3.5 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted 
backfill or fill material as directed. 

C. Proof3roll subgrade below the building slabs and pavements with a pneumatic3tired and loaded 103wheel, 
tandem3axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess 
yielding.  Do not proof3roll wet or saturated subgrades. 

1. Completely proof3roll subgrade in one direction, repeating proof3rolling in direction perpendicular to 
first direction.  Limit vehicle speed to 3 mph (5 km/h). 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Architect, and replace with compacted backfill or fill as directed. 
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D. Authorized additional excavation and replacement material will be paid for according to Contract provisions 
for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Architect, without additional compensation. 

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete 
foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 283day 
compressive strength of 2500 psi, may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, 
and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining 
trees. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of bottom of 
footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Section 033000 "Cast3in3Place Concrete. 

D. Trenches under Roadways:  Provide 43inch thick, concrete3base slab support for piping or conduit less 
than 30 inches  below surface of roadways.  After installing and testing, completely encase piping or 
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conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase course.  
Concrete is specified in Section 033000 "Cast3in3Place Concrete 

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Place and compact initial backfill of [subbase material] [satisfactory soil], free of particles larger than 1 inch  
in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and 
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  
Coordinate backfilling with utilities testing. 

G. Controlled Low3Strength Material:  Place initial backfill of controlled low3strength material to a height of 12 
inches over the pipe or conduit.  Coordinate backfilling with utilities testing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low3Strength Material:  Place final backfill of controlled low3strength material to final subgrade 
elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below 
subgrade under pavements and slabs. 

3.10 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will 
bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under walks and pavements, use satisfactory soil material. 
2. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to 
within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted 
by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material 
compacted by hand3operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure. 
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C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to 
ASTM D 698, ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of 
existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of 
backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact 
each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent. 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Pavement:  Plus or minus 1 inch. 

3.14 DRAINAGE COURSE UNDER CONCRETE SLABS3ON3GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast3in3place concrete slabs3on3grade 
as follows: 

1. Place drainage course 6 inches or less in compacted thickness in a single layer. 
2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness, 

with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact each layer of drainage course to required cross sections and thicknesses to not less than 

95 percent of maximum dry unit weight according to ASTM D 698. 

3.15 FIELD QUALITY CONTROL 

A. Special Inspections:  Construction Manager will engage a qualified special inspector to perform the 
following special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with requirements. 
2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in3place density of compacted fill complies with 

requirements. 

B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests 
and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent 
earth moving only after test results for previously completed work comply with requirements. 
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D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and 
frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 
one test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than three 
tests. 

2. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for every 150 
feet or less of trench length, but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact 
and retest until specified compaction is obtained. 

3.16 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 
trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations 
or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with 
additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread 
soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of 
them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216 1 HOT1MIX ASPHALT PAVING 

PART 1 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hot1mix asphalt paving. 

1.3 DEFINITIONS 

A. Hot1Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

B. DOT:  Department of Transportation. 

1.4 SYSTEM DESCRIPTION 

A. Provide hot1mix asphalt paving according to materials, workmanship, and other applicable requirements of 
standard specifications of state or local DOT. 

1. Standard Specification:  Michigan Department of Transportation, 2003 Standard Specification for 
Construction. 

2. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties. 

B. Job1Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed for 
the Work. 

C. Job1Mix Designs:  For each job mix proposed for the Work. 

D. Qualification Data:  For manufacturer. 

E. Material Test Reports:  For each paving material. 

F. Material Certificates:  For each paving material, signed by manufacturers. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer. 

1. Manufacturer shall be a paving1mix manufacturer registered with and approved by authorities 
having jurisdiction or the DOT of the state in which Project is located. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated, as documented 
according to ASTM E 548. 

1. Regulatory Requirements:  Comply with Michigan Department of Transportation, 2003 Standard 
Specification for Construction for asphalt paving work. 

C. Asphalt1Paving Publication:  Comply with AI MS122, "Construction of Hot Mix Asphalt Pavements," unless 
more stringent requirements are indicated. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 
Section "Project Management and Coordination."  Review methods and procedures related to hot1mix 
asphalt paving including, but not limited to, the following: 

1. Review proposed sources of paving materials, including capabilities and location of plant that will 
manufacture hot1mix asphalt. 

2. Review condition of subgrade and preparatory work. 
3. Review requirements for protecting paving work, including restriction of traffic during installation 

period and for remainder of construction period. 
4. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 

E. All work shall meet specifications of the City of Detroit. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp or if the 
following conditions are not met: 

1. Bonding and Tack Coats:  Minimum surface temperature of 60 deg F. 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement. 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

PART 2 1 PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or properly cured, 
crushed blast1furnace slag. 

C. Fine Aggregate:  ASTM D 1073, sharp1edged natural sand or sand prepared from stone, gravel, properly 
cured blast1furnace slag, or combinations thereof. 

1. For hot1mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate 
mass. 
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D. Mineral Filler: ASTM D 242, rock or slag dust, hydraulic cement, or other inert material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO MP 1, PG 58 degree C128 degree C.  

B. Asphalt Cement:  ASTM D. 

C. Prime Coat:  ASTM D 2027, medium1curing cutback asphalt, MC130. 

1. Prime Coat:  Asphalt emulsion prime complying with Michigan Department of Transportation, 2003 
Standard Specification for Construction.. 

D. Water:  Potable. 

2.3 AUXILIARY MATERIALS 

A. Sand:  ASTM D 1073, Grade Nos. 2 or 3. 

2.4 MIXES 

A. Hot1Mix Asphalt:  Dense, hot1laid, hot1mix asphalt plant mixes approved by authorities having jurisdiction, 
designed according to procedures in AI MS12, "Mix Design Methods for Asphalt Concrete and Other Hot1
Mix Types." and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where Project is 
located. 

2. Base Course:  1100L, 20AA – 111/2”  
3. Surface Course:  1100T, 20AA – 111/2” 

PART 3 1 EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads. 

B. Proof1roll subbase using heavy, pneumatic1tired rollers to locate areas that are unstable or that require 
further compaction. 

C. Proceed with paving only after unsatisfactory conditions have been corrected and approved by Landscape 
Architect. 

3.2 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

1. Sweep loose granular particles from surface of unbound1aggregate base course.  Do not dislodge 
or disturb aggregate embedded in compacted surface of base course. 
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B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot1mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

3.3 HOT1MIX ASPHALT PLACING 

A. Machine place hot1mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by 
hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course 
to required grade, cross section, and thickness when compacted. 

1. Place hot1mix asphalt base course in number of lifts and thicknesses indicated. 
2. Each lift shall be installed using automated laser grade control, self propelled paving equipment, 

with dual slope capabilities. 
3. Place hot1mix asphalt surface course in single lift. 
4. Spread mix at minimum temperature of 250 deg F. 
5. Begin applying mix on high side of one1way slopes, unless otherwise indicated. 
6. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt1paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are 
required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 
previous strips.  Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot1mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface. 

3.4 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions with same texture and smoothness as other sections of hot1mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints as described in AI MS122, "Construction of Hot Mix Asphalt 

Pavements." 
5. Compact joints as soon as hot1mix asphalt will bear roller weight without excessive displacement. 
6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot1mix paving will bear roller weight without excessive 
displacement.  Compact hot1mix paving with hot, hand tampers or vibratory1plate compactors in areas 
inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 
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B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot1mix asphalt 
is still hot enough to achieve specified density.  Continue rolling until hot1mix asphalt course has been 
uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to AASHTO T 245, but not 
less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot1mix asphalt is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot1mix asphalt.  Compact by rolling to specified density and surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked. 

3.6 INSTALLATION TOLERANCES 

A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following 
tolerances as determined by using a 101foot straightedge applied transversely or longitudinally to paved 
areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and to prepare test reports. 

1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies 
with or deviates from specified requirements. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

C. Thickness:  In1place compacted thickness of hot1mix asphalt courses will be determined according to 
ASTM D 3549. 
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D. Surface Smoothness:  Finished surface of each hot1mix asphalt course will be tested for compliance with 
smoothness tolerances. 

E. In1Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted 
pavement according to ASTM D 979. 
1. Reference maximum theoretical density will be determined by averaging results from four samples 

of hot1mix asphalt1paving mixture delivered daily to site, prepared according to ASTM D 2041, and 
compacted according to job1mix specifications. 

2. In1place density of compacted pavement will be determined by testing core samples according to 
ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no 
fewer than 3 cores taken. 

b. Field density of in1place compacted pavement may also be determined by nuclear method 
according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726. 

F. Remove and replace or install additional hot1mix asphalt where test results or measurements indicate that 
it does not comply with specified requirements. 

END OF SECTION 321216 
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