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Specification Update and Requirements

Performance 
Engineered 
Mixtures for PCC 
Pavements
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At the end of this presentation, 
participants will be able to identify:

• New PEM Requirements

• Where PEM requirements can be 
found in Materials Procedures 
and Standard Specifications

• Changes to pavement standard 
specifications

Objectives
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Why PEM, why now?
 Existing Concrete Specifications (ie: Section 501) “outdated”

 Improved Long Term Concrete Performance
 Taking better advantage of Contractor/Producer experience/innovation
 Required Compliance with State Legislation:
 Executive Order # 22 Required Embodied Carbon Guidance (June 2023)
 Buy Clean Concrete Guidelines (Sept. 2023) 
 Establishment of emissions limits on concrete used in state-funded 

public building and transportation projects
 Portland cement accounts for approximately 80-90 percent of the 

embodied carbon in concrete, a reduction in cement use leads to 
reduced greenhouse gas emissions 
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Department specifies properties, Producer designs the mix to meet. 
Improved Durability

Air Content – (Total Air)
Freeze/Thaw & Scaling Resistance – (Entrained Air/ Air Void Distribution)

Shrinkage Crack Reduction
Limits on Paste Content
Cement Reduction ( Typically 10-15%)

Lowered Permeability through Surface Resistivity
Workability – Contractor/ Producer can optimize mix for specific placement conditions

What is PEM?
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Old Mixes (Class Mixes)

• Old prescriptive mixes left no 
room for innovation.

• Prescriptive class mixes have 
gone away. 
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New Mixes (PEM)

New mixes focus on performance 
criteria: 
• Strength
• Air Content
• Shrinkage/ Paste Factor
• Permeability
• Optimized Gradation
• Freeze Thaw Durability

Slump and W/C ratio no longer 
specified design criteria
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• AASHTO T395 –Standard Method of Characterization of the 
Air-Void System of Freshly Mixed Concrete by the Sequential 
Pressure Method

• Air void structure assessment of plastic concrete
• Allows issues with mix to be detected and addressed sooner 

as QC tool. Only required to be run at mix trial
• In lieu of SAM, the following can be used for mix development/ 

approval
• ASTM C666 – Standard Test Method for Resistance of Concrete 

to Rapid Freezing and Thawing
• ASTM C457 – Standard Test Method for Microscopical 

Determination of Parameters of Air-Void System in Hardened 
Concrete

Freeze Thaw Testing - SAM
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AASHTO T358 – Standard Method of Test for Surface Resistivity Indication of Concrete’s 
Ability to Resist Chloride Ion Penetration
Assesses permeability of concrete- Higher density reduces chloride ingress
Used as a QA measure
Paste content and pozzolans in mix help to control SR. 

Performance targets are set at 56 days. 

Permeability Testing- Surface Resistivity (SR)
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AASHTO T396- Evaluating the Workability of Slip Form Concrete 
Paving with the Box Test
Test is only required at the trial batch if the mix is proposed for 
slipforming.

Mixes proposed for fixed form paving projects DO NOT require a box test 
be performed.

• 8’x8’x8” test panel was formerly required for all PCC pavement mixes. 
This has been eliminated from PEM, still required for HES mixtures.  

Workability- Box Test
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New 501 Program 
Specification Documents 

NEW 
501 
PEM
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Document Updates

MM9.1: Plant Inspection

MP501-3: Plant and 
Field Quality Control

MP501-4: NYSDOT 
Quality Acceptance 

MM9.2:  Field Inspection

501 Standard 
Specification

MP501-2: Structural Mix 
Design Requirements

MP502-1: Pavement Mix 
Design Requirements

New 501 Standard 
Specification

MP501-1: Plant 
Production 
Requirements
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Pavement Design Documents

Materials Procedure 502-1: Mix Design Requirements for Pavements

Standard Specification 502-
PCC Pavements

Standard Specification 503-
PCC Pavement Foundations

• No SR Requirement
• No SAM Requirement
• Paste Content: 27%
• Max Edge Slump: 3/8”
• No QA’s

• SR ≥ 16.5
• SAM ≤ .20
• Paste Content: 25%
• Max Edge Slump: .25”
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Repair Mixes- 510 Special Specification

502- PCC Pavement Mix 579, 582 – Repair, Misc. 
General Purpose Mix

• SR ≥ 18
• SAM ≤ .20
• Paste Content: 27%
• 4000 PSI Compressive
• No Flexural Strength 

Requirement

• SR ≥ 16.5
• SAM ≤ .20
• Paste Content: 25%
• 3000 PSI Compressive
• 600 PSI Flexural Strength

Two options are available for PEM mixes for repairs. 
No QAs are applied on 510 Repairs.  
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MP501-3 Plant and Field QC
QC Requirements 

Document

 Replacing MM9.1 and 
MM9.2

 Plant and Field QC become 
the contractors’ 
responsibility 

Quality Control Plan 
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Materials Procedure 501-3
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Materials Procedure 501-3
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501 Specification Update
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502 Specification Update

• Class C and associated process times were removed in May 2024 Spec 

Update.

• Other changes include:

• Updated payment to be based on actual Cubic Yards of concrete placed

• New tolerances for PCC thickness were developed, mirroring 

requirements for asphalt paving

• Modification of payment items to allow undoweled pavements to be 

specified
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PCC Pavement Tolerances Asphalt Pavement Tolerances

• +/- ¼ inch for all pavement courses 
• An additional + ¼ inch will be allowed when 

placed directly on newly constructed subbase

• Must be equal to specified thickness (-1/4 
inch)

• No additional payment is made for concrete 
placed: 

• ¼ inch over designed thickness for overlays
• ½ inch over designed thickness when placed 

on subbase

Plastic Thickness Determination
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Old Method New Method

• Maintain curing on pavement until the 
pavement can be opened to traffic

• Specified curing for 4 days when placed 
between June 1st and September 15th

• Increased curing to 6 days when placed 
outside of that window

Curing
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Old Method New Method

• Open to Construction traffic when mix 
reaches 2500 PSI.

• Open to general traffic at 3000 PSI. 

• Wait 7 days to open to Construction Traffic
• Wait 10 days between June 1 and September 

15, or 15 days outside this window for 
conventional traffic.  

Opening to Traffic



23

s

DEPARTMENT OF TRANSPORTATION 23

Methods to determine strength to open to traffic

1) Cylinders
2) Maturity – Using ASTM C1074 or a 

modification thereof. 
- AASHTO T413 will be considered as an 
acceptable modification to ASTM C1074

Opening to Traffic
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• Currently Over 100 Approved Plants
• Plant trials are ongoing
• Expect the list to continue growing
• Approved plants also have trials with 

additional mixes ongoing
• PDF Download is updated as list grows
• https://www.dot.ny.gov/divisions/engineering/t

echnical-services/technical-services-
repository/alme/ApprovedPlants.pdf

Approved Plants

https://www.dot.ny.gov/divisions/engineering/technical-services/technical-services-repository/alme/ApprovedPlants.pdf
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Christian Olmoz
Materials Bureau | Assistant Engineer

Christian.Olmoz@dot.ny.gov

Questions?

mailto:Christian.Olmoz@dot.ny.gov
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