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About the Presenter

 Ethan Bahmer is the Concrete Construction 
Engineer for the Michigan Department of 
Transportation.

 He’s been with the Michigan Department of 
Transportation for over 5 years. During this 
time he’s been involved with research, writing 
and reviewing specifications, design and 
construction.

 He also holds a Masters of Science degree in 
Civil Engineering from Michigan State 
University.

Performance Engineered 
Mix Testing 

(PEM Testing)

PEM Testing:

 V-Kelly Ball (V-Kelly):

 Have used in the lab

 Have not required its use on 
Projects

QC Test

PEM Testing:

 Box Test:

 Have used it in the lab

 Have not required its use on 
Projects

 Perhaps require its use for trial 
batches

QC Test
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PEM Testing:

 Maturity Method:

MDOT has specific 
requirements
 Special Provision

 Contractor’s option to use

 Couple of projects a year

PEM Testing:

 Formation Factor:

 MDOT has not used the formation 
factor

 Mainly focused on resistivity 
testing

PEM Testing:

 Surface Resistivity:
 Testing was performed on 2 long life 

(30 and 50 year) pavement projects

 Was being conducted on all freeze-
thaw samples
 40+ sets of coarse aggregate samples 

were tested

 All testing and mix ingredients were 
provided to Jason Weiss

 MDOT’s experience:
 Fairly high level of variability

 Must hold Probes perpendicular to the 
surface

 Ensure the Probes’ reservoirs are full

 Keep Probes away from voids and 
aggregate located on the surface

 Currently MDOT is collecting data

PEM Testing:

 Bulk Resistivity:

 Currently being conducted on all 
freeze-thaw samples

 Used on multiple research projects

 MDOT’s experience:

 Simpler test than surface resistivity

 Consistent results

 Ensure the sponges remain wet

 Keep away from metal

 Currently MDOT is collecting data
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PEM Testing:

 Super Air Meter (SAM):
 MDOT owns 19 SAMs

 Introduced to Region personnel

 Shadow SP: 

 12CF601

 Requires testing for information 
only:

 Mainline Pavement

 Structures

 Barrier

 One test per sublot

 Typically 5 tests per day for 
mainline paving

PEM Testing:

 Super Air Meter (SAM):

 Shadow SP: 12CF601

 Placed in multiple projects:

 Previous:

 I-75 Monroe

 I-131 Grand Rapids

 I-69 Flint

 Current: I-496 Lansing

 Future projects

 Information provided to Federal 
Highway and CP Tech Center

PEM Testing:

 Super Air Meter (SAM):

 Michigan Concrete Association’s 
SAM certification Class:

 2 training classes completed

 3 certification classed completed

 3 upcoming classes (postponed due 
to covid)

PEM Testing:

 Super Air Meter (SAM):

 MDOT’s Experience:

 Introduce the SAM gauge 

 Inspectors experience 

Time to run the test 

 Do not store wet gauges in cases

 Do not leave the gauges in the air-
conditioned cab prior to testing

 Always have spare batteries

 Have a backup gauge

 Use the Shotgun

 Follow the gauge’s directions



8/30/2020

4

PEM Testing:

 Super Air Meter (SAM):

 Future Use:

 QC?

 Mix Design Verification?

 Quality Assurance Daily Test?

 Random number Testing?

 PWL?

Ethan Bahmer 
Bahmert1@Michigan.gov

(517) 636-4919
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