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General Paths of Glacial Advance
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CARBONATES





Geological Society of America, 1959

Carbonate Percentages for 
Select Mixed Glacial 
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Frz Exp = 0.014%
Sp Gr = 2.64
Abs = 2.04 / 2.77 %

Frz Exp = 0.000%
Sp Gr = 2.92
Abs = 0.26 / 0.27 %

basalt trap rock
Canada

Frz Exp = 0.008%
Sp Gr = 2.66
Abs = 0.62 / 0.81 %

Frz Exp = 0.014%
Sp Gr = 2.61
Abs = 1.12 / 1.45 %

Frz Exp = 0.045%
Sp Gr = 2.60
Abs = 1.61 / 2.09 %

Frz Exp = 0.029%
Sp Gr = 2.61
Abs = 1.29 / 1.38 %

Frz Exp = 0.001%
Sp Gr = 2.78
Abs = 0.49 / 0.82 %

Frz Exp = 0.061%
Sp Gr = 2.56
Abs = 2.89 / 3.75 %

Frz Exp = 0.092%
Sp Gr = 2.54
Abs = 1.79 / 2.59 %

Frz Exp = 0.070%
Sp Gr = 2.55
Abs = 2.09 / 2.533 %

Frz Exp = 0.003%
Sp Gr = 2.80
Abs = 0.35 / 0.63 %

CARBONATES

Frz Exp = 0.013%
Sp Gr = 2.64
Abs = 2.04 / 2.77 %

from Dorr & Eschman 1970 

Frz Exp = 0.038%
Sp Gr = 2.67
Abs = 0.93 / 1.02 %

Frz Exp = 0.042%
Sp Gr = 2.69
Abs = 1.12 / 1.30 %















MDOT’s Aggregate Wear Index, AWI value



MDOT’s Aggregate Wear Index, AWI value
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25+ Years of MDOT Freeze-Thaw Testing Data
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.851064754

R Square 0.724311215

Adjusted R Square 0.713929629

Standard Error 0.022967151

Observations 249

ANOVA

df SS MS F Significance F

Regression 9 0.331221 0.036802 69.76884 7.55E-62

Residual 239 0.12607 0.000527

Total 248 0.457291

Coefficients Standard Error t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%

Intercept -3.361409894 1.555995 -2.1603 0.031744 -6.42663 -0.29619 -6.42663 -0.29619

FT_Composite_Chert 0.008817457 0.002315 3.809528 0.000177 0.004258 0.013377 0.004258 0.013377

FT_Composite_Sum_of_Soft_&_Chert 0.007232109 0.00404 1.789937 0.07473 -0.00073 0.015192 -0.00073 0.015192

FT_Composite_Absorption_24hr 0.051933969 0.017123 3.032966 0.002689 0.018202 0.085666 0.018202 0.085666

FT_Composite_Absorption_Vac_Sat -1.031003017 0.460695 -2.23793 0.026148 -1.93854 -0.12346 -1.93854 -0.12346

FT_Composite_OD 0.209358813 0.655577 0.31935 0.74974 -1.08209 1.500806 -1.08209 1.500806

(3-OD)^-0.5 -0.230879018 0.222093 -1.03956 0.299594 -0.66839 0.20663 -0.66839 0.20663

(VacSat)^.5 3.481837326 1.442877 2.413122 0.01657 0.639457 6.324217 0.639457 6.324217

OD/VacSat 0.272291802 0.106413 2.558819 0.01112 0.062664 0.481919 0.062664 0.481919

(1+Sum)*VacSat -0.004935132 0.002291 -2.15406 0.032235 -0.00945 -0.00042 -0.00945 -0.00042

If: OD > 2.72 and OD/VacSat > 3.4, and soft+chert < 2% 
Then: No Test, just call it “<0.010%”
Else: Use Equation
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+/- 0.035 ish

Type A: mostly SG, IM

What is the model missing?

It needs a “% carbonate” parameter.  We have this 
from petrographic AWI determinations.  
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FT_Avg_Expansion_per_100_cycles_% Chert Soft_&_Chert Absorption_24hr Absorption_Vac_Sat OD

FT_Avg_Expansion_per_100_cycles_% 1

FT_Composite_Chert 0.650200279 1

FT_Composite_Sum_of_Soft_&_Chert 0.654469328 0.925497 1

FT_Composite_Absorption_24hr 0.73808504 0.407676 0.464806444 1

FT_Composite_Absorption_Vac_Sat 0.739250837 0.432705 0.494892729 0.937682041 1

FT_Composite_OD -0.642672637 -0.37508 -0.406222638 -0.700118491 -0.729685976 1

(3-OD)^-0.5 -0.639057089 -0.39173 -0.41622741 -0.670896252 -0.700193528 0.994156

(VacSat)^.5 0.746215108 0.447698 0.505476242 0.936732219 0.997751096 -0.72472

OD/VacSat -0.750467176 -0.48264 -0.523735139 -0.911746273 -0.967619987 0.719969

(1+Sum)*VacSat 0.714978444 0.853251 0.95023771 0.634083098 0.685649869 -0.53412

Pearson Correlation Coefficients for the Sand & Gravel Data Set



y = -0.0755x + 0.2121
R² = 0.5632
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14,000,000/10,000 = 1400 QA Tests



Reported Aggregate Use
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2024 Monthly Tonnages for MDOT 6AA and 2NS

6AATonnage 2NS Tonnage

1 cyd of PCC = about 3000 lb agg = 1.5 ton

August 6AA+2NS = 225 + 405 = 630,000 tons

420000 cyd concrete

11340000 cft con rete

179 lane-mile of PCC

6300 Pier Footings @ 3'x10'x60'

40 miles of 12'x15' box culvert

225  giant cube 225'x225'x225'



Lansing Agg Quality Unit – Tracking Macro Trends
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Producer: Ed. C. Levy Co.

Intermediate Pit Name: Presque Isle Pit #: 71-047

Dock/Yard:

Date Date Tons Tons Test Needed Location of sampling Assigned Date Tested Date Quantity Tested

From To Shipped Accumulated Assigned Quantity sampler sampled By Tested To Date

1/1/23 5/6/23 2,768 2,768

5/13/23 1,034 3,802 10,000 Brennan Dock JE 5/23/2023 JE 5/25/23 10,000

5/20/23 0 3,802

5/27/23 2,538 6,340

6/3/23 3,003 9,343

6/10/23 9,135 18,478

6/17/23 3,710 22,188 10,000 Brennan Dock JE 6/15/23 Interns 6/17/23 20,000

6/24/23 4,243 26,431

7/1/23 1,271 27,702 10,000 Brennan Dock JE 6/26/23 Interns 6/28/23 30,000

7/8/23 3,850 31,552

7/15/23 2,879 34,431

7/22/23 5,326 39,757 10,000 at jobsite 131589 JE 7/20/2023 Interns 7/21/2023 40,000

7/29/23 5,507 45,264

8/5/23 4,477 49,741 10,000 Superior Hoover JE 8/3/2023 Interns 8/4/2023 50,000

8/12/23 3,633 53,374 10,000 Protocon Ster. Hts JE 8/18/2023 JE 8/21/2023 60,000

8/19/23 2,528 55,902

8/26/23 7,206 63,108 10,000 Brennan Dock JE 9/12/2023 JE 9/14/2023 70,000

9/2/23 6,104 69,212

9/9/23 6,167 75,379

9/16/23 6,130 81,509 10,000 Protocon Ster. Hts JE 9/27/2023 JE 9/30/2023 80,000

9/23/23 5,267 86,776

9/30/23 3,845 90,621 10,000 Superior Ster. Hts. JE 10/4/2023 JE 90,000

SCA-DET dock

MDOT Regions – Shipped versus Tested Tracking spreadsheets



AASHTOWare
“Black Box” software

Sort of

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries - 2025



AASHTOWare
“Black Box” software

Sort of

Custom GUI:
Aggregates Weekly Sum

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries

How does MDOT get 
Suppliers shipping data 
into AASHTOWare?



AASHTOWare
“Black Box” software

Sort of

Custom GUI:
Concrete Weekly Sum

Custom GUI:
Aggregates Weekly Sum

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries



AASHTOWare
“Black Box” software

Sort of

Custom GUI:
Concrete JMF

Custom GUI:
Concrete Weekly Sum

Custom GUI:
Aggregates Weekly Sum

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries



AASHTOWare
“Black Box” software

Sort of

Custom GUI:
Concrete JMF

Custom GUI:
HMA JMF

Custom GUI:
Concrete Weekly Sum

Custom GUI:
Aggregates Weekly Sum

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries

………….



AASHTOWare
“Black Box” software

Sort of

Custom GUI:
Concrete JMF

Custom GUI:
HMA JMF

Custom GUI:
Concrete Weekly Sum

Custom GUI:
Aggregates Weekly Sum

Mandatory Direct Data Entry into AASHTOWare 
for Weekly MDOT Shipping Summaries

………….

MDOT Data Entry
Optional for now



Standardized Format for Weekly Shipping Summaries

Use official Aggregate Source ID Numbers for docks, yards, pits, quarries, furnaces:   like 57-0025SG….

Use the MDOT Job Numbers when associated with an MDOT Construction Contract directly.



Quarried Carbonates: Managing “Objectionable Seams and Layers”

SHALE !! In my Carbonate



SHALE !! In my Carbonate



SHALE !! In my Carbonate



SHALE !! In my Carbonate



SHALE !! In my Carbonate





Rip Rap Weathering



Shattered
Shattered

Shattered

Shattered

Shattered



SHALE !! In my Carbonate Shattered
Shattered



AASHTOWare Updates

Dan Burns, PE

MDOT-CFS – Construction Technology Engineer



Construction Implementation Timeline

MDOT Let Local Contracts: April 2025 Letting!



User Access (Construction)

https://forms.office.com/g/C93kGcuuDB



Trainings

https://outlook.office365.com/owa/calendar/APCMTrainings@StateofMi
chigan.onmicrosoft.com/bookings/



New Contractor Training Offerings

Michigan APCM for Contractors

• Partnership between MDOT, Fishbeck and 
InfoTech



5.02 Upgrade & Future Enhancements

5.02 – Updates

• APR-21093 - Make Lump Sum Item Estimate Payments for a 
Specific Dollar Amount or a Specific Quantity

• APR-15003 - Provide Method To Print A Page

• APR-27833 - Rounding Error Locking Payment Estimate And 
Not Creating Project Vouchers

• APR-16152 - Allow User-Generated Quantity-Based Item Pay 
Estimate Adjustments To Be Made Permanent

• APR-26692 - Item Overrun Exception did not create a Pay Item 
Adjustment on Contract

Upcoming updates – Release TBD

• APR-28791 - Allow Multiple Administrative Offices on same contract and 
same level with overlapping dates



APCM Wiki – Monthly Updates

• Construction 
Technology News 
section of the wiki 
contains monthly 
announcements and 
lists updates made 
to the system.

• Posted to wiki and 
emailed out via 
listserv on the day of 
implementation.




