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Å Overview of challenge facing the DOT 

Å Background & Results of Research Projects

ïSTIC project

ïAID project

Å Overview of DOT Implementation Plan
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Challenge facing the DOT

ÅThe Primary system includes 24,534 lane miles of 

pavement.

ÅValue to replace is over $14 billion

ÅHalf of the systemôs original pavement is more than 

55 years old.

Å29% (6,792 miles) is 70+ years old
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Challenge facing the DOT

ÅCurrent situation with funding.

ÅNeed to extend pavement life.

ÅHow?

ÅImprove material performance

ÅImprove foundations

ÅContinually improve construction quality



Center for Earthworks 

Engineering Research

Research Projects

Å 2017 & 2018, STIC (State Transportation Innovation 

Council) Incentive Program:  $100k

Å 2019 & 2020, AID (Accelerated Innovation 

Deployment) Demonstration Program:  $700k
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IOWA STATE UNIVERSITY
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Roller Mapping of Modulus



Center for Earthworks 

Engineering Research

Different typical foundation layer support conditions 

were evaluated at the 10 project sites. 
Project 1 Project 2 Project 3 Project 4

Project 5 Project 6

Project 7 Project 8

Project 9

Project 10

Granular Subbase ïCr. Limestone

Granular Subbase ïRecycled PCC

Modified Subbase ïCr. Limestone

Modified Subbase ïRecycled PCC

Select Subgrade

Special Backfill ïRecycled Asphalt

8.4 to 10.9 in. 9.7 to 11.0 in. 10.0 to 11.1 in. 23.4 to 24.0 in.

24 in. 24 in. 24 in.

Embankment Cut/Fill

24 in. 24 in.

24 in.

12 in.

24 in.

7.5 to 9.6 in.

6.0 to 10.3 in.

6.0 in.

24 in.

21 to 23 in.
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Design Target

Modulus is the most critical foundation input parameter in Pavement 

Design, and field verification of this value is important!

Test Results from

I-80, Polk County

12 in. Modified 

Subbase

over Select 

Subgrade
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KEY Outcomes of this project are:

V Mr values are variable across the state and within 

each project site. Cv between 5% and 80% at each 

site. 

V k-values across the site varied between 35 and 300 

pci. 11 out of 14 tests showed < 150 pci. 

V Sites with 2 ft of special backfill material provided 

higher Mr values than other sites.

V Typical values provided in the ME Design guide 

based on soil classification are not reliable. 
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KEY Outcomes of this project are:

V K values over granular or modified were lower 

than those directly on underlying subgrade 

material.

Vdp from static PLT varied between 0.05 and 0.4 

in., with 11 out of the 14 tests > 0.05 in. critical 

limit. 

VFE analysis showed that the two most important 

factors to reduce bending stresses in the pavement 

layer are Pavement Thickness and dp



Center for Earthworks 

Engineering Research

AID Project Objectives

Å Continuation of APLT testing and incorporation of 

VIC technology

Å Understand results obtained from current 

requirements

ïMeasure modulus of foundation layers that are 

built with current specification requirements

Å Shadow test with VIC and APLT technology
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AID Project Objectives, Cont. 

Å Develop e-Construction system that allows near real 

time use of data

Å Develop Implementation Plan

ïIdentify improvements to current specifications 

(materials and construction requirements)

ïIdentify changes to current pavement design 

procedures
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AID TWG Members
Iowa DOT

Å Newman Abuissa

Å Ben Behnami

Å Chris Brakke

Å Vanessa Goetz

Å John Hart

Å David Heer

Å Dean Herbst

Å Hugh Holak

Å Stephen Megivern

Å Kevin Merryman

Å Brian Moore

Å Wes Musgrove

Å Jeffrey Schmitt

Å Melissa Serio

Å Dustin Skogerboe

Industry Stakeholders

Å Dan King (ICPA)

Å Ryan Kipp (CJ Moyna)

Å Adam Kos (CJ Moyna)

Å Brian Manatt (Manatts)

Å Greg Mulder (ICPA)

Å Ron Otto (AGC Iowa)

Å Cork Peterson (PCI US)

Å Scott Dockstader (APAI)

Å Steve Streb (Streb Construction)

Å Tim Tometich (Manatts)

FHWA

Å Micah Loesch

Å Lisa McDaniel

Academia

Å Prof. Bora Cetin 

(Michigan State 

University)

Ingios

Å Tom Cackler

Å Bruce Cunningham

Å Brendan Fitzpatrick

Å Kera Gieselman

Å LaDon Jones

Å Craig Swanson

Å Colby VanNimwegen

Å Pavana Vennapusa

Å David White
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2019-2020 Scope for Mapping Verification

2020:
¶No. of Projects Sites: 9
¶No. of Maps Performed: 134
¶No. of APLT Performed: 78

2019:
¶No. of Projects Sites: 6
¶No. of Maps Performed: 38
¶No. of APLT Performed: 59
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GPS
Run Data

Data is processed by 
COMP-Score Pro 3D to 

create maps & 
application data

COMP-Score 
CONNECT

E-construction Data Flow & Processing 
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COMP-Score calibration of k-values on-site provides 

high confidence in the modulus mapping outputs. 
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Regression Statistics

N 9

R²  0.998

R²(adj.) 0.996

RMSE  4.0                    

Regression Statistics

N 14

R²  0.944

R² adjusted  0.927

RMSE  9.1                    

Subbase/Special Backfill Select Subgrade
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Blackhawk County, US20 Project (08/27/2019)

Special 

Backfill

Granular 

Subbase
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IOWA STATE UNIVERSITY
Civil, Construction & Environmental Engineering

Hamilton County, I35/Hwy175 Ramps

Select Subgrade (TOP) and Modified Subbase (BOTTOM)
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Hamilton County, I35/Hwy175 (09/03/2019)

Special 

Backfill

Modified

Subbase

Subgrade
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Jasper County, I-80 (06/18/2020)

24 in. Subgrade Treatment
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Special Backfill

Subgrade

Geogrid

Subgrade

(No treatment)
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Jasper County, I-80 (06/18/2020)
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Blackhawk County, US20 (09/05/2019) ïModified Subbase
Delta k-value Map
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Reliability, R = 95%

St. Dev., So = 0.29

PCC Layer Thickness, D = 11 in.

Elastic Modulus of PCC, Ec = 5 million psi

Initial Serviceability Index, po = 4.2

Terminal Serviceability Index, pt = 2.5

Joint Coefficient, J = 3.2

Coefficient of drainage, Cd = 1.25

Modulus of Rupture, Sc = 600 psi

Design Life = 40 years

Design ESALs = 21.8 million

Loss of Support, LOS = 0

Design Life ïdelta (No LOS) 

Blackhawk County, US20 (09/05/2019) ïModified Subbase
Delta Design Life Map 1
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Design Life ïdelta (LOS = 2) 

Blackhawk County, US20 (09/05/2019) ïModified Subbase

Reliability, R = 95%

St. Dev., So = 0.29

PCC Layer Thickness, D = 11 in.

Elastic Modulus of PCC, Ec = 5 million psi

Initial Serviceability Index, po = 4.2

Terminal Serviceability Index, pt = 2.5

Joint Coefficient, J = 3.2

Coefficient of drainage, Cd = 1.25

Modulus of Rupture, Sc = 600 psi

Design Life = 40 years

Design ESALs = 21.8 million

Loss of Support, LOS = 2

Delta Design Life Map 2
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Des Moines County, US61 (10/23/2019 ïFALL)

Select Subgrade


