The LTPP SPS-2 Experiment

“*The Nations Largest
Concrete Research Effort™*
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In the Beginning: SHRP (1987-1993)

Strategic Highway Research Effort (5150M):

It was a five-year $150 million research program managed
by TRB and funded by a set-aside of state-apportioned
federal aid highway funds

The program was carefully developed and defined as; “A
time-specific, concentrated, short-term and results
oriented research effort aimed at closing specific
technological gaps that have impeded the effective
advancement of the highway program.”

The goal was to deliver practical results for use by
transportation agencies within five years.




SHRP Program Areas (5 Year Effort)

» Asphalt
* Long Term Pavement Performance (LTTP) (550M)(20 yr)
» Concrete and Structures
* Winter Maintenance
» Highway Operations
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Long Term Pavement Performance
(LTPP)




GPS and SPS Test Sections

.LTPP GPS and SPS Pavement Sites




LTPP SPS Program Areas

SPS-1: Structural Factors for AC Pavements
SPS-2: Structural Factors for Concrete Pavements

SPS-3: Preventive Maintenance for AC Pavements

SPS-4: Preventive Maintenance for Concrete
Pavements

SPS-5: Rehabilitation of AC Pavements
SPS-6 Rehabilitation of Concrete Pavements
SPS-7: Bonded Concrete Overlays

SPS-8: Study of Environmental Factors



Designed to Evaluate Relative Influence
of 5 Design Factors and 3 Site Factors on
Long Term Performance

Concrete Thickness (8” & 117)

Base Type (LCB, DGA, PATB, PATB/DGA)
Flexural Strength (550 & 900)

Lane Width (12’ & 14’)

Drainage (with and without)

Site Factors
Temperature
Precipitation
Subgrade



Location of SPS-2 Test Sites
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Design Features On ADOT SPS-2

Test Sections
PCCP Thickness (8, 11, )
Base Type (AB, PATB, LCB, PATB/AB, )
Drained and UnDrained Base

Lane Width (12 ft 14 ft)
Doweled and

@ LTPP Design Feature
ADQOT Design Feature



ADOT Test Section Investment

1.5M 24 M
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1993 2013
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Un Dowelled Sections

900 psi Flexural Stength 550 psi Flexural Strength State Supplemental @550 psi Flexural Strength

Base Types

Dense Graded Aggregate Base \~~ Z. ="}
Permeable Bituminous Treated Base (4") Note: These are the only Sections with Edge Drains
Lean Concrete Base (6")
. Il Bituminous Treated Base (4")
~ Shoulder Types
12 ft Shoulder Width
14 ft Shoulder Width




Comparison of Doweled to Undoweled




Project Construction Timeline

(6 - 9 months)
o

*Removing Existing EB AC and Constructing Detour onto WB

*Over Excavating Existing Subgrade 1 ft and Recompacting
*Constructing Edge Drains

*Constructing Aggregate Base, Lean Concrete Base, and Permeable Base
*Constructing 8", 1” and 12.5” Thick PCCP

*Constructing 550 and goo psi Flexural Strength PCCP

*Constructed Doweled and Undoweled PCCP



1izona I-10 EB SPS-2 Construction




Subgrade Compaction




Edge Drain Outlet
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PATB Compaction

Coarse Agg. Fine Agg.
Sieve Size | % Pass  Sieve Size| % Pass Mix temp= 225 F
Compaction=170 - 150 F




Lean Concrete Base
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Temperature (F)
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LTPP Concrete Mix Designs

LTPP 550 Mix Design LTPP 900 Mix Design

Material leig Misc. Material
Cement Cement
Class F
A7 w/c Fine Agg
Fine Agg Coarse Agg #57 Pioneer
Coarse Agg #57 Pioneer

WRDA-82 40 oz/cy
WRDA-82 25 oz/cy Air Entraining Daravair-m
Air Entraining Daravair-m 2 oz/cy
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Lessons Learned from National
Experiment

20 Year Report Due Out Early Next Year
Base Type Effects Resulting Distresses
Widened Slab Improves Performance (13ft)

Longitudinal Cracking Influenced by Base Type and
thickness

Thicker Slabs Resulted in More Initial Roughness than
Thinner Slabs

Sections with Drainage Exhibited Less Roughness
Development than Sections Without Drainage

900 psi Sections Exhibited Map Cracking
Most Distress Exhibited on Sections with LCB Base



Process of Local Calibration

— the process of checking whether the

MEDesign models works as intended in
Arizona.

— If not, then changing MEDesign
model to

that make distress & IRI predictions
match AZ field measurements

— the process of checking that the ME

Design models works as intended in
Arizona (independent data)



Example of Measured & Predicted
IRI (LTPP 262)

SHRPID=4_0262

® @ ® | TPP Measured 9= SAS Predicted

E
IS
s

96 120 144 168 192 216 240

Age, months




AZ Slab Cracking Vs Fatigue Damage
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L.TPP Benetfits

The LTPP program has generated a wide range of
benefits all across the pavement engineering and
performance spectrum.

o%o
(o] RESOURCE CENTER
O0p0

WIM Approach Smoothness Specifications
November 18, 2005
LTPP Products Team




InfoPave

oPave < | f]in]B

GOV SEARCH MAP DATA MEDIA TOOLS LIBRARY HELP MY LTPP

Getting Started with LTPP InfoPave Announcements Search \VE]
Introducing LTPP InfoPave (Beta) - Online Access
to the World's Largest Pavement Performance
Database
LTPP InfoPave - Access to Everything LTPP
" ~ .~ LTPP InfoPave (Session 1 - Design Details)
‘ Improving Public Access to LTPP Data

Data Media
= "
L=

LTPP Professional Network

£ .
‘www.infopave.com/Page/Index/LTPP_PROFESSIONAL NETWORK L l n ked m






