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Workshop Objectives

o Attendees shall be able to:
m Process material

Prepare test specimens

Operate major testing equipment

Analyze and report test data

Standard Method of Test for

Determining the Fracture Potential of Asphalt
Mixtures Using Semicircular Bend Geometry
(SCB) at Intermediate Temperature

AASHTO Designation: TP 124-16" _I_
Release: Group 3 (August 2016) AASHID

o
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Definitions

o Flexibility Index (FI)

= Quantification of an asphalt mixture’s damage resistance and cracking potential. A
higher flexibility index results in more resistance to damage. The flexibility index is
calculated using the fracture energy, the post-peak slope, and the ligament area.

o Fracture Energy (FE)

m G is the energy required to develop a unit surface area of cracking.

o Post-Peak Slope (m)

= The tangential slope at the first inflection point past the peak load in the load-
displacement curve.

o Ligament area (area;;)

m  The cross-sectional area of the specimen which the crack propagates through, calculated
using the ligament length and the specimen thickness.

o Ligament Length

= The length between the tip of the specimen notch and the top-most point of the

specimen. .t Chicago Testing
gy Laboratory, Inc.
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Equipment

Loading Device — Testing Fixture — Data Acquisition

. Chicago Testing
' Laboratory, Inc.

e
Loading Device

O Servo-hydraulic or screw-driven
m Minimum resolution of 5 N
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Testing Fixture

O Method A or Method B
m 25 mm diameter steel rollers

0 120 mm apart

i ’ (
|

Method A Method B e

Data Acquisition

0 Minimum of 20 Hz

O Internal or external displacement
measurement
m At least 0.01 mm precision

o Must allow feedback to control
displacement rate at 50 mm/min

12/15/2016
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Compaction
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e
Sampling

0 Important for ensuring proper
representation of test results

0 Segregation should be avoided

O Re-blend and split material into
approximately 6800g for each
compaction :
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Compaction

o Cylinders compacted per lllinois
Modified AASHTO T312

m Material transfer into mold
o 160 mm £ 1 mm high
m 115 mm if 160 mm too high
m 1t 8 for field cores
o 150 mm £ 1 mm diameter :
o 7.0 £1.0% air void target on slice |
using AASHTO 269

m Densification

3 4
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Fabrication
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Fabrication

0 Diamond-impregnated blades
0O Wet saws
o Saw speed

0 Three primary cuts:
m Slicing
m Halving
m Notching

Fabrication

Top —T1 T2
_ (:j
»p » ot 82
o -y
160 mm Q
Bottom

S (T xS

115 mm
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Fabrication Equipment

M. ™
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Slicing

o Two 50 mm £ 1 mm slices from center
of each 160 mm high cylinder

m For field cores, 25 to 50 mm slices

..
" . Chicago Testing
> Laboratory. Inc.
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Air Void Verification

O After slicing, specimens to be dried
m Air dry or core dry

O Verify air voids are 7.0 * 1.0% on slice

per lllinois Modified AASHTO T269 and
T166

o If air voids insufficient, recompact

Halving

o Halve each slice to create semi-circles

0 Avoid placing notch in stone > 9.5 mm
on both sides

12/15/2016
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Notching

O Notches are to be 15 £ 1 mm in length
and 1.5 mm * .1 mm in width

0 Use of jig is recommended to ensure
proper notch

Dimensioning

. Chicago Testing
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Dimensioning

O Three dimensions of interest:
m Notch depth — 3 measurements to the nearest 0.1 mm

m Ligament length — 2 measurements to the nearest 0.5
mm

m Thickness — 2 measurements to the nearest 0.5 mm

L
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Conditioning
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Conditioning

o Approved methods:
m Water bath
m Oven
m Temperature chamber
O Stagger specimens
0 Specimens must be conditioned prior to
testing

m 2 hours .5 hours conditioning
m 250.5°C
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Testing

. Chicago Testing
’ Laboratory, Inc.

13



12/15/2016

e

Test Procedure

O Initial contact load of 0.1 kN

0 Ramping of loading at 50 mm/min

0 Unloading until 0.1 kN

0 Ensure symmetrical loading of

specimen

Data Analysis

. Chicago Testing
' Laboratory, Inc.
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Data Analysis

O Four specimens tested, three selected

4
Peak Load
v

3
2 Slope at Inflection Point (m)
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Data Analysis

Select I-FIT Data Analysis from the drop-down menu at the top

o
o Select QA/QC Version (recommended) option
o Input the Project ID and the Specimen ID into the appropriate text boxes
o Mix information is input into the Mix section and Geometric information
o Click Start
ET s I§ILLINOIS
k_ 1 UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
I-FIT (IL-SCB) and Balanced Mix Design Analysis Tool
FIT Data Analysis .
* anac oy =
Research ha ™
Inputs for I-FIT Data Analysis
Project ID: TEST PROJECT Specimen ID; TEST
Mix Properties Geometric Properties
VMA (%): 150 Ligament (mm) 5
NMAS (mm): 95 Thickness (mm): 50
Binder (%): 50
Remarks about the Experiment. .
anmﬂiﬂul“’l'fut
IR, St . Chicago Testing
g’ Laboratory, Inc.
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Data Analysis

o Click Upload Data to display pop up window
o Verify Project ID, Specimen ID, Dimensions

Project ID: TESTPROJECT Specimen ID: TEST ":I
Thickness: 60 mm Ligament: 58 mm

| -
oAl
i
i

LFIT Data Analyd
* QAIQC Version
Research Vers)
Inputs for |-F}
Project ID:
Mix Properties
VMA (%)
NMAS (mm);
Binder (%):
Rem|

ry materials for 1 FIT Test:
1O TP 1010 ! L

-

L
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Data Analysis

o Verify that data input file meets requirements of software for

H . Point # Time Load Displacement 1 | Displacement 2
processing: Data point 1 | Data point 1 | Data point 1 | Data point Data point
Data point 2 | Data point 2 | Data point 2 | Data point Data point

Data point 3 | Data point 3 | Data point 3 | Data point Data point

p—
o | BT a— =T
oy
’1# Uboaa On ProjectID: TESTPROJECT Specimen ID: TEST O I S
™ 4 Thickness: 50 mm Ligament: 58 mm —
A JANA-CHAMPAIGN
FFIT Data Analysy
* QAQC Version |
Research Vers
Inputs for |-F}
< Have you formatted your inputs?
Project 1D
o wo
Mix Properties
VMA (%) Please brmat. v:;lnan you Vl.;;lil:[ done.
laase cick YES Samele it bl wil b
NMAS (mm): ded o0 AN,
Binder (%):
Remis.
materals for LFIT Test:
mwqomen | [ e
L |

1 - L
frema—— Chicago Testing
> Laboratory. Inc.
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Data Analysis

o Select the desired data file for analysis

—
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Setect e 2 Cpn
|« Offices » Waevewle » Lab » Prsjests_» -FITDATA » Test Dota

Grganiea =

Hew Felder

a8 Teams (A2 B-vamrver 1)

NMAS (| o b
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Data Analysis

o Load vs. displacement curve is plotted
o Post-peak slope is selected
o Smooth curve desired

LFIT Data Analysis}
# QAGC Version

Research Versiof|
Inputs for I-FIT
Project ID:
Mix Properties
VMA (%):
NMAS (mm):
Binder (%):
Remarf
-

ProjectID: TESTPROJECT Specimen ID: TEST re
Thickness: 50 mm Ligament: 68 mm P S

5 5 7

4
Disp mm)

materials for 1-FIT Test:

0 TR 124-10 P

e
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Data Analysis

O
O

ProjectID: TESTPROJECT Specimen ID: TEST
‘Thickness: 50 mm Ligament: 58 mm

:F—rDIS

LFIT Data Analysis|

INA-CHAMPAIGN

% QAQC Version (i
2 18] S
Research Versior E ’
3 LFIT data analysis has been completed!
Inputs for I-FIT] g Click “Yos" to automatically save outputs.
& 10 the directory of uploaded input file.
ProjectID: Click “No™ to define different directory!
Output report should be viewed in
Mix Properties sl WORDPAD!
VMA (%): i
NMAS (mm): oo | o ‘
Binder (%): J Er
T
Remarf o
Summary Outpot
Fracture Ensrgy 2} 20176
Suwength (Psi) 7
P
Stope o1
Flexibiliy Indox s

Output files automatically saved after user clicks Yes
Saved to same file location as input file

-

Chicago Testing
Laboratary. Inc.
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Data Analysis: Batch Analysis

u]

o Click the

Multiple files can be analyzed at once for efficiency
Batch Analysis button

=
Fr-l ILLINOIS CENTER FOR
A ® [l TRANSPORTATION

VFIT Data Analysis
4 QAIGC Version [recommended): Only one disp. channel. na user Interaction

Research Version: Analysis up to two disp. channels, user interactions are required
Inputs for I-FIT Data Analysis

Project ID: Specimen ID:

Mix Properties Geometric Properties
VMA (%): Ligament (mmj:
NMAS (mm); Thickness (mm}:
Binder (%)

Remarks about the Experiment:

ILLINOIS

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

IFIT (IL-8CB) and Balanced Mix Design Analysis Tool

—

e

Supplementary materials for |FIT Test:

Faser 1 ARFD TP 13418 )
P TectncalBaport

-

Chicago Testing
Laboratary. Inc.
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Data Analysis: Batch Analysis

o Select all files to be analyzed

L
e ) Chicag Testing
pr Labortary ine.

e
Data Analysis: Batch Analysis

o Input Project ID, Specimen ID’s, Ligament Length, and Thickness
for each specimen

o Click Start Analysis

L
e ) Chicag Testing
pr Labortary ine.
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Data Analysis

o Various files saved automatically in selected location

= .png
m ixt
m xis
n .fig

i
‘\
(=]
®
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o Screen capture of load-displacement curve and calculated

parameters

] Fracture Energy
[ Strength

] Slope

] Flexibility Index

o Pt s Gmet B v Opan * |

s Proiost 0 TRNT PROJICT Spbeimon D: THOT ”.'I

knews: 60 mm Ligament: 68 mm =

Stope
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o Log of test, detailing things such as volumetric properties and
remarks regarding the experiment

TEST PROJECT -------- Specimen 1D TEST ----:-- Mixture proper T VAIAIS & Was: 95000008100 e &
rest duration: 33370002000 Obors 00 Satrength (p3i): 3,130067e-01 hesiiual Lond (o):
SuTts for Dispiacanent channal siplacioen: chamdl s Eica! $0.0515 "aalaif 15pTacenent channel
1.1780006400 ba: acture ares w7 3. 3065570008 #0iplacenent
ik seea 5 .m.m\n 051501t amdne Channal 13 8758555
Mdex (015pacenent Channe! 201 SI1cTAT DS acepert Trini No trimwing #késioual Load

1isty ¢
(G03B0De 01 #inflect ion pofne found At 106030bes00 mm and Toad 1. 36004 Res0L

f
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Xls

o A modified data file displaying Project ID and Specimen ID

o Hew e O e [ W Eaucsn - gy [
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Statistical Analysis

o All load-displacement curves can be plotted together using this
feature

ILLINOTIS

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

hmmuls CENTER FOR
ol TRANSPORTATION

A

I-FIT (IL-SCB) and Balanced Mix Design Analysis Tool

|-FIT Statistical Analysis .]

IL-SCB Statistical Analaysis

This module has been developed to perform statistical analysis on SCB data output obtained from "IL-SCB
Data Analysis" module. Please hit the " Start" button to start.

Chicago Testing
Laboratary. Inc.

Statistical Analysis

o Select all .xls files to be plotted

4] Select File to Open
@ J. « Offices » Warrenville » Lab » Projects » FFITDATA » TestData
Organize v New folder
+ Name - Date modified Type Size
TESTLadsx 5/16/2016 114 PM__ Microsoft Bxcel Wa
- TEST2adsx 5/16/2016 115 PM__ Microsoft Excel W,
%3 Libraries
TEST3adsx 5/16/2016 117 PM__ Microsoft Excel W,
(%] Decuments
TESTdadsx 5/16/2016 119 PM__ Microsoft Excel W,
& Music
) Pictures
BE Videos
18 Computer
&, Windows7_08 (C)
i aelkhatib (1 22-030-vserven Users) (Vi)
52 Public (\22-139-vserver) (2)
N
2 Lenovo_Recovery (@) - = | .
File name: "TEST.xlsx" "TESTLalsx" "TEST2alox” "TEST3adsx" + [Cusg -

Chicago Testing
Laboratary. Inc.
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Statistical Analysis

o Save multi-specimen plot screen capture

E)
".'I
Upeez Summary Repors () Upoad Processed Dats pxisx) A==

Statistical Analysis

..
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Results
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Fracture Energy

o Calculated using the expression:

Wy
r= Areajig

where:
O G, = fracture energy (Joules/m?)

o W;= work of fracture (Joules)

o Area, = ligament area (r-a)*t, (mm?)
O r=specimen radius (mm)

o a = notch length (mm)

o t=specimen thickness (mm)

..
e Chicago Testing
pr Labortary ine.

Y
Flexibility Index

o Calculated as follows:

G
Fl=—ZLx4
|m|

where:

o Gf =fracture energy (Joules/m?)
o A= conversion and scaling factor, equal to 0.01
O m = post-peak slope (kN/mm)

..
e Chicago Testing
pr Labortary ine.
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Reporting

. Chicago Testing
’ Laboratory, Inc.
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Reporting Requirements

o ITP 405 requires the following to be reported:
Bulk specific gravity to the nearest 0.001

Average air void content to the nearest 0.1%
Thickness and ligament length to the nearest 0.1 mm
Peak load to the nearest 0.1 kN

Post-peak slope to the nearest 0.1 kN/mm

Fracture energy to the nearest 1 J/m?2

Flexibility index to the nearest 0.1

OO0 0OO0o0a0ao

L
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Sample Report Template

L
.-
Chicago Testing Laboratory. Inc. gy

Mk Info

Volumetrics

Testing Summary

30'W. 114 Butterfield Road, Warrenville, IL 60555
VFIT (Hlinods-Flesibility Index Test)

Hlinois Test Procedure 405

Method B

Date Tested: | |

(CTL Job Number: | |

1609031-1.T-1

160503.1.T.2 1609031-1.8-1

1609031.1.8-2

Gyrations
Thickness [mm)
Ligament [mm)
MNotch Length (mm)

Adr voids [%)

Rate [mm,/min)
Test Duration [sec)
Max Load (Psi)
Slope

Gi[1/m2]
|Fleaxdbility Index

STATISTICAL RESULTS:

m, Fl

LT

Std. Dew. FI

gDV 0! . Slope
BDNE! Std. Dev. Slope
sDIv/ollco Slope

2D/

OOV FI

CIH
2DIV/0!|std. ¢
soviollcoy pe:

#oIvf0]

..
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