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1. Introduction
QL-PAY is a program created to assist in the evaluation of material quality and consistency through
statistical analysis. It will determine the quality level, percent within limits, and the pay factor of an
item. The program also provides a data verification analysis used to compare data obtained by the
contractor to data from the samples sent to the government central laboratory. The program uses
the F and t statistics with a significance level of 0.01 for comparison of data samples.

File SampleSets Reports Property Specifications  Test Results  Help

Sample Set Selection

Imported | Contract number Item Lot | Laboratory Project name Project number

I Identify new or ng sample sei(:
Selectall | Copytoficlds | Clearfields | Restore ficlds |
Contract number Item Lot Laboratory
| o Specifications ..
[ = TestResults .. | E"im"m{|

QL-PAY home screen.

2. Getting Started
2.1. Menu Functions
2.1.1. File

SampleSets  Reports  Property Specifications  TestResults  Help

Db (Data) Directory ...
Export Directory ...

Import Directory ... Item |Lot | Laboratory Project name Project number

Settings ...
Property Spec. Templates ..

Exit

Selectal | Copytofields | Clearfields | Restorefields |
Contract number Item Lot  Laboratory
I 1 Specifications ...
= Test Results | |

File menu from the home screen of QL-PAY.

QL-Pay 6.0 User’s Manual



A. Db (Data) Directory

This specifies where the sample set data is located on the hard drive.

When exporting data from the program, a transfer file will be established in the specified
directory. The data from the QL-PAY program is exported as a .XML that can be read by

B. Export Directory
another user.
C. Import Directory

This specifies the default location for the transfer files to import.

Note: The directories should automatically be set up within the QL-PAY file in a default

location already on the computer hard drive upon initial installation of the program. This

can be located by selecting

the directory the user wants to view from the “file” menu.

a2l Quality Level - Pay Factor Analysis

Db (Data) Directory ...

Export Directory ...

File | SampleSets Reports Property Specifications  TestResults  Help

(E=H Eol =5

Import Directory ...
Settings ..

Property Spec. Templates ...

Laboratory Project name Project number

A 4

Exit

o' QL-PAY data Directary

Specify location of QL-PAY dats

(E=8 EOR Fx3)

[c\MyFiles\QLPAY5\Data|

Identify new or existir

_ Seleaat | ok | caon | )
Contract number Item Lot  Laborstory

| - e
- Test Results ... ‘ E‘ilQLPAY‘

Locating the directories in QL-PAY.
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D. Settings
The settings tab allows for the Organization Name, Print Signature Box, and Quality Level

Format to be adjusted.

( =HEN X

@ Settings

Organization name |Westemn Federal Lands Highway Division

I Print signature block

Quality Level format

* Percent Within Limits

" Percent Defective

OK | Cancel |

|

—_________________________

QL-PAY main settings window.

a. Organization Name: The organization name will appear on all generated reports.
Print Signature Box: When checked, a signature block will be printed on the Pay
Factor Report.
c. Quality Level Format: Depending on the box selected, Quality Level will be
reported as “Percent within Limits” or as “Percent Defective.”
E. Property Specifications Templates
Prior to inputting data, property specifications will need to be provided. Users can create

a custom template to aid in classifying property sets.

' Property Specification Templates EI@
select template -
cument template
Add properties ... ] [ Insert Properties ... ] [ Target Specs ... ] [ Delete selected rows ]
Property Category (1 or 2) Target Ty... Target Value +, - Low Value High Value  Estimated #tests
Save cument template ]

Property specification template window.
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This tab within the file menu allows new templates to be established that can be reused
from the user’s computer. These templates can be found when setting up projects under
“Property Specifications.” See Section 3.5 Creating a New Target Specification Template
for more detailed instruction.

2.1.2. Sample Sets
A. Import

o5 Quality Level - Pay Factor Analysis
File | Sample Sets | Reports  Property Specifications  Test Results Help

Import 4 Import sample sets ...
Sam -
Unrnark recent imports Clear Import’ directory ...
Export » Item Lot Labora

Delete Sample sets

Copy to fields
Clear fields

Restore fields

View of the sample set import menu functions.

a. Import Sample Sets
The user can import transfer files into QL-PAY using this option. The user will
have an XML file that will be placed in the “import directory” mentioned
above in the “File” menu functions. When importing data sets, inconsistencies
in the property specifications will be flagged by QL-PAY. The user will be
notified of these inconsistencies and is able to choose to proceed or not. See
Section 5.1 Import for more detailed instructions.

b. Clear “Import” Directory
This function provides the user with the ability to delete the . XML transfer files
from the import directory.

B. Unmark Recent Imports

Upon transfer into QL-PAY, the imported sample sets are denoted with a check
mark under the “Imported” column heading. The check marks will remain in
the column until QL-PAY is closed, unless they are removed by the user during
the session.
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C.

Export

o= Quality Level - Pay Facter Analysis
File | Sample Sets | Reports  Property Specifications  Test Results  Help

Import »
Sampl

Unmark recent imports

Export 3 Export all projects =

Delete Sample sets Export selected project

Export selected sample sets

Copy to fields

Clear Export directory ...
Clear fields ear Export directory

Restore fields

View of the sample set export menu functions.

Note: In QL-PAY, a project is specified as a group of sample sets that are encompassed

by an identical project name and project number entered by the user. When selecting a

“project,” all sample sets that have the corresponding project name and number will be

included in the export file.

a.

Export all Projects

All sample set data for every project in QL-PAY is exported to a transfer file in
the export directory.

Export Selected Project

This allows the user to export the sample set files associated with the selected
project, thus creating a transfer file in the export directory.

Export Selected Sample Set

The function exports only sample sets selected by the user to the export
directory.

Clear Export Directory

This function provides the user with the ability to delete the XML transfer files
from the export directory.

D. Delete Sample Sets
The user can delete the sample sets by highlighting the appropriate sample sets. See
Section 3.4 Deleting an Existing Sample Set for further instruction.

Copy to Fields
When a sample set is selected, the user can copy the Contract Number, Item, Lot, and

Laboratory into the “Identify new or existing sample set” fields to minimize entering

project information multiple times for the same project.
Clear Fields
When information has been entered in the “Identify new or existing sample set” fields,

it can be cleared by selecting this option.
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G. Restore Fields
The restore function will re-establish the data that was entered previously into the
editable fields.

Note: Copy/Clear/Restore fields can be found in the “sample sets” menu function or
they can also be located as buttons in the “Identify new or existing sample set” box in
the lower portion of the home screen.

File | Sample Sets
Import
Export

Reports

Property Specifications  Test Results

Help

Item Lot | Leboratory Project name Project number
Delete Sample sets

Copy to fields
Clear fields

Restore fields

— ldentify new or samph
Selectall | | Copytoficids | Clearfields | Restore fields ||
Contract number Item Lot  Laboratory

I I S
I =l TestResulls | E’i'qu’“l

Copy/Clear/Restore fields locations on the home screen.

2.1.3. Reports
The pull down menu from the “Reports” tab provides options to select various pre-
selected report types. See Section 4 Reports for a detailed explanation of the report
components.

oo e |
File  SampleSets | Reports | Property Specifications  Test Results  Help

Short analysis ...

Pay factor ...

Sample Set Selectio|

Centrol charts ...

Imported ratory Project name Project number

Long analysis ...
Report on Single or Paired Sample sets ...

List selected Sample sets
List all Sample sets

Grand Summary ...

Random sampling ...

Reports menu function on the home screen.
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A. Short Analysis
The short analysis compiles the test result values with the pay factor and null
hypothesis analysis. The generated report will include a listing of the test results, pay
factor analysis, and null hypothesis for the selected sample set.

a3 Reports on single or paired samplesets ==y X

Pick reports
M List test results Clear selections
v Calculate pay factor
™ Histograms
v Null Hypothesis
" Skewness and kurtosis
I™ Control charts

[~ Sampleset differences

for Null hypothesis and control charts

Primary Lab: W

Alternate Lab: |CEHIFEI\ Lab ﬂ

Range of sample numbers

0| = an

" Range: to

OK ‘ Cancel |

Short analysis short cut report selection.

B. Pay Factor
The pay factor report will generate a report with the pay factor for the sample set.

@' Reports on single or paired samplesets =HIE X

Pick reports

I™ List test results Clear selections

¥ Calculate pay factar
I Histograms

I~ Null Hypothesis

I Skewness and kurtosis
I” Control charts

I~ Sampleset differences

for Null hypothesis and control charts

PrimaryLab  |Contacterlab

AhtemateLab:  |Central Lab ~]

Range of sample numbers

o« All

" Range to

OK | Cancel |

Pay factor short cut report selection.
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C. Control Charts
Control Charts show a comparison of the test results with the specification limits.

a;' Reports on single or paired samplesets =i X

Pick reports

I™ List test results Clear selections

[ Calculate pay factor

™ Histograms

[ Null Hypothesis

™ Skewness and kurtosis
W' Control charts

[~ Sampleset differences

for Null hypothesis and control charts

Primary Lab:  |Commactorlab

Altemate Lab:  |Central Lab =]

Range of sample numbers

& All

" Range: ,7 to ’—

OK ‘ Cancel |

Control chart short cut report selection.

D. Long Analysis
The long analysis includes a listing of the test result values, pay factor analysis,
histograms, null hypothesis, skewness and kurtosis, and control charts for the selected
sample set.

85 Reports on single or paired samplesets = XT

Pick reports

[ List test results Clear selections

[v Calculate pay factor
I Histograms

[v Null Hypothesis

[¥ Skewness and kurtosis
¥ Control charts

[~ Sampleset differences

for Null hypothesis and control charts

Primary Lab: |Cumractur Lab

Altemate Lab:  |Central Lab |

Range of sample numbers

= Al

" Range: to

oK | Cancel |

Long analysis short cut report selection.
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Note: The previous four report selections (A-D) are a pre-selected specialized report
short cut. By choosing these particular reports, a report will be generated with the data
pertaining to the specific report.

E. Report on Single or Paired Sample Sets
This report option brings up the selection box to allow the user to manually select the
combination of reports to run on the sample sets.

F. List Selected Sample Sets
This creates a list of the identifying information for the sample set that is selected.

G. List All Sample Sets
This function creates a list of the identifying information for all of the sample sets that
are inputted in the QL-PAY database.

H. Grand Summary
A report is produced that includes the summary of all of the properties in the selected
sample sets, along with the option to include an analysis of the sample sets and/or
histograms of the data.

I. Random Sampling
A report is generated at the user’s discretion to produce random numbers using the
project information of the selected sample set. The random numbers can be
established by an item quantity or by roadway stationing of the project using the
parameters in the report options. See Section 6.1 Generating Random Number
Reports for specific instructions regarding random sampling.

2.1.4. Property Specifications
A “property set” is an asset of properties pertaining to a lot specified by Contract
Number, Item Number, and Lot Number. This set contains one or more “Properties and
Specifications” for the various items on a project that need to be tracked through QL-
PAY. These property sets are applied to the different labs that are performing tests for
the specific properties.

Due to the program design, the user must provide a specific project name and project
number to be able to select properties. However, when any changes are made to the
property set information, the changes are applied to all the labs that are connected to
the particular property set.
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2.1.5. Test Results

85 Quality Level - Pay Factor Analysis =Ny X
File Sample Sets Reports Property specifications |Test Results| Help

Sample Set Selection

Imported Contract number Item Lot |Labcratory Project name Project number
r DTFH70-99-D-0001 40101-1000 1 Central Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(&4)
4 r DTFH70-99-D-0001 40101-1000 1 Ceontractor Lab ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(&4)

Identify new or existing sample sel(s)

Selectall | Copy to fields ‘ Clear fields ‘ Restaore fields |

Contract number ltem Lot Laboratory

|
| =

Exit QLPAY

Test Results |

Test Results menu on the home screen.

The “Test Results” tab directs the user to a window for entering test results specific to
the selected sample set. The user can choose to exclude certain samples, delete
samples, and generate reports from this window. Verify the appropriate laboratory
has been selected prior to entering results.

a5 Sample Test Results ==l &
Form Test Results Reports
Contract Number Item Lot Laboratory
DTFH70-93-D-0001 [40101-1000 1 [Contractor Lab
Test Results
Exclude Sample AC-m VMA % DEN VOIDS VFA Rice-SG 1 34"
4 r 1 5.62 18.1 90.5 71 60.3 2.467 100 100
I 2 4.89 17.2 945 7.8 547 2.485 100 100
r 3 4398 176 811 77 56.3 2485
I 4 5.37 142 936 33 746 2492
*
‘ | 2l
Clear Checks | Delete selected rows | Save | Save and Close | Quit

Window for entering test results.
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2.1.6. Help

P ——

a5' Quality Level - Pay Factor Analysis

File Sample Sets Reports Property specifications Test Results | Help

Help on menus and forms
About QL-PAY

Sample Set Selection
Imported |Contract number |Item Lot |Laboratory Project name Project number
- DTFET0-98-D-0001 40101-1000 1 Central Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(&4)
4 - DTFE70-98-D-0001 40101-1000 1 Contractor Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(64)

Identify new or existing sample set(s)

Selectall | Copy to fields | Clear fields | Restore fields ‘
Contract number ltem Lot Laboratory
-
j Test Results .. [EmEIRY

Help drop down menu on the home screen.

A. Help on Menus and Forms
This help function will give you the basic information related to menus and forms
within the QL-PAY database.

B. About QL-PAY
The version and build number of the QL-PAY program being used are displayed under

this option.
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3. Setting Up a Project

3.1. Using the Contract
To determine how an item will be accepted, each Section of the contract has an Acceptance
Subsection and Sampling, Testing, and Acceptance Requirements Tables that will denote how
the material will be evaluated. If it is stated that a particular material will be evaluated under
Subsection 106.05, QL-PAY will be used for statistical analysis to determine the pay factor for
the material. Generally speaking, the items governed by statistical evaluation procedures are
Aggregate Courses, Treated Aggregate Courses, Asphalt Concrete, and Structural Concrete.
Example Section 301. — UNTREATED AGGREGATE COURSES
301.08 Acceptance. See Example Table 301-1 for sampling, testing, and acceptance requirements;
including the category for quality characteristics.
[Aggregate gradation and surface course plasticity index will be evaluated under Subsection 106.05.]
Other aggregate quality properties will be evaluated under Subsections 106.02 and 106.04.
Example Section 301. Untreated Aggregate Courses Acceptance subsection.
Example Table 301-1
Sampling, Testing, and Acceptance Requirements
Material or Type of . . . .
Product Acceptance Characteristic Category ;-eii';?ceatggﬁz FS.?emEQ:f SZ?YI]mIi%f Sirrr)]"tle Re_lrz:;)r;t;ng Remarks
(Subsection) (Subsection) p q Y piing P
Gradation
3/8 Inch |
(9.5 mm)
Base course Statistical No. 4 From windrow or
gradi;LgEC, D, (4.75 mm) ! _I;_ASS;I'I;OM (glao%e;q]é?gg Igz:) roadbed gfter Yes 4 hours -
No. 200 | processing
(75 um)
Other specified I
sieves
AASHTO 1 per 1000 tons From windrow or
Liquid limit - R58 &T 89, (90% metric tons) roadbed after Yes 4 hours -
Method A processing
Moisture- AASHTO T .
i 1 per type & Stockpile or » «
Subbase & Measured dezzlr:zit(;;ax ) 180'323‘“0" source of material | production output )
base course and tested for AASHTO T
Grading A, conformance - 310 or other 1 per 500 tons In-place after : -
B,C,D &E (106.04) Density . approved (450 metric tons) compaction No End of shift
procedures
Moisture content } « « « « « -
(in-place)

Example Table 301-1 Sampling, Testing, and Acceptance requirements for Untreated Aggregate
Courses.
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3.2. Creating a Sample Set

File SampleSets Reports  Property Specifications  Test Results  Help

Sample Set Selechion

Imported | Contract number Item Lot | Leboratory

Project name

 Identify newor -
Selectall | Copyfofidds | Clearfidds | Restore ficlds |
Contract number ltem Lot  Laboratory
I I 1 Specifications |
[ = TestResuhs . | EXHQLPAY

Project number

Initial view when opening QL-PAY.

A. Enter datain the “Identify New or Existing Sample Set” fields: Contract Number, Item,

Lot, and Laboratory.

~ ldentify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 [1 contractor Lab
ICuntractur Lab ﬂ

Completed project data entered in the sample set box.

Note: Typically, there will be a “Central Lab” and “Contractor Lab” sample

set for each item. Make sure the drop down menu is not highlighted when

moving on to the next step or it will not copy over to become a sample set.
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a. Click on “Specifications” to proceed once all fields are completed. This
window can be accessed from either the “Specifications” button on the lower
right of the home screen or the menu icon stating “Property Specifications.”

File SampleSets Reports |Property Specifications| Test Results  Help

Sample Set Selection

Imported | Contzact number

Item

Lot | Labozasory Project name Project number

r~Identify new or exi samph
Selectall | Copytofields | Clearfields | Restore fickds |
Contract mumber Item Lol Laboraiory
DTFH7099-D-0001 [aoiot-1000 [T [Contractor Lsb
T | ]

Selecting specifications once sample set data is entered.

B. Specifications

85 Lot Specifications
Options
Project Specifications

Contract Number  DTFH70-55-D-0001

Project Mame

Project Mumber

ltem and Lot Specifications

lkem  40101-1000 Lot

Property Specifications

Select template =

Property Category (1 0r 2) Target Ty... Target Value + - Low Value  High Value  Estimated #iests

Initial view after opening the specifications window.

QL-Pay 6.0 User’s Manual



a.

Enter the Project Name and Number.

Project Specifications

Contract Number [DTFH70-99-D-0001

Project Name  |ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64)

Entered project name and number.

Note: The project name and number must be identical for all files associated

with the particular project, i.e. Item 401 and Item 301 sample sets.

Select the appropriate template from the drop down menu under “P
Specifications.”

Property Specifications

roperty

Select template >

FP-14, 401- Gyratory Method (1/2 inch nominal maximum) - Control Strip
B FP-14, 401- Gyratory Method (3/4 inch nominal maximum) - Control Strip
Add Properties .. ] [ Insert Frp_14, 401- Gyratory Method (1/2 inch naminal masimum} - Full Production

FP-14, 301- Subbase, Grading A
FP-14, 301- Subbase, Grading B
Property Category (1 ... Target. Tﬁrge”‘FP—M, 301- Base, Grading C
FP-14, 301- Base, Grading D
FP-14, 301- Base, Grading E
FP-14, 301- Surface Course
FP-14, 309- Emulsified Asphalt-Treated Base, Grading D

Drop down menu for the property specifications template.

By selecting a template, the majority of the specification has already

been

entered into the program and only minor changes will need to be completed.

See the next page for a view of the property specifications template.
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u Lot Specifications

| Options
Project Specifications
Conlract Number  DTFH70S800001
Project Name  ASTER FALLS LOOKOUT ROAD
Progoct Numbar  MT PRA GLAC 10(64)

Itom and Lot Specifications

tom  40101-1000

Properly Specilicolions

Propady Categocy (1 . Taerget . TargetV. +-  LowVs
JAC-m 1 ti-dav 040
VMA 1 iy 130
®ODEN 1 i 9o
voIDs 1 infe enky
VFA 1 infe only
N | Ricesc 1 infa onky
T 2 info cnky
aM" 2 info only
-2 2 info cny
| T z infes ey
Save Save & Close

Targel specs

High V.. Esfimated &t

Qust

Select template ->  FP-14. 401- Gyratory Mathod (34 inch nominal meandmum) - Full Production

| Delota selected rows

Choosing a property specifications template.

s (5]

c. Ifthere is not a template specified for the item to be evaluated, property
specifications can be added manually by using the “Add Properties” tool and
individually selecting the properties required for analysis from the “Select a

Property” window.

= Sedect a Property

AC-m —asphalt content by wt of mix =

AC-a ~——asphalt contant by wt of aggr

% DEN % AASHTO T 209 mb: design E
SMOOTH  ~==pavement smoothness i

Mr ——rasilignt modubis —
CREEP creep

VOIDS % an voids in compathed mox

WA ==Wnicls in Mineral Aggregate

WFA ~—Waids Fillad wih Asphalt

Rice-5G Maxamum Specific Gravy (Fi

ool

g Lot Spexifications
| Options
Project Specifications
Contract Number  DTFHZ09300001
Projoct Name  ASTER FALLS LOOKOUT ROAD
Project Number  MT PRA GLAC 10{84)
ltem and Lol Speclhicolons
fem  40101-1000 Lot 1
Proparty Spacificalions
Select te >
| Ioert Properies .
Targat V.. +, Low Va.
Save Sove & Close

Process for selecting individual properties.

g
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d. When using templates, there may be additional properties in the property
specifications templates than are shown in the sampling and testing
requirements of the contract. The additional properties can be removed in
two ways, either by highlighting the row to delete and select the button that
states “Delete selected rows” or the user can press the delete button on the
keyboard.

53 Lot Specifications — [T=Cl
| Oplions
Project Spocifications

Contract Number  DTFH709900001
Project Name  ASTER FALLS LOOKOUT ROAD

Project Number  MT PRA GLAG 10{64)

Item and Lot Specihcabons

frem  40101-1000 Lot 1

Proparty Specifications

Sebect lemplate > -
rrmeor— ) o S
|
Property  Category (1... Target.. TargetV.. +, LowVa.. MighV.. Estmated#t =
ACm 1 +l-dev 0.40
viMA 1 min 130 L
%DEN 1 min 1.0 1
| e I I I I R
VFA 1 infa only
M | RicesG 1 infss anty
" 2 infa only
aM" H info onily
il°y 2 info orly
I 2 infa only -
Save Sove & Close Guit

Deleting highlighted property specifications.

C. Providing Target Specifications to Match the Contract
a. To input specification targets, highlight the property in the lower table and
click on the “Target Specs” button.

Property Specifications
Select template ->  FP-14, 401- Gyratory Method (3/4 inch nominal maximum) - Full Production -

[ Add Properties ... ] [ Insert Properties ... ] | Target specs | l Delete selected rows ]

Property Category (10r 2} Target Ty... Tanget Value - Low Value  High Value  Estimated #tests ol
e 0 e ] Joao | | |

VMA 1 min 130 =

% DEN 1 min 50

VOIDS 1 info only B

VFA 1 info only

Rice-5G 1 info only

1 2 info only

ES 2 info only

172 2 info only

/8" 2 info only S

Highlighted property prior to selecting target specs.
This will bring up a new window to enter the specifications for the particular
property.
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o Target specifications — | [E] [l

AC-m

Criticality Level (Tor2) |1

Target Specifications

« +/-dev Target value +/- allowable deviation

Target Value

" min Minimum
Allowable Deviation 1040
" max Maximum
Low Val
” mean Mean as Target Value within range owvaue
" info Property is Informaticnal Only High Value

Estimated number of tests
OK Cancel

Target specification window.

b. Select the criticality level for the target specification. The criticality level
(category) defines the lowest acceptable quality level a material can reach
and still receive the contract price. The category is broken into two levels
which are stated in the Sampling, Testing and Acceptance Requirements
Table within each section of the contract. Category | and Il are based on
acceptable quality levels of 95 percent and 90 percent, respectively. For
additional information, see Subsection 106.05 in the specifications.

c. Determine the testing parameters for each property and select the
appropriate specification type, i.e. min, max, etc. When the appropriate
button is selected, the corresponding fields on the right will be highlighted to
enter data. Each field will need to be filled with data from either the
sampling and testing specification, material specification or a mix design.

i. +/-dev: By selecting this option, the contract requires a target value
and an allowable deviation be set for each individual property.

ii. Min: A minimum parameter is used when the contract states that a
lower specification limit is required for the property.

iii. Max: The maximum value will be used when the specification
specifies an upper limit for the property.

iv. Mean: When using the “mean” target specification, the program
establishes the mean of the inputted data as the target value. If the
mean exceeds the maximum specification limit or is lower than the
minimum specification limit, the program will automatically set the
target value at the maximum or minimum specification limit as
appropriate.
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v. Info: By selecting the info button, the particular property will only be
displayed in the reports for informational purposes. These properties
will not be used when calculating a pay factor.

@' Target specifications = |[E |-

AC-m

Criticality Level (1or2) |1

Target Specifications

o o n -
1- dev Target value +/- allowable deviation Torget Value |49
" min Minimum
Allowable Deviation  [0.40
i " max Maximum
Low Value
' mean Mean as Target Value within range
" info Property is Informational Only High Value

[l
Estimated number of tests |26
OK Cancel

AC-m target specifications window completed.

Note: Estimate the number of tests that will be taken throughout
the project and enter in the appropriate field. This number can be
changed at a later date if the number of tests increases or decreases.
The final number of tests taken should be reflected under each
property at the completion of the item.

Note: The reports will not include a pay factor or percent within limits
(PWL) if the estimated number of tests for a particular item is not

entered.

After the target specifications are entered, click “OK” and proceed to
adjusting the remainder of the properties. The completed specifications
window is shown on the following page.
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87 Lot Spedifications ==
Options
Project Spechications

Contract Number  DTFH702900001
Project Mama  ASTER FALLS LOOKOUT ROAD
Project Number  MT PRA GLAC 10(64)

ltem and Lot Spacifications

hem 407011000 Lot 1

Properly Specifications

Sedect lemplate -> -

Add Properties ... Insert Properties ... Torget spacs Delete selected rows
Property Category (1 .. Terget. TergetV.. +.=  LowVa. HighV.. Estmated it -
ACm ) +edey 48 0.40 2%
VA 1 min 150 2
%DEN 1 min 9.0 2%
voIDs 1 info only 26
VFA 1 info only 26
Rice-3G 1 it only 2%
L z mito orily 2
2 2 o anly 6
12" 2 info only 26
ag- 2 info only 26 -
Save Save & Close Quat

Target Specifications adjusted per contract requirements.

When finished entering all of the properties, click “Save and Close.”

Note: The specifications window has three options for leaving the window:
“Save,” “Save and Close,” and “Quit.” Each function has a separate outcome.

Save: If the user selects “Save,” the data that has been entered will be
saved, but the specifications window will not close.

Save and Close: By selecting “Save and Close,” the data that has been
entered will be saved and the specifications window will close.

Quit: If the user presses “Quit,” none of the changes made to the
specifications will be saved and it will resort back to the data that
was entered prior to opening the specification set and close the
window.
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3.3. Creating a Secondary Lab Sample Set in the same Lot
A. From the home screen of the QL-PAY program, press the “Clear Fields” button located in

the “Identify New or Existing Sample Set(s)” box.
B. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.

This will copy the project information to be used for the new sample set.

= | O] |l

85! Quality Level - Pay Factor Analysis
File Sample Sets Reports Property specifications Test Results Help

Sample Set Selection
Imported |Contract number |Item Lot |Labcratery Project name Project number
4 [ DTFH70-99-D-0001 40101-1000 1 Contractor Lab ASTER FALLS LOOEKOUT RCAD MT FRZA GLAC 10(64)

Identify new or existing sample sei(s)

Selectall | Copy to fields 1 Clear fields ‘ Restore fields ‘

Contract number ltem Lot Laboratory
DTFH70-99-D-0001 40101-1000 1 Contractor Lab
‘ ‘ Specifications ..
j Test Results | ExRGEEAY

After selecting Copy to Fields, the sample set information is transferred.

C. Inthe “Laboratory” drop down menu, choose “Central Lab.”

Identify new or existing sample set(s)

Select all | Copy to fields ‘ Clear fields ‘ Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 |1 |Centra| Lab
|Centra| Lab ﬂ

View after selecting copy to fields and the Central Lab.

D. Click on “Specifications.” The specifications should be identical to the original sample set.
Select “Save and Close” once the property specifications have been reviewed for accuracy.
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3.4. Deleting an Existing Sample Set

To delete a sample set, highlight the sample set to delete and click on the “Sample Sets” drop

down

menu.

("a Quality Level - Pay Factor Analysis

File

Samy

Sample Sets | Reports  Property Specifications  Test Results  Help

Impaort »
Unmark recent imporls

Export .

Laboratory

. Projeet

Froject name s

Delete Sample sets

Capy 1o fields
Clear fields
Restore fields

tor Lab ASTER FALLS LOGESUT ROD |WT PRR GLA...

QUPAY 1(1)

Deleting an existing sample set.

From there, select “Delete Sample sets” > “Yes.”

-

QLPAY ===

@ Delete sample set(s)?

%

J

Deletion confirmation.

3.5. Creating a New Target Specification Template
A. Go to “File” = “Property Spec. Templates.”

Db (Data) Directory ...
Export Directory .
Import Directory .
Setti

File | SampleSets Reports  Property Specifications ~ Test Results  Help

oo e |

Item Lot | Laboratory Project name Project number

Selectall | Copy tofields | Clearfilds | Restore fields |
Contract number ltem Lot Laboratory
[ [ 1 Specifications .

=l TestResuts .. | E""Q"P“|

Selecting the property specification template function.
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B. Under the “Current Template” field, type the title the new template will be named.

-

g5 Property Specification Templates EI@
select template -
[ curent template 30101-2000 BASE GRADING D |
[ Add properties ... ] [ Insert Properties .. ] [ Target Specs ... ] [ Delete selected rows ]
Property Category (1 or 2) Target Ty... Target Value +, - Low Value High Value  Estimated #tests

Save cument template

Creating a new template.

C. Select “Add Properties.” Highlight the properties to be included in the template and click
IIOK.”

r

a5 Select a Property v e | Bl e
e —

Property
600Um
425um
300pm
180Um
150Um
75pm

LL

Pl

SE

SE/P

% FRAC
% COMP

Description
——600 Pm sieve
425 pm sieve
--——300 pm sieve
180 Pm sieve
150 Pm sieve
75 um sieve

——plastic index

——sand equivalent

-—sand equivalent/p75 index
-———percent fracture

% compaction of soils or aggr...

[

Cancel

Selecting a property.

D. To rearrange the order of the properties within the new template, drag and drop the

property in the desired location.
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E. When all properties and locations have been set in the template, select “Save Current

Template” and then “Close.”

o5 Property Specification Templates

= |5 5

select template ‘

current template ‘301 01-2000 BASE. GRADING D

Add property ... | Properties... | Target specs ... ‘

Delete template

Delete selected rows |

Property ‘ Category (1 or 2) ‘ Target Type ‘ Target Value |+.- | Low Value | High Value | Estimated # tests

#4 1
#200 1
LL 1
3/8" 1
% COMP 1

| Save current template 1 |

Steps to save and close the property specification template.

F. The template will now be available to select under the specifications window, when

creating a new sample set.

G. This process can also be used to edit existing templates by selecting a template on the

“Property Spec. Templates” page instead of creating a new one.

Note: Templates that are created by the user are only stored on the user’s computer and will

not transfer to another user.

3.6. Inputting Test Results
A. Highlight the sample set that the user has test results for.

@' Quality Level - Pay Factor Analysis

= | B |-

File Sample Sets Reports Property specifications Test Results Help

Sample Set Selection

Imported Contract number Item Lot |Laboratory Project name
r DIFH70-99-D-0001 40101-1000 1 Central Lab
4 I DTFH70-99-D-0001 40101-1000 1

Identify new or existing sample set(s)

BSTER FRLLS LOOKOUT ROAD MT FRA CGLAC 10(&4)
Contractor Lab ASTER FALLS LOOKOUT ROARD MT PRA GLAC 10(64)

Project number

Select all | Copy to fields | Clear fields | Restore fields
Contract number Item Lot Laboratory
’7 | Specifications .. |
| ﬂ Test Results | Exit QLPAY

Highlighted sample set.
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B. The test results can be accessed from two locations on the home screen. The user can

either select the “Test Results” button at the lower right of the window or use the “Test

Results” menu drop down.

= B i

8! Quality Level - Pay Factor Analysis
File Sample Sets Reports Property specifications |Test Results | Help

Sample Set Selection

Imported Contract number Item Lot |Laboratory Project name Project number
- DTFH70-92-D-0001 40101-1000 1 Central Lab BLSTER FALLS LOOKOUT ROARD MT FRAE GLAC 10(&4)
» ™ DTFH70-99-D-0001 40101-1000 1 Contractor Lab ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(64)

Identify new or existing sample set(s)

Select all | Copy to fields | Clear fields Restore fields
Contract number Item Lot Laboratory
| Specifications ... ‘

| ﬂ | Test Results | e

Options to access the test results screen.

C. Begin entering the test result data, starting with Sample #1. Make sure to include

consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc. and do

not skip lines.
Note: Three test results are needed before a statistical analysis can be computed.

a. When entering test results, review the testing requirements for the appropriate

number of decimal places to record.

@5 Sample Test Results == i:h
Form Test Results Reports
Contract Number Item Lot Laboratory
[DTFH70-93-D-0001 |40101-1000 1 |Contractor Lab
Test Results
Ll Exclude Sample AC-m VMA % DEN VOIDS VFA Rice-5G
™ 1 562 18.1 50.5 71 60.8 2.467
\ ™ 2 4.89 17.2 945 7.8 547 2,495
7 ™ 3
NNEd
‘ | 21y
Clear Checks | Delete selected rows | Save | Save and Close | Quit
)

View of consecutive test results being entered.
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b. Select the “Exclude” box, if there are test results for a sample number that the user
does not want to include in the analysis.

Note: When entering a verifying lab’s test results, make certain to enter the appropriate
sample number which correlates to the contractor’s sample, i.e. 3 and 3. This will allow QL-
PAY to compare corresponding sample splits throughout the analysis process.

4. Reports
QL-PAY has the option to generate a combination of reports comparing the test results that have
been entered for the project sample sets. The report selection can be accessed from two places
within the program. From the home screen of QL-PAY, the reports can be obtained through the
drop down menu under “Reports.”

o) Quality Level - Pay Factor Analysis

File Sample Sets Reports] Property specifications Test Results Help
Short analysis ...

Pay factor ...

Control charts ..

Sample Set Select .
Imported Long analysis ... ry Frcject name Frcject number
4 I Report on Single or Paired Sample Sets ... ab ASTFR FALLS LOOROUT ROAD MT PRA GLAC 10(64)

-

r Lab ASTER FALLS LOOKOUT RORD MT FRA GLAC 10(&4)

List Selected Sample Sets
List All Sample Sets
Grand Summary ...

Random Sampling ...

Identify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields |
Contract number Item Lot Laboratory
I_ I Specifications ...
I LI Test Results .. | ExtalEAY

Selecting the reports menu from the home screen.
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If the user is in the test results screen, the reports can be obtained by selecting the “Reports” drop

down menu.

Clear Checks | Delete selected rows | Save |

Save and Close

T ———
o) Sample Test Results -
Form Test Results |Reports|
Reports (general) ...
Caontract Number . Laboratory
Long analysis ...
DTFH70-99-D-0001 Short analysis ... |Contractor Lab
Pay factor ...
llestiesuls Control charts ... -
Exclude | S& - - ~JDEN  |VOIDS  |VFA | Rice-SG
f r 1 562 181 805 71 60.8 2467
| r 2 4.89 17.2 945 78 547 2,485
H r 3 4.98 176 91.1 77 56.3 2485
L r 4 537 142 936 33 746 2492

Selecting the reports menu from the test results screen.

Once the reports function has been chosen, the following is the main screen that will be used to

generate an array of reports covering the sample set data that has been selected.

sl Reports on single or paired samplesets

 =lEe

—Pick reports

™ Calculate pay factor
™ Histograms

[ Null Hypothesis

[~ Skewness and kurtosis
™ Control charts

[ Sampleset differences

[ List test results Clear selections |

r—for Null hypothesis and control charts

Primary Lab: ICuntractor Lab

Alternate Lab: ICEHU8| Lab

o« All

" Range I to

|
I
| —Range of sample numbers

Report selections.
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4.1. List Test Results
By selecting “list test results” in a report, QL-PAY will format all of the test results entered
within the sample set into a legible list.

Pick reports

I¥ List test results Clear selections

[ Calculate pay factor

[ Histograms

[~ MNull Hypothesis

[ Skewness and kurtosis
[ Control charts

[ Sampleset differences

Selection of list test results report.

This report allows the user to review the entered data for accuracy and any discrepancies. See
below for a sample printout of the listed test results report.

SEAMPLE SET LISTING
Project MName: ASTER FALLS LOOKOUT ROAD Item Mumber: 40101-1000
Project Number: MT PRA GLAC 10(&4) Lot Number: 1
Project ID: DTFHT083D000L1 Lab: Contractor Lab
#+* RCCEPTANCE PARAMETERS *+

Quality Characteristic:

AC-m VMA % DEN VDoIDS VFA Rice-5C " 3/4n 1f2»
Target
Type: +/-dev min min info info info info info info
Target
Value: 4.9 13.0 91.0
Allowable
Deviation: 0.40
Eet. No.
Testa: ] 9 9 a ] 9 a a ]
Category: 1 1 1 1 1 1 z z 2
Actual No.
Samples: 9 9 9 a 9 9 a a 9

** TEST RESULTS **

Sample
Humber AC-m VMA % DEN voIDsS VFA Rice-5C i 3/4 /2"
1 5.42 18.1 90.5 7.1 E0.8 2.487 100 100 85.2
2 4.89 17.2 94.0 7.8 54.7 2.485 100 100 82.1
3 4.73 15.6 92.3 3.9 BE.4 2.483 100 100 85.6
4 5.21 15.5 94.1 1.6 70.0 Z.492 100 100 80.1
5 4.92 14.7 51.2 5.8 59.4 2.473 100 100 83.2
& 5.11 15.89 92.3 7.0 £2.3 2.478 100 100 24.1
7 4.98 17.3 91.7 6.4 68.7 2.488 100 100 B82.6
8 5.10 14.5 92.6 3.8 SE .4 2.477 100 100 81.7
g 4.93 15.0 93 .4 4.9 69.3 Z.481 100 100 24.3

Listed test results from QL-PAY report.

Note: An asterisk (*) will be displayed adjacent to the sample number for any test result
that has been excluded from the analysis. The user must save the file prior to running the
report for the exclusion not to be considered in the analysis.
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4.2. Calculate Pay Factor
The pay factor report will list the Percent Within Limits (PWL) and pay factor for each property
that is being evaluated in the sample set.

Pick reports

[ List test results Clear selections

Iv Calculate pay factor

[ Histograms

[ Null Hypothesis

[ Skewness and kurtosis
[ Control charts

[ Sampleset differences

Selection of calculate pay factor report.

Throughout the testing, the report will produce a projected final pay factor based on the
current quality level and the estimated number of tests. A final pay factor will be reported
when the number of inputted test results equals the estimated number of tests.

QUALITY LEVEL ANALYSIS & PAY FACTOR COMPUTATIONS
Project Nang: ASTER FRALLE LOOKOUT ROAD Item N'_'_F.I:IE:: 40101-1000
Project Mumber: MT PRA GLAC 10(64) Lot KHumber: 1
Project ID: DTFH7099D0001 Lab: Contractor Lab
puality Levels and Pay Factors
guality Actual
Charac- Targat standard Pay
teristic value M=an Deviation EWL Factor
AC-m 4.90 +,- 0D.40 5.03 D.203 91 1.02
VMR 13.00 min 15.98 1.270 100 1.08
+ DEN 91.00 min 92 .46 1.22 aa 1.00
VOIDS info 5.70 1.469 - -
VFR info 63.11 5.73B - -
Rice-5G info 2.4B2 D.003 - -
1" info 100.00 0.000 - -
I an infao 100.00 o.ooo0 -—- -
172" infao 83.21 1.778 -—- -
afan info -—- - - -—-
#4 info --- --- -—- ---
#8 info --- --- -—- ---
#16 info --- --- -—- ---
#30 info --- --- -—- ---
#50 info --- --- -—- ---
200 info --- --- -—- ---
TESTING COMPLETED
FINAL. PAY FACTOR: 1.00

Quality levels and pay factors QL-PAY report.
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4.3. Histograms

A histogram shows where the data resides and how many results lie between specific values.

Pick reports

List test results Clear selections

Calculate pay factor

Histograms

Skewness and kurtosis

-
=

3

[ Mull Hypothesis
=

[ Control charts
-

Sampleset differences

Selection of histogram report.

These charts allow for easier viewing of data in a graphical manner.

9

Lh

[5+]

HISTOGRAM FOR #8 SAMPLES

Number of Samples

T T

18 22 26 30 34 38

No of Samples 10 Mean 27 480
Quality Level - Std Dev 2.728 Range 24.500 to 31400

Skewness 0.2542 Kurtosis -1.8268

Range

Plotted histogram for #8 sieve in the sample set.
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4.4. Null Hypothesis

The null hypothesis can only be used when two labs are being compared.

-

a5 Reports on single or paired samplesets

-

= [ |-

Pick reports

I List test results
I~ Calculate pay factor

I Histograms

Iv Null Hypothesis

™ Skewness and kurtosis
I Control charts

I~ Sampleset differences

Clear selections ‘

for Null hypothesis and control charts

|Contractor Lab

Primary Lab:
Alternate Lab: |CEHUEI| Lab ﬂ
Range of sample numbers
= All
" Range: li to ’7
oK | Cancel ‘

£

-

Selection for generating the Null Hypothesis report.

When comparing the contractor lab to the central lab, the results should be similar but not

identical. The null hypothesis is computed at a 0.01 significance level.

The null hypothesis generates two analyses: independent and paired. An independent analysis

compares the contractor’s test results that do not have corresponding government results with

the results that have been recorded to date from the central lab. A paired analysis compares

the corresponding contractor and government test results. The t statistic is used as a

comparison of the mean values of the individual properties within the sample sets. The F

statistic is used to analyze the variance of the data. Computed F and t values based on the

inputted data are compared to critical F and t values that have been established using standard

statistical methods.
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Two key questions to ask when reviewing the null hypothesis report are:

1)

2)

Are the Means similar?

a. This is answered using the t statistic.

Are the variances similar?

a. This is answered using the F statistic.

NULL HYPOTHESIS TEST (0.01 SIGNIFICANCE LEVEL)

Critical

t-value
AC-m 3.355
VMA 3.355
% DEN 3.355
VOIDS 3.355
VFA 3.355
Rice-SG 3.355
1" ---
3/4"
1/2" 3.355
3/8" 3.355
#4 3.355
#8 3.355
#16 3.355
#30 3.355
#50 3.355
#200 3.355

Contractor Lab vs. Central Lab

PATRED T-STATISTIC

Computed
t-value

1.120
0.800
0.359
0.000
0.686
0.229
0.000
0.359
0.610
0.512
1.000
2.000
0.147
1.955

Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
(Unable to calculate)

(Unable to calculate)

Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits
Results within acceptable limits

Null hypothesis report from QL-PAY.
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4.5. Skewness and Kurtosis
Skewness and Kurtosis are parameters used to determine if the data is normally distributed.

Pick reports

[ List test results Clear selections

[ Calculate pay factor
[ Histograms
[~ Mull Hypothesis

v Skewness and kurtosis

[ Control charts

[~ Sampleset differences

Selection of Skewness and Kurtosis report.

The following is an example of how a skewness and kurtosis report would appear in QL-PAY.

Skewness and Kurtosis Statistics
Quality
Charac-
teristic Skewness Kurtosis
AC-m 0.6064 0.5768
VMA 0.5720 -1.0671
% DEN 0.1454 -1.2004
VOIDS 0.0006 -1.5912
VFA -0.1593 -1.5898
Rice-SG -0.0021 -0.6570
1"
34"
12" -0.3353 -0.5033
3/8" -0.3703 -1.2872
#4 -0.3393 -1.3181
#8 -1.1107 2.2004
#16 -0.8745 1.7391
#30 0.5002 1.0148
#50 0.1231 -1.2780
#200 0.9807 0.3766

Skewness and kurtosis report from QL-PAY.
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4.6. Control Charts

The set of control charts produced by QL-PAY depicts the data in relation to the specification

limits. If an alternate lab has been selected, both sets of data will be plotted.

— | O] -

@' Reports on single or paired samplesets

Pick reports

Clear selections

I” List test results

™ Calculate pay factor

I Histograms

[ Mull Hypothesis

™ Skewness and kurtosis

¥ Control charts

[ Sampleset differences

for Null hypothesis and control charts

Primary Lab: ‘ContractorLab

Alternate Lab: ‘CEHUE" Lab ﬂ

Range of sample numbers

@ All

to

" Range:

oK ‘ Cancel |

Selection for generating a control chart report.

These charts are beneficial in evaluating the consistency between the two labs and can assist in

evaluating the data if a bias exists. These charts are also valuable to use as production charts

to help in visually assessing the consistency of the specific product or process.

99

98

97

96

95

94

90

No of Samples 10, 5
Quality Level 86. 92

Value

CONTROL CHART FOR % DEN SAMPLES

Item Number: 40101-1000
Lot Number: 1
O Contractor Lab
[ Central Lab

Mimmum 91.000
Range 90.500 to 94.700

Mean 92.690. 93.000
Std Dev 1.549. 1526

Control chart from a QL-PAY report.
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4.7. Sample Set Differences
The sample set differences report shows the actual difference between the contractor and the
central lab value on a sample by sample basis. The report will show differences for only those
samples where a contractor and a central lab value exist. This report can only be used if a
primary and an alternate lab are selected.

IS ~

o5 Reports on single or paired samplesets =aEl X

Pick reports

List test results Clear selections

Calculate pay factor
Histograms
Null Hypothesis

Skewness and kurtosis

[ e i i

Control charts

v Sampleset differences

for Null hypothesis and control charts

Primary Lab: |Comractor Lab

Alternate Lab: |Cemra\ Lab ﬂ

Range of sample numbers

« Al

" Range: to

OK | Cancel |

Z)

L S

Selection showing the sample set differences report.

The +/- shows the numerical representation of the data viewed in the control charts if the two
labs are selected. A sample of the printout for the sample set differences report is shown on
the next page.
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SAMPLE SET DIFFERENCES
** ACCEPTANCE PARAMETERS **

Quality Characteristic:

AC-m VMA % DEN
Target
Type: +/-dev min min
Target
Value: 52 13.0 91.0
Allowable
Dewviation: 0.40
Est. No.
Tests: 10 10 10
Category: 1 1 1
Actual No.
Samples: 10,3 10.3 10,5

** TEST RESULTS **

Sample
Number AC-m DIFF VMA DIFF % DEN
1 562 - 525 +0370 18.1 - 154 +2700 90.5 -
2 489 - 458 +0310 172 - 153 +1.900 945 -
3 498 - 502 -0040 176 - 159 +1.700 91.1 -
4 5.37 - 142 - 93.6 -
5 5.15 - 143 - 938 -
6 518 - 135 - 91.1 -
7 465 - 130 - 923 -
8 455 - 13.1 - 94.7 -
9 463 - 129 - 93.7 -
10 466 - 154 - 91.6 -

909
94.5
919
938
939

DIFF

- 0.400

0.000

- 0.800
-0.200
-0.100

Report showing the sample set differences.
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4.8. Primary and Alternate Lab Selection

QL-PAY allows for the test results from the contractor’s lab to be compared with the results

from an alternate lab. An alternate lab selection is mandatory if the “null hypothesis” or

“sampleset differences” report options are selected.

a5 Reports on single or paired samplesets

=aE X

Pick reports

I List test results

Clear selections |

I™ Calculste pay factor
I Histograms

I Mull Hypothesis

™ Skewness and kurtosis
I Control charts

™ Sampleset differences

for Mull hypothesis and control charts

Primary Lab: |ContractorLab

Alternate Lab: |Centra| Lab

Range of sample numbers

& Al

to

" Range:

OK |

—

Cancel

r

Report specifications for lab comparison.

The primary lab will be affiliated with the sample set selected prior to selecting the reports

function. Most times, the primary lab will be established as the contractor lab and the

alternate lab will be the central lab for comparison purposes.
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4.9. Range of Sample Numbers
When using any of the report functions, the user can choose to use the entire set of test results
in the sample set or select a range of data values to include in the analysis. The report
selection page is automatically set to include all of the test results. If the user wants to
generate a report including a range of test results, the “Range” button must be selected and

the appropriate range entered in the fields.

-

@5’ Reports on single or paired samplesets

= | O] -

-

Pick reports

[ List test results Clear selections

[~ Calculate pay factor
[ Histograms

[ Mull Hypothesis

[~ Skewness and kurtosis
[ Control charts

[~ Sampleset differences

for Null hypothesis and control charts

Primary Lab: |Cor|tractorLab

Alternate Lab: |Centra| Lab ﬂ

Range of sample numbers

Al

+ Range: 12 to 43

0K ‘ Cancel ‘

5. Importing/Exporting

Specifying a range of sample numbers.

When importing or exporting data files from QL-PAY, each file has a specific number sequence
associated with the day it was created. The file name format is glpf+YY+mm-+dd+nnn.xml. For
example, the file below would look like qlpf+12+01+26+001.xml; therefore, it was the first file

created on January 26, 2012.

o gipf120126001 il
A XML Document

= | 17kE

QL-Pay 6.0 User’s Manual



5.1. Import
A. Find the location the imported files are being pulled from by looking in the “Imported Files
Directory.”
(g Imported Files Directory B RIS X
Specify location of imported files
IC:\MyFiIes\QLPAYS\Import\
Browse for path
conc |
o 4J
Imported files directory.
B. Save the file to be imported in the above file directory.
C. Goto “Sample Sets” = “Import” = “Import Sample Sets.” A window will open showing the

files available to be imported.

Sample Sets | Reports

File Property Specifications  Test Results  Help

= | Import 4 || Import sample sets ...
Unmark recent imports Clear Import' directory ...
Export 4 Item Lot Laboratory Project name Project number
Delete Sample sets 40101-1000 |1 Central Lab BSTER FALLS LOOEOQUT ROAD |MT PEA GLAC 10(64)

40101-1000 |1

4 Copy to fields
Clear fields
Restore fields

Identify new or existing sample set(s)

Contractor Lab

| Selectall | [Copytofields | | Clearficlds |

[ Restore fields |

Contract number ltem

Lot Laboratory

ASTER FALLS LOOKOUT ROAD

o

MT PRAR GLAC 10(&4)

Test Results ... l QLPAY

B

Importing a sample set.

D. Select the file(s) to be imported and select “Open.” A screen shot is shown on the

following page.
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==

~» Recent Places qlpf120224001

@)
@
| qipf120306002
# qlpf120426001

—J Libraries
‘. Documents
& Music

= Pictures

x Videos

& Computer
& DENB112074 (C) ~ «

File name: qlpf120426001

a5’ Open
OO\ » Computer » DENB112074 (C) » MyFiles » QLPAYS » Import v|¢,|| Search Import o
Or;anizev New folder SEER _I 2]
Eavorites i Name B Date modified Type
B Desktop qipf120126001 1/26/2012 1:30 PM XML Document

2/24/2012 1
3/6/2012 10:13

Lil}

XML Document
XML Document

XML Document

Select a file to
preview.

b

- limport data files (*.dat*xml 'I

| Open |l Cancel ]

Selecting files to import from the file directory.

E. QL-PAY will analyze the existing and new lot(s) to be imported. This import process can be

time consuming.

a. Existing Lots: A lot that has different test results than the existing lot in the user’s

database. When importing an existing lot, the test results in the file being

imported will overwrite the results already in the QL-PAY database. QL-Pay will not

warn the user prior to overwriting the results.

If the properties of existing lots do not match the lots to be imported, QL-PAY will

notify the user during the import process. A new version of a lot with more

properties than the home lot cannot be imported. The home lot is the lot that

exists in the user’s QL-PAY database at the time of importing. A screen shot of the

user notification in the import window is shown on the following page.
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8 QL-PAY Import Files progress

Reading Inputfiles. This may take awhile ..
Checking Lot "DTFH7099D0001™ "40101-1000™ "1"
Checking Property: "AC-m"
Checking Property: "VMA"
Checking Property: "% DEN"
Checking Property: "VOIDS"
Checking Property: "
Checking Property:
Checking Property:
Checking Property: "3/
Checking Property: "
Checking Property: "
Checking Property: "#4"
Checking Property: "#8"
Checking Property: "
Checking Property: "
Checking Property: "
Checking Property: "
Checking Property: "
Checking Property: "
Checking Property:
he p

Import Property "BBR s" is new

ope B m

eC| I
Import Property "BER m" is new.

2Import Properties have no corresponding Home Properties for this Lot

The Import version of this Lot has Properties notin the Home version. This Lot cannot be imported.Continue with next Lot. or Cancel Import session?

Continue with next Lot

"] Do this for all Lats

Cancel Import Session

User notification of import lot with properties not in home lot.

In this case, the user will need to cancel the import session and either add the
properties boxed in red to the home lot, or delete the entire home lot and then

import the new version of the lot again.

The user will also be notified when property specifications do not match between
the home lot and the new version of the lot to be imported. QL PAY will use home
values for the conflicting property specifications if the lot is imported. See the

screen shot on the following page.
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8- QL-PAY Import Files progress é@g

Reading Input files. This may take awhile .
Checking Lot "DTFH7099D0001": "40101-1000" "1"
Checking Property: "AC-m"
Checking Property: "VMA"
Checking Property: "% DEN"
Checking Property: "VOIDS"
Checking Property: "VFA"
Checking Property: "Rice-SG"
Checking Property: "1™
Checking Property: "3/4™
Checking Property. "1/2"™
Checking Property: "3/8"
Checking Property: "
Checking Property: "
Checking Property: "#16"
Checking Property: "#30"
Checking Property: "#50"
Checking Propery: "#200"
Checking Property: "DSRorg"
Attribute "Target Type" Conflict Import: "info only”, Home: "min"
Attribute "Low Value" Conflict Import "™, Home: "1.00"
Checking Property: "DSRres"
Attribute "Target Type" Conflict Import: "info only”. Home: "min"
Attribute "Low Value" Conflict Import "™, Home: "2 20"
Checking Propery: "DSRpav"
Attribute "Target Type" Conflict Import "info only". Home: "min"
Attribute "Low Value" Conflict Import ", Home: "3.05"

If you proceed. Home values for conflicting Property values will be used.Import this Lot. Skip this lot. or Cancel Import session?

[ mportthis Lot | [ skpthisiot |

Do this for all conflicts of properties
= —}~}»— )

User notification of import version with property specification conflicts.
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b. New Lots: A lot that does not already exist in the user’s database. QL-PAY will
prompt the user to Import or Skip each new lot in the file. If all new lots need to be
imported, check the “Import All New Lots” (box 1 below). If the user does not want
to import a specific lot, select “Skip this Lot” (box 3 below).

= auravimonris o A =

Import Lotis new

Reading Inputfiles. This may take awhile ...
Checking Lot "difh70-10-c-000018" 30410 L-02":"1"

f [ import this Lot Ie | skptisiot | €)

{41 import All New Lots | K

Ifyou proceed, a new Import Lot will be added to the database.Import this Lot, Skip this lot, or Cancel Import session?

Importing lot selection window.

F. The sample sets will have been brought into the QL-PAY viewing window and will be seen
with a check-mark in the imported column.

Recently imported sample sets showing the imported check-marks.

Sample Set Selection
Imported Contract number Item Lot
4 [¥ DTFH6E-10-C-00018 40201-4700 1
[v DTFHe8-10-C-00018 40201-4700 1
™ DTFH70-9%-D-0001 40101-1000 1
™ DTFH70-9%-D-0001 40101-1000 1

Laboratory
Central Lab

Contracter Lab Mammcth

Central Lab

Mamme th

Project name

Scenic Leop

Scenic Lecp

Project number
Ch PFH 138-1(1)
CA PFH 138-1(1)

LSTER FALLS LOCKOUT ROAD MT FRE GLAC 10(e4)
Contractor Lab ASTER FALLS LOOEKOUT ROAD MT FRA GLAC 10(e4)

When the user ends the current session in the program, the imported files will no longer be
check-marked. To remove the check-marks prior to ending the session, go to “Sample Sets”

- “Unmark recent imports.”

-

o' Quality Level - Pay Factor Analysis

File

Sample Sets | Reports Property Specifications  Test Results H

Import

»

Sam,

Unmark recent imports

Export
Delete Sample sets

Copy to fields
Clear fields

tem

5101—1000
610171000
blO?M
-1OTM

Restore fields

CMED18 (27)
CMARD18 (27)

30107
30107

Laboratory

Central La
Contractor
Central La
Contractor
Central La

Contractor

Selection for unmarking recent imports.
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5.2. Export
Sample sets can be exported from QL-PAY in three separate ways: by the selected project, all
projects, or selected sample sets.
a. Selected Project: This will export all sample sets associated with the project that is
currently highlighted.
b. All Projects: This option will export all projects in the QL-PAY database.
c. Selected Sample Sets: This will only export the individual sample set(s) the user
has selected.
A. Select the appropriate exporting function needed by going to “Sample Sets” = “Export” =

“ ” B .
Export .” A screen shot of the export menu is shown on the following page.
5! Quality Level - Pay Factor Analysis EI@

File | SampleSets | Reports  Property Specifications  Test Results  Help
Import 3

Sampl X
Unmark recent imports
Export 4 I Export all projects Project name Project number
D ample sl Eport selected project S ASTER FALLS LOOKOUT BORD |MT DRA GLAC 10(64)

Export selected sample sets
» Copy to fields lab |ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(84)
Clear Export directory ...

Clear fields
Restore fields

Identify new or existing sample setis)

Selectall | [Copylofields | | Clearfields | [ Restore fields |
Contract number Item Lot Laboratory
pecifications ...
- Exit
M [ TestResuts.. | | QLPAY

Exporting sample set functions.

B. The data set(s) will be saved in a single file and sent to the export directory. This file can
now be stored on the computer or sent electronically to be used by others.
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-— — o B
|« QLPAY » export v |44 [ Search export ,0‘

Organize ~ Include in library ~ Share with ~

. &~ M
- Favorites - sl

B Desktop = qlpfl160112001
I3 Downloads qlpf160112002
«» Recent Places qlpf160112003

| Libraries
L, Documents
4. Music

3 items

Exported file directory.

Note: Even if multiple sample sets are exported at one time, there will only be one file

created. Files will accumulate in the export directory until removed by the user.
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6. Random Sampling
The random sampling function of QL-PAY is used to generate random numbers by quantity and
stationing for use on the project. The contract requires certain items to be sampled at a specific
frequency, thus calling for random sample numbers to be generated. QL-PAY is set up with
stratified random sampling. This results in the random numbers being distributed throughout the
entire sample section rather than constrained to a small portion of the sample area.

6.1. Generating Random Number Reports
6.1.1. By Quantity
A. Select the “Sample Set” the user wants to generate a “Random Number Report” for.
B. Open the Random Sampling function by selecting “Reports” and then “Random

Sampling.”
85 Quality Level - Pay Factor Analysis =HE X
File Sample Sets | Reports | Property specifications Test Results Help
Short analysis ...
Pay factor ...

Control charts ...

Sample Set Select B
Long analysis ...

Imported ry Project name Project number
» r Report on Single or Paired Sample Sets ... br Lab ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(54)
r Lab  ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(64)

List Selected Sample Sets
List All Sample Sets

: Grand Summary ...
Identify new or ¢

Random Sampling ... |

Selectall T cepywmems Srearews | Restore fields
Contract number Item Lot Laboratory
‘ | Specifications .. |
|Centra| Lab j |

Test Results .. | EaOLEAY

Process to open the random sampling function.

C. Select the Interval Type as “By Quantity.”

D. Enter the appropriate data from the contract documents into the open fields. For
this example, the contract calls for 18,000 tons of 401 Asphalt Concrete Pavement,
Gyratory mix with a sampling frequency of 1 per 700 tons, thus 26 random numbers
would be needed. The random sampling window is shown on the following page.
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i Randem Sampling E@

Contract number |DTFH 70-39-D-0001

Project name |ASTEF~! FALLS LOOKOUT ROAD

Item number [40101-1000

Interval type

Item units | Tons
ltem quantity |13000

Sample interval |700

(" By roadway station (kilometes+meters)
(" By roadway station (hundred feet+feet)

o ) Lane
Beginning station \nfidth p
Ending station Lift position ]
o
Sample interval

Generate | Cancel |

View of random sampling data entry.

E. Select “Generate.” A PDF report will appear with the generated random numbers.
An example report is shown below.

Project Name: ASTER FALLS LOOKOUT ROAD Item Number: 40101-1000
Project Number: DTFH7099D0001 Item Units: Tons
Sample Interval: 700 Ttem Quantity: 18000

Copies of this information SHALL NOT be given to the contractor. The random sampling time and location for any sample
should not be given to the contractor until just prior to the time when he is to obtain the sample. All samples should be
obtained in the presence of the engineer or other FHWA personnel.

Sample Randomized Sample Randomized Sample Randomized
Number Quantity Number Quantity Number Quantity
1 65
2 991
3 1959
4 2711
5 3244
6 4162
7 4271
8 5084
9 6081
10 6848
11 7415
12 8239

Generated random number report.

Note: QL-Pay may generate reports not totaling the number of tests needed per the
specifications. If this happens, adjustments may need to be made to the sample
interval to generate the appropriate number of samples.
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F. The report can be saved by using the “save as” function in the generated PDF file.

% RS160210001pdf - Adobe Acrobat Pro = ==
[E edit View Window Help *
3 Open... Cle0 oz R R T Customize ~ | K

Open From Acrobat.com...
B Create N ] | Tools Fill & Sign Comment

Save Ctrl+5 -
[ |

Save As Other... »

R S — ASTER FALLS LOOKOUT ROAD Item Number: 40101-1000

- B : DTFH7099D0001 Item Units: Tons

(=] Send File... 1l: 700 Item Quantity: 18000

Reyert

Close Ctrl+W

Properties.. cel-0 mation SHALL NOT be given to the contractor. The random sampling time and location for any sample

2 amr I to the contractor until just prior to the time when he is to obtain the sample. All samples should be
(S)EmE P sence of the engineer or other FHWA personnel.

1 E..\2015 pleasant val...d Test Results.pef

2 C:..\Russian River_PLA...5% MC comments.pdf

3 C:..\Russian River_PLA..5% MC comments.pdf andomized Sample Randomized Sample Randomized

4 .. \MT BEAVERHEAD 273... Road 70% SCRs.pdf Duantity Number Quantity Number Quantity 3
65

5 .. AMT_Beaverhead_273...zns_01-19-2016 pdf

5 . \MT_Beaverhead_273...ans p 901

Exit Ctrl+Q 1959

-I S 2711
5 3244
Menu functions in Adobe Acrobat to save the random number report.
6.1.2. By Roadway Station
A. Select the “Sample Set” the user wants to generate a “Random Number Report” for.

B. Open the Random Sampling function by selecting “Reports” and then “Random
Sampling.”

8- Quality Level - Pay Factor Analysis E@éj

File Sample Sets | Reports | Property specifications Test Results Help

Short analysis ...
Pay factor ...
e+ o o Control charts ...
Sample Set Select B
Imported Long analysis ... ry Project name Froject number
» I Report on Single or Paired Sample Sets ... br Lab ASTER FALLS LOOROUT ROAD MT ERA GLAC 10(64)
r List Selected Sample Sets Lab LSTER FALLS LOOKOUT ROAD MT PRAE GLEC 10(&4)
List All Sample Sets
: Grand Summary ...
Identify newor e
| Random Sampling ...
Selectall T oopy wwems | Crearens | Restore fields
Contract number Item Lot Laboratory
‘ ‘ Specifications ‘
‘Cenlral Lab j ‘ Exit QL PAY

Test Results ... |

Process to open the random sampling function.

C. Select the Interval Type as “By Roadway Station” using the appropriate project units.
D. Enter the appropriate data from the contract documents. For this example, the
contract calls for 18,000 tons of 401 Asphalt Concrete Pavement, Gyratory mix with a
sampling frequency of 1 per 700 tons, thus 26 random numbers will be needed.
a. Generally, projects will be paved in two lanes and two lifts. To ensure that
samples are taken from each lane and lift, there will be four reports
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generated with an equally distributed combination of bottom/top and

left/right.

The random sample data entry window for roadway stationing is shown on the next

page.

o5 Random Sampling

Caontract number |DTFHT"DL5'5LD—DDD1

Project name |ASTER FALLS LOOKOUT ROAD

Item number |40101-1000

Interval type

" By quantity

Item units
ltem gquantity
Sample interval

(" By roadway station (kilometes+meters)

(* By roadway station (hundred fest+fest] :
Beginning station W
Ending station IW
Sample interval l'ISSDi

Generate | Cancel |

=R
Vidth [11 e
gt
! & Left
Lift position [Bottom " Right
" Full width
Y

Random sampling data entry for roadway station.

Note: When entering the data in the fields, make sure to specify which lane
the random numbers are generated for.

E. Select “Generate.” A PDF report will appear with the generated random numbers.

Project Name: ASTER FALLS LOOKOUT ROAD
Project Number: DTFH7099D0001

Sample Interval:
Beginning Station: 1415+65
Ending Station: 1525+43

1830

Item Number: 40101-1000
Ttem Units: feet

Lane: Left

Width: 11

Lift Position: Bottom

Copies of this information SHALL NOT be given to the contractor. The random sampling time and location for any sample
should not be given to the contractor until just prior to the time when he is to obtain the sample. All samples should be
obtained in the presence of the engineer or other FHWA personnel.

Sample
Number

kW

Roadway

Station
1421+63
1450+82
1469+00
1471+53
1490+29

Offset
Left

Sample
Number

SOy -] )

Roadway
Station

Offset
Left

Offset
Left

Sample
Number

Roadway
Station

Generated random number report.
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Note: QL-Pay may generate reports not totaling the number of tests needed per the
specifications. If this happens, adjustments may need to be made to the sample
interval to generate the appropriate number of samples.

F. The report can be saved by using the “save as” function in the generated PDF file.

5 FSIEATI000 pal - Adobe Acrobat Pro = IR =]
B2 est View Wendow Help *®
3 Qpen. e leop HBE BT customize ~ | [of]
Opeg From Acrobit.com... —
& e o = B Tools | Fill &Sign | Comment
Save CirleS
L |
Save As Other... B
Save Jo Acrobat.com...
() Send File...
Chose oW [ASTER FALLS LOOKOUT ROAD Item Number: 40101-1000
+ DTFH7033D0001 Item Units: feet
i P 1. 1830 Lane: Left
& print... arl-P lion: 1415+65 Width: 11
1 Ci\Temp). \WFLCelipheneStamp.paf : 1525+43 Lift Position: Bottom
L EA2005 plessant val_d Test Retuhs pal
3 €. \Russian River_PLA_5% MC comments pdf
# CoctRussian River PLALS% ME comments.pdf mation SHALL MOT be given to the contractor. The random sampling time and lecation for any sample
5 & \MT BEAVERHEAD 273... Rosd 70% SCRe.pof n to the contractor until just prior to the time when he Is to obtain the sample. All samples should be
Bt g FSence of the engineer or other FHWA personnel.

Sample Roadway  Offset Sample Roadway Offaet Sample Roadway offaet
Humber Station Left Number Station Left Number Station Left
1421+63 7

1450+82

1469+00

1471453

1450+29

1523+75 1

Menu functions in Adobe Acrobat to save the random number report.

T
S =l D
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7. Examples

This section will take the user through five different examples:

7.1.
7.2.

7.3.

7.4.
7.5.

Section 301 Aggregate Courses EXample.........uuveiieiii it e e e 52
Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method — Control Strip
1LY o1 [T 70
Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method — Full Production
oY1 0] o [ UPURE 84
Section 552 Structural Concrete EXample .........uuiiiieeii et eeerree e e e e 104
EXPOrting Data EXAmMPIE.....cccueiieiiiiiie ettt e e e e e e e e e e e e e e earae e e e eanes 117

The contract pages used for the QL-PAY setup examples are not specific to any project and should

only be used for the following examples.
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7.1. Section 301
Aggregate Courses
Example
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7.1. Section 301 Aggregate Courses Example

This example will go through the process of setting up the sample set for 301 Aggregate Base
Grading D.

TASK ORDER AWARD Contract No. DTFH70-99-D-0001

River Contractors, Inc.
Solicitation No. DTFH70-08-R-00021 P.O. Box 223
West Glacier, MT 59936

MT PRA GLAC 10(64)
ASTER FALLS LOOKOUT ROAD AWARD DATE: March 10, 2015

Pay Item No. Item Quantity Unit Unit Price Amount
30101-2000 | Aggregate Base Grading D 10,000 TON $30.00 $300,000.00

Example Section 301. — UNTREATED AGGREGATE COURSES

Material
301.02 Conform to the following Subsections:
Subbase, base, and surface course aggregate 703.05
Water 725.01(c)

301.08 Acceptance. See Example Table 301-1 for sampling, testing, and acceptance requirements; including
the category for quality characteristics.

[Aggregate gradation and surface course plasticity index will be evaluated under Subsection 106.05.] Other
aggregate quality properties will be evaluated under Subsections 106.02 and 106.04.

(a) Aggregate gradation. The upper and lower specification limits are equal to the calculated mean of all
test results plus or minus the allowable deviations shown in Example Table 703-2 and Example Table 703-
3, except as follows:

(1) If the calculated mean value for a tested sieve exceeds the maximum gradation value shown in
Example Table 703-2 or 703-3, the upper specification is equal to the maximum gradation value plus
the allowable deviation, and the lower specification is equal to the maximum gradation value minus
the allowable deviation.

(2) If the calculated mean value for a tested sieve is less than the minimum gradation value shown in
Example Table 703-2 or 703-3, the upper specification is equal to the minimum gradation value plus
the allowable deviation and the lower specification is equal to the minimum gradation value minus
the allowable deviation.
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Example Table 301-1
Sampling, Testing, and Acceptance Requirements

Material or Type of . . . .
Product Acceptance Characteristic Category ;’est _l;{let?ods FS ampling SPomtI .Of SSp“tI Re_lngrtmg Remarks
(Subsection) (Subsection) pecifications requency ampling ample ime
Gradation
3/8 Inch I
(9.5 mm)
Base course Statistical No. 4 I AASHTO 1 per 1000 tons From windrow
grading C, D, & (106.05) (4.75 mm) To7&T1l (900 metric or roadbed after Yes 4 hours
E No. 200 I tons) processing
(75 pm)
Other specified I
sieves
AASHTO 1 per 1000 tons From windrow
Liquid limit - R58&T 89, (900 metric or roadbed after Yes 4 hours
Method A tons) processing
Moisture-density AASHTOT 180, | *Pef typef& Stoc('j‘p"? or . }
(max density) . method D® source 0 production
Subbase & base Mfastur;(: and material output
course Grading Coﬁ?;m;,rce AASHTO T 310 | 1 per500tons
ABCD&E (106.04) Density - or other approved (8150 metric In-place gfter No End of shift
compaction
procedures tons)
Moisture content « « “ « «
(in-place) .

(a) General. Furnish hard, durable particles or fragments of crushed stone, crushed slag, or crushed gravel

conforming the following:

Example Section 703. — AGGREGATE

703.05 Subbase, Base, and Surface Course Aggregate.

(1) Los Angeles abrasion, AASHTO T 96

(2) Soundness of aggregate using sodium sulfate,
AASHTO T 104 (5 cycles)

(3) Durability index (coarse), AASHTO T 210
(4) Durability index (fine), AASHTO T 210

(5) Fractured faces, ASTM D5821

50 percent max.

12 percent loss max.

35 min.

35 min.

50 percent min.

(6) Without organic matter and lumps or balls of clay

(b) Subbase or base aggregate. In addition to Subsection 703.05(a), conform to the following:

(1) Gradation
(2) Liquid limit, AASHTO T 89

Example Table 703-2

25 max.
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Example Table 703-2
Target Value Ranges for Subbase and Base Gradation

Percent by Mass Passing Designated Sieve (AASHTO T 27 and T 11)

Sieve Size Grading Designation
A (Subbase) B (Subbase) C (Base) D (Base) E (Base)
2 Y% inch (63 mm) 100
2 inch (50 mm) 97 -100 100 100
1% inch (37.5 mm) 97 - 100
1 inch (25 mm) 65 -79 (6) 80 — 100 (6) 100
¥ inch (19 mm) 64— 94 (6) 86 — 100 (6) 100
% inch (12.5 mm) 45 -59 (7)
3/8 inch (9.5mm) 40-69 (6) 51-82(6) 62 —90 (6)
No. 4 (4.75 mm) 28-42(6) 40-60 (8) 31-54(6) 36 —64 (6) 3674 (6)
No. 40 (425 pm) 9-17(4) 12 -26 (4) 12 -26 (4)
No. 200 (75 pm) 4.0-8.0(3) 40-12.0(4) 40-7.0(3 4.0-7.0(3) 40-7.0(3
() The value in the parentheses is the allowable deviation () from the target values.
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File  SampleSets Reports  Property Specifications  Test Results  Help

Sample Set Selection

Imported | Contzact number Item Lot | Labozatozy Project name Project numbez

I — —_—
Selectall | Copytoficlds | Clearficlds | Restorcficlds |
Contract number ltem Lot  Laboratory
I I 1 Specifications
. | TestResuls .. | E"i‘q"PAY|

Initial view when opening QL-PAY.

A. Enter data in the “Identify New or Existing Sample Set” fields

a. Contract Number: This can be found on the front cover of the contract. For this example
it is DTFH70-99-D-0001.

b. Item: Place the Item Number in this field. This example will begin with 301 Aggregate
Base Grading D (30101-2000).

c. Lot: Generally speaking, there is only one lot for each item; therefore, the sample sets
will always begin with Lot “1.”

d. Lab: Determine the lab the user will be using for the test results. Typically, there will be a
“Central Lab” and “Contractor Lab” sample set for each item.

—ldentify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 30101-2000 | 1 |Contractor Lab
IContracmr Lab ﬂ

View after entering data into the sample set box.
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B. Specifications
a. Click on “Specifications.”

File SampleSets Reports |Property Specifications| TestResults  Help

Sample Set Selection

Imported | Contract number Item |Lot | Laboratory Project name Project m

[ Identify new or g sample setf:
Selectall | Copy tofids | Clear ficlds | Restore fields |
Contract number Item Lot  Laboratory
|DTFH70-39-D-0001 [30101-2000 [ [contractor Lab
T a— | ]

Selecting property specifications.

b. Enter the Project Name and Number from the contract cover page into the
corresponding fields.

 Project Specifications

Contract Number |DTFH70-99-D-0001

Project Name  [ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64)

Project Name and Number under the specifications window.

c. Select the appropriate template from the drop down menu under “Property
Specifications.” For this example, choose FP-14, 301- Base, Grading D. By selecting this
template, the majority of the specification has already been entered into the program
and only minor changes will need to be completed.

QL-Pay 6.0 User’s Manual “



ol Lot Specifications EI@
Options
Project Specifications
Contract Number |DTFH70-33-D-0001
Project Name |ASTER FALLS LOOKOUT ROAD
Project Mumber [MT PRAGLAC 10{84)
Item and Lot Specifications
ltem  [30101-2000 Lot |1
Property Specifications
Select template > [FP-14, 301- Base. Grading D ~|
Add property | Properties . | Target specs | Delete selected rows |

Froperty | Category (10r 2) | Target Type | Target Value | +,- | Low Value | High Value | Estimated Htests |

1" 2 infa anly

/4" 2 mean 6.0 86.0 100.0

172" 2 info only

8" 1 mean 60 51.0 82.0

#4 1 mean 6.0 36.0 640

#40 2 mean 40 120 260

H200 1 mean 30 40 70

SE 1 info only

SE/P 1 info only

Save | Save & Close | Quit |
A

View after entering project name and number and selecting the template.

C. Adjusting Property Specifications to Match Contract

a. After opening the specifications dialog box and selecting a template, the Sampling,

Testing, and Acceptance Requirements will be needed to finish inputting the correct

data.

b. To adjust the properties, highlight the property in the lower table to adjust and click on

the “Target Specs” button.

Property Specifications
Select template -> |FP-14, 301- Base, Grading D ~|
Add property | Properties ... | o Target specs | Delete selected rows |
y

| Property ‘ Category (1 or 2) | Target Type Marget Value | +, - | Low Value | High Value | Estimated Htests |
1" 2 info only

12 | |60 860 1000 | |
172" 2 info only

g 1 mean 6.0 51.0 820

=23 1 mean 6.0 360 640

#40 2 mean 40 120 260

H200 1 mean 30 40 70

SE 1 info onty

SE/P 1 info onty

Highlight the property and select Target Specs.
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This will bring up a new window to enter the testing parameters for the particular
property. Determine the testing parameters for each property and select the
appropriate target specifications, i.e. min, max, etc.

In this example, highlight the “3/4 inch” property in the lower table and select “Target
Specs.” Each field that is not grayed out will need to be filled in with data from either
the sampling and testing specification, material specification or the mix design.

o Target specifications = | O] |-

3/4"
Criticality Level (10r2) |2

Target Specifications

P . -
1- dev Target value +/- allowable deviation Target Valus
[ " min Minimum
Allowable Deviation 6.0
" max Mancimurm
LowVal 86.0
* mean Mean as Target Value within range owvale
 info Property is Informational Only High Value 100.0

Estimated number of tests

o

View of the Target Specifications window.

i.  The criticality level is found in Example Table 301-1 under category. The %"
sieve is a category 2.

ii.  The target specification for the %” sieve is the mean. This is found in the
Acceptance Subsection of 301 Untreated Aggregate Courses. The allowable
deviation and the low/high value can be found under Example Table 703-2
Target Value Ranges for Subbase and Base Gradation. The values have already
been entered in to the fields as part of the template but the user should verify
that the values correlate with the specifications in the contract.

c. The estimated number of tests needs to be the actual number of tests that will be taken
throughout the project. This number can be changed at a later date if the number of
tests increases or decreases, but the final number of tests taken should be reflected
under each property at the completion of the item. To determine the number of tests,
divide the contract quantity for the item by the sampling frequency and use that value
for all of the estimated number of tests. For this example, the contract requires 10,000
tons and the sampling frequency is 1 per 1000 tons (from Example Table 301-1);
therefore, the estimated number will be 10 tests for this project.

QL-Pay 6.0 User’s Manual



-

o' Target specifications == X

34"
Criticality Level (1or2) |2

Target Specifications
- - ot
i- dev Target value +/- allowable deviation Target Value l—
Il " min Minimum
Allowable Deviation 6.0
" max Maximum
Low Val 86.0
* mean Mean as Target Value within range owyalue
" info Property is Informational Only High Value 100.0

Estimated number of tests |10
OK Cancel

%" sieve entered target specs.

d. After the target specifications are entered, click “OK” and proceed to adjusting the

remainder of the properties.

e. Due to using the template, there are additional properties in the property specifications

than are called for in the sampling and testing requirements. The additional properties

can be removed in two ways, either by selecting the row to delete and select the button

that states “Delete selected rows” or the user can press the “delete” key on the
keyboard.

Property Specifications

Select template -> |FP-M. 301- Base, Grading D

Add property | Properties .. | Target specs ‘ Delete selected rows |

Property | Category {1 or 2} ‘ Target Type | Target Valus | +, - | Low Value | High Value | Estimated # tests |
1" 2 info only 0

4" 2 mean 60 860 100.0 10

172" 2 info only i}

3/8" 1 mean 6.0 510 820 0

#4 1 mean 60 360 640 10

740 2 mean 40 120 26.0 i}

H200 1 mean 3.0 40 7.0 10

T T 7Y N N S S R
SE/P 1 info only

Deleting the selected property specification.

For this example remove the SE and SE/P property specifications.

f.  When finished entering all of the properties, click “Save and Close.” This is shown on the

following page.
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o' Lot Specifications

[E=1 Em =)

Options
Project Specifications
Caontract Number |DTFHTD—55-—D-DDD1
Project Name |ASTEFl FALLS LOOKOUT ROAD
Project Number |MT PRA GLAC 10(64)
Item and Lot Specifications
Item |30101-2000 Lot |1
Property Specifications
Select template-> |FP-14, 301- Base, Grading D |
T ‘ pa— | i Deletesel |

Property | Category (1or?) | Target Type | Target Valus [ +.- | Low Value [ High Value | Estimated #tests |

1" 2 info only 10

/4" 2 mean 6.0 86.0 100.0 10

12" 2 info only 10

38" 1 mean 60 510 820 10

HA 1 mean 6.0 360 64.0 10

H40 2 mean 40 120 26.0 10

H200 1 mean 0 40 70 10

Save | | Save & Close I Quit |
A

View of completed target specifications prior to selecting Save & Close.

Note: If the user presses “Quit,” none of the changes made to the specifications will be

saved and it will resort back to the data that was entered prior to opening the

specification set.

D. Creating a Secondary Lab Sample Set in the same Lot

a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in

the “Identify New or Existing Sample Set(s)” box or in the Sample Sets drop down menu.

This is shown on the following page.
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File | Sample Sets | Reports Property specifications Test Results Help

Import
Export

Sam Delete samplesets

Copy to fields

3

>

r |Item

‘ Lot |Laboratory

Project name

Project number

Clear fields

Restore fields

| 1 30101-2000 1

Contractor Lab ASTER FALLS LOOKOUT ROAD MT PRAR CLRC 10(64)

Identify new or sample set(s)
Selectall | Copy to fields | Clear fields Restore fields
‘Contract number Item Lot Laboratory
DTFH70-99-D-0001 301012000 [ [contractor Lab Spectiations .|
|contractar Lab ~] Teat Reculte | Exit QLPAY |

Operating the clear fields function.

b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.
This will copy the project information to be used for the new sample set.

File | Sample Sets | Reports Property specifications Test Results Help
Import 4 '
Export 3 |
Sam Delete samplesets
N Copy to fields | T ‘ Item |Lm: ‘Lahoratory Project name Project number
Clear fields
Restore fields
Identify new or ple set(s)
Selectall | Copy to fields Clear fields | Restare fields
Contract number Item Lot Laboratory
I I Specifications .. |
Contractor Lab i
I LI Test Results | E LAY

Selecting copy to fields after highlighting sample set.
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c. Inthe “Laboratory” drop down menu, choose “Central Lab.”

Identify new or existing sample set(s)

Select all | Copy to fields ‘ Clear fields | Restore fields
Contract number Item Lot L aboratory
DTFH70-29-D-0001 30101-2000 |'| |Centra| Lab

|Centra| Lab

View after selecting copying fields and Central Lab.

d. Click on “Specifications.” The specifications should be identical to the original sample

set. Once the property specifications have been reviewed for accuracy, select “Save and

Close.”

a5 Lot Specifications EI @
Options
Project Specihications
Contract Number |DTFH?D—55—D-DDD1
Project Name |ASTER FALLS LOOKOUT ROAD
Project Number |MT PRA GLAC 10{64)
Item and Lot Specifications
ltem |30101-2000 Lot |1
Property Specifications
Select template -> | j
Add property ‘ Properties .. ‘ Target specs ‘ Delete selected rows ‘

Property | Category (1 or 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated #tests |

1" 2 infa only 10

34" 2 mean 6.0 86.0 100.0 10

172" 2 infa only 10

/8" 1 mean 6.0 51.0 82.0 10

H#4 1 mean 6.0 36.0 64.0 10

#40 2 mean 40 120 26.0 10

H200 1 mean 0 40 70 10

Save ‘ | Save &Close | Quit
Y

View of copied target specifications for the Central Lab.

e. QL-PAY is now set up to handle all of the 30101 sampling and testing for the project.
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E.

Entering Test Results
a. Highlight the sample set that the user has test results for.
b. Select the “Test Results” button at the lower right of the window or the “Test Results”

drop down menu.

a5 Quality Level - Pay Factor Analysis

= | [ |-

File Sample Sets Reports Property specifications |TestResuIts Help

Sample Set Selection

Identify new or existing sample set(s)

Imported Contract number Item Lot |Laboratory Project name Project number
4 [ DTFH70-99-D-0001 30101-2000 1 Ceontractor Lab ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(64)
r DTFH70-99-D-0001 30101-2000 1 Central Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(64)

Selectall ‘ Copy to fields | ""Clear fields | Restore fields
Contract number Item Lot Laboratory
’_ | Specifications |
|Centra| tab ﬂ | Test Results ... | Exto

[oN

Locations that can be selected to enter test results.

Begin entering the test result data, starting with Sample #1. Make sure to include
consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.

-

-

@5 Sample Test Results == i:h
Form Test Results Reports
Contract Number Item Lot Laboratory
|DTFH70-93-D-0001 |30101-2000 1 |Contractor Lab
I Test Results
Exclude Sample 1" 34" 12" 38" #4 #40 #200 Remark
Il - 1 100.0 %0.5 782 514 426 225 41
- 2 100.0 945 68.1 40.7 48.9 258 43
[ - 3 100.0 91.1 71.0 410 36.0 234 42
- 4 100.0 93.6 79.1 499 52.0 21.0 71
i - 5 100.0 93.8 75.0 433 389 28.0 6.9
- 6 100.0 91.1 70.2 520 412 209 58
- 7 100.0 923 66.6 408 459 218 52
™ 8 100.0 94.7 65.0 53.0 43.0 228 49
- 9 100.0 93.7 62.0 512 46.7 213 50
7 I 10 |
*
Clear Checks Delete selected rows | Save | Save and Close | Quit |
Z|

d. Three test results are needed before a statistical analysis can be computed.

View of consecutive test results being entered.
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e. When entering test results for the central lab on split samples, make sure the test
numbers match the corresponding contractor test result sample number or the analysis
will not be valid.

f. Select “Save and Close” when all of the test results have been entered into the program.

F. Calculating Pay Factor

a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the

reports drop down menu.

85 Quality Level - Pay Factor Analysis - ‘ ag
File Sample Sets | Reports | Property specifications Test Results Help
Short analysis ...
| Pay factor .. |
| Control charts ...
Sample Set Select i
Tmported Long analysis by Project name Project number
> I Report on Single or Paired Sample Sets br Tab ASTER FALLS LOOKOUT ROAD MT PRA GLAC 10(64)
r List Selected Sample Sets Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(64)
List All Sample Sets
Grand Summary ...
Identify new or ¢ Random Sampling ...
Selectall ‘ Copy to fields | Clear fields ‘ Restore fields |
Contract number Item Lot Laboratory
‘ Specifications
Central Lab = - ;
[T et ] | ERtOPAY

Selecting the pay factor report for the contractor’s lab.

b. The reports menu will appear. By selecting the “Pay factor” report, the “Calculate pay
factor” button should already be checked. If not, select only the pay factor button and
then select “OK.”

85 Reports on single or paired samplesets ==y X

Pick reports

I~ Listtest results Clear selections
v Calculate pay factor

I Histograms

[~ Mull Hypothesis

I” Skewness and kurtosis
| I Control charts

™ Sampleset differences

for Null hypothesis and control charts

Primary Lab: |ContractorLab

Alternate Lab: |C9ﬂtfa| Lab ﬂ

Range of sample numbers

& Al

" Range: [ to

OK I Cancel ‘

Pay factor report selection.
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c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have
been entered under the sample set. When the estimated number of tests have been
completed, QL-PAY will note that the testing has been completed and the final pay factor
value.

The view below shows the final pay factor for Aster Falls Lookout Road. When using the
“mean” property specification, QL-PAY will adjust the target value to the mean of the
samples unless the target value falls outside of the range in the contract specifications.
This is shown when comparing the “Actual target value” column to the “Mean” column.

Western Federal Lands Highway Division

QUALITY LEVEL ANALYSIS & PAY FACTOR COMPUTATIONS

Project Name: ASTER FALLS LOOKOUT ROAD Item Number: 30101-2000
Project Number: MT PRA GLAC 10(64) Lot Number: 1
Project ID: DTFH70-99-D-0001 Lab: Contractor Lab

Quality Levels and Pay Factors

Quality Actual
Charac- Target Standard Pay
teristic Value Mean Deviation PWL Factor
IR mnfo 100.00 0.000 -—- -—-
3/4n 91.50 +.- 6.0 91.50 0.721 100 1.00
2" mnfo 70.80 5.595 -—- -—-
3/8" 51.00 +.- 6.0 47.39 4.974 66 0.88
#4 4382 +.- 6.0 43.82 2.249 100 1.05
#40 2293 +.- 4.0 22.93 2.295 94 1.00
#200 545 +.- 3.0 5.45 0.832 100 1.05

TESTING COMPLETED

FINAL PAY FACTOR: 0.88

Lot Terminated: Corrective Action Required

Pay factor report printout with 3/8” sieve out of specification limit.

When reviewing the 3/8” sieve, the contract specifications state the range for the target
value is between 51.0 and 82.0. After all of the sampling was completed, the mean for the
3/8” sieve was 47.39. This value is outside of the property specification; therefore, QL-PAY
automatically sets the target value to the lowest value (51.00) within the specification range.
This change can be seen highlighted in red in the above QL-PAY report.

Note: The “Calculate Pay Factor” report was selected for example purposes only. For more
information on other available reports see Section 4 Reports.
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7.2. Section 401
Asphalt Concrete Pavement by
Gyratory Mix Design Method —

Control Strip
Example
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7.2. Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method —Control Strip

Example

This example will go through the process of setting up the sample sets for the control strip of

401 Asphalt Concrete Pavement, Gyratory Mix.

TASK ORDER AWARD

Solicitation No. DTFH70-08-R-00021

MT PRA GLAC 10(64)
ASTER FALLS LOOKOUT ROAD

Contract No. DTFH70-99-D-0001

River Contractors, Inc.
P.O. Box 223
West Glacier, MT 59936

AWARD DATE: March 10, 2015

Pay Item . . Unit
No. Item Quantity | Unit Price Amount
Asphalt Concrete Pavement,
Gyratory Mix, %” Nominal Max.
40101-1000 Size Aggregate, 0.3 to < 3 18,000 | TON | $138.00 | $2,484,000.00
Million ESAL
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Example Section 401. — ASPHALT CONCRETE PAVEMENT BY GYRATORY MIX DESIGN METHOD

Material

401.02 Conform to the following Subsections:

Antistrip additive 702.05
Asphalt binder 702.01
Asphalt concrete aggregate 703.07
Mineral filler 725.05

401.12 Production Start-Up Procedures.
(b) Control strip. Provide 7 days notice before beginning production of an asphalt concrete mix.

On the first day of production, produce sufficient asphalt concrete mix to construct a 1000-foot (300-meter)
long control strip, one-lane wide, and at the designated lift thickness. Construct the control strip on the
project at an approved location.

Construct the control strip using asphalt concrete mix production, lay-down, and compaction procedures
intended for the entire mix. Cease production after construction of the control strip until the asphalt concrete
mix and the control strip are evaluated for acceptance.

(1) Mixture. Take and test at least three control strip asphalt concrete mix samples and evaluate
according to Subsection 401.17. The asphalt concrete mix is acceptable if all test results are within
specification limits for asphalt content and VMA,; and the calculated pay factor for asphalt content,
VVMA, and gradation is 0.90 or greater.

(2) Compaction. Compact according to Subsection 401.14. Take nuclear gauge density readings
behind each roller pass to determine the roller pattern necessary to achieve required density.

Take nuclear gauge density readings and cut and test core samples according to Table 401-8.)
Density Is acceptable if the core density pay factor is 0.90 or greater. | Furnish the CO with
documented nuclear gauge readings correlated to core specific gravities.

Repeat the control strip process until an acceptable control strip is produced. See Subsection 106.01 for the
disposition of material in unacceptable control strips. Accepted control strips may remain in place and will
be accepted and measured as a part of the completed pavement. Tests used for the control strip will not be
included in the evaluation for payment according to Subsection 106.05. When a control strip is verified and
accepted, full production may begin.

Use these start-up procedures when producing material from a different plant or when resuming production
after a termination of production due to unsatisfactory quality according to Subsection 106.05.
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Example Section 401. — ASPHALT CONCRETE PAVEMENT BY GYRATORY MIX DESIGN METHOD

401.17 Acceptance. See Table 401-8 for sampling, testing, and acceptance requirements.
Aggregate quality properties will be evaluated under Subsections 106.02 and 106.04.
Mineral filler, antistrip additives, and WMA additives will be evaluated under Subsections 106.02 and 106.03.

Asphalt content, VMA, and core density will be evaluated under Subsection 106.05. Pavement roughness will
be evaluated under Subsection 106.04. Asphalt binder will be evaluated under Subsections 106.03 and 106.04.
Evaluations will consider the following:

(a) Asphalt content. The upper and lower specification limits are the approved JMF target value plus or
minus 0.4 percent;

(b) VMA. The lower specification limit is the value shown in Example Table 401-1. After the JMF has
been verified according to Subsections 401.03 and 401.12, use the Contractor’s combined coarse and fine
bulk specific gravity of aggregate Gg, values to calculate VMA on field produced asphalt concrete mix
samples;

(c) Density (core). The lower specification limit is 91.0 percent of the maximum specific gravity (density)
determined according to AASHTO T 166 and T 209.

The percent compaction will be determined using the average maximum specific gravity (AASHTO T 209)
from all samples tested each day;

(d) Pavement roughness. The evaluation for pavement will be made after all defective areas are addressed.
See Subsection 401.16(g); and

(e) Asphalt binder. The pay factor is determined from Table 401-7.

Construction of the HMA or WMA pavement course will be evaluated under Subsections 106.02 and 106.04.

QL-Pay 6.0 User’s Manual



Example Table 401-1
Gyratory Asphalt Concrete Mix Design Requirements, AASHTO R 35

Gyratory Compaction Level Minimum Voids-in-the Mineral Aggregate (VMA), % © ) Minimum
Desian (% Theoretical Maximum _ _ _ - Voids Dust-to- Tensile
Es AgL Specific Gravity, Gum) Nominal Maximum Size Aggregate Filled with | o Strength
(Million) AASHTO T 312 Asphalt Ratio © Ratio,
N N N Linch % inch Y% inch % inch #asieve | (VFA), % AASHTO T
initial design max 5mm) | (19mm) | (12.5mm) | (9.5mm) | (4.75 mm) 283
6 50 75 -
<03 | (<o15%) | (96.0%) | (<98.0%) 70.0-800
7 75 115 12.0-
03to<3 (<90.5%) | (96.0%) | (<98.0%) 15.0 13.0-16.0 | 14.0-17.0 | 15.0-18.0 65.0 - 78.0 0.8-1.6
0.80
8 100 160
31030 | 89.0%) | (96.0%) | (<98.0%) 65.0-78.0
- - - - 16.0-19.0 -
) 6 50 75 76.0—80.0 0.6-2.0
(<91.5%) | (96.0%) | (<98.0%)
Example Table 401-8
Sampling, Testing and Acceptance Requirements
Material or Type of Test Method . . . . Remarks
Product Acceptance Characteristic | Category Specifications Fsriemﬁzlelr?cg SF;?T']ntI ic:]f Sir%“tle Re_lg?r;t;ng
(Subsection) | (Subsection) d Y piing P
[ Production Start-up (control strip) ]
Y e—
Asphalt Statistical Gradation AASHTO 3 minimum Behind the paver Yes 6 hours -
concrete (106.05) T30 before compaction
pavement No. 4 (4.75 |
mm)
No. 30 (600 |
Hm)
No. 200 (75 |
Hm)
Other specified 1l
sieves
Asphalt content | AASHTO “ “ “ “ -
T 308
VMA | AASHTO “ “ “ “ -
R 35
Density | AASHTO T 166 5 minimum In-place after ? 24 hours Deliver cores to
compacting CO after
determining
specific gravity
and compaction
Measured Mix - - 3 minimum Hauling vehicle No Immediately -
and tested temperature before dumping or upon
for windrow before completion
conformance pickup of test
(106.04)
Maximum - AASHTO First load and as Behind the paver Yes 24 hours -
specific gravity T 209 determined by before compaction
CO thereafter
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1.5 Departmment of Transportation
Federal Hizhway Administration

Federal Land: Highway

WORKSHEET FOR SUPERPAVE ASPHALT CONCRETE MIX DESIGN
AASHTO R 35

Project: MT PRA GLAC 10{64)

Contractor: River Contractors, Inc.

Asphalt supplier: Hot Rock Asphalt

Sources for:

Aggregates: Snow Pack Quarry

Testing laboratory name: Slate Testing

Testing performed by:
Testing reported by:

Miva Mixer

Date: 3/15/2015

Nomunal Maximum Aggregate Size il -3/4"

Grade of asphalt: 58-34

Mineral filler:  Graymont Lime

Phomne:

Mlva Mixer

K English [ | Metric

SUMMARY OF THE FROPOSED JOB-MIX-FORMULA

1. Number of gyratons (M, Wo/ N0 7757115 10. Specific gravity of binder (G.) 1024
2. Percent binder by mass of total mix (P,)' 4.90 11. Recommended plant mixing temperatre °F 100.324
3. Percen: binder by mass of sggregate 514 (Attach Temperamre Viscosity Curve)
4. Airveids (V) arM., 4.0 12. Percent compaction at M., 979
5. Voids in mineral azgregate (VMA) 2t N, 13.4 13. Hveam subilometer value (fspecified)
6. Voids filled with asphalt (VEA) at M, 0.4 14. Moisture Susceptibility- AASHTO T 283
7. Maximum umit mass (G..) 2.508 @ Dry swengih, pst 4854
8. Effactive specific zravity of azzragate (G,) 2710 b Wet swength, psi 4380
9. Dust to-Binder Ratio (DP) 16 c. Index of Retained Strength, % 90.20
Is RAP included in Mix Design? | | Yes Mo
m*ﬂff},%ﬂﬁ’ﬁﬁ;%ﬁ;““ SPECIFIC GRAVITY AND ABSORFTION
Sieve Sizes Formas ) Devtons Ag;'ﬁate Ag;f;:hg §ombined
Target Value® %o (AASHTOT 284) [(AASHTO T 25) =
34inch | 99 5
12mch -] 230 4 Bulk 5G (Gu) 2.608 2.669 2643
38inch  ~| 68.8 5
No.4 | 01 6 Bulk 55D 5G 2,629 2692 2665
No. 8 -~ 25 4
No.16 - 20.0 3 Apparent SG(G.) | __ 2. 2.732 2.703
No. 30 Bl 133 3
No. 50 j 10.1 3 Abserprion 0.80 % 0.90 o 0.86 %
Ne.200 -] 6.3 2
=l

Example 401 Superpave Hot Asphalt Concrete Mix Design.
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File SampleSets Reports  Property Specifications  Test Results  Help

Sample Set Selechon

Imported | Contract number Item Lot | Laboratory Project name Project number

Identiy new or exisling sampl
Selectall | Copy toficlds | Clearficlds | Restore fidds |
Contract number ttem Lot  Laboratory
I I [T Specifcations .|
= TestResuts.. | EXTQLPAY

Initial view when opening QL-PAY.

A. Enter data in the “Identify New or Existing Sample Set” fields

a. Contract Number: This can be found on the front cover of the contract. For this example
it is DTFH70-99-D-0001.

b. Item: Place the ltem Number in this field. This example will begin with 401 Asphalt
Concrete Pavement, Gyratory Mix (40101-1000).

c. Lot: To distinguish between production testing and the control strip, set the Lot as “TS1,”
for test strip 1. By labeling the Lot as “TS1,” the user has the opportunity to create a
sequence of additional sample sets if multiple test strips are required.

d. Laboratory: Select “Contractor Lab” in the drop down menu. The “Contractor Lab” is
typically used for a control strip, due to the testing being completed on-site.

 Identify new or existing sample set(s)
Select all | Copy to fields | Clear fields | Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 ITS1 |Contrac10r Lab
IContrador Lab Ll

View after entering data into the sample set box.
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B. Specifications

a. Click on “Specifications.”

sl Quality Level - Pay Factor Analysis E‘EE
File Sample Sets Reports |Pr0perty specifications| Test Results Help
Sample Set Selection
Imported|Contract number |Ttem |Lot |Laboratery Project name Project number
Identify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields |
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 TS1 IConlraclor Lab -
(Contractor Lab - i
I —I Test Results ... | EELOELAY |

b. Enter the Project Name and Number from the contract cover page into the

Selecting property specifications.

corresponding fields.

c. Select the appropriate template from the drop down menu under “Property

~ Project Specifications

Contract Number  |DTFH70-99-D-0001

Project Name |ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64)

Project Name and Number under the specifications window.

Specifications.” For this example, choose FP-14, 401 — Gyratory Method (3/4 inch
nominal maximum) — Control Strip. By selecting this template, the majority of the
specification has already been entered into the program and only minor changes will

need to be completed. The screen view of the template selection is shown on the
following page.
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a7 Lot Specifications [r=| - S
Options
Project Specihcations
Contract Number |DTFH?D—55—D-DDD‘I
Project Name |ASTER FALLS LOOKOUT ROAD
Project Number |MT PRA GLAC 10(64)
Item and Lot Specihications
ltem |40101-1000 Lot |TS1
Property Specifications
Select template > [FP-14, 401- Gyratory Method (3/4 inch nominal maximum) - Cortrol Strip |
Add property | Properties _._ | Target specs | Delete selected rows |
Property | Category (1 or 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated #tests |
1" 2 info only 3
4" 2 infa only 3
142" 2 +/-dev 3
/8" 2 +/-dev 3
74 1 +/dev 3
H#3 2 +/-dev 3
#16 2 +/-dev 3
#30 1 +/-dev 3
#50 2 +/-dev 3
#200 1 +/-dev 3
AC-m 1 +/-dev 0.40 3
VMA 1 min 13.0 3
VFA 1 info only 3
% DEN 1 min 51.0 5
Rice-5G 1 info only 3
VOoIDS 1 infa only 3
Save ‘ Save & Close ‘ Quit ‘
Y

View after entering project name and number and selecting the template.

C. Adjusting Property Specifications to Match Contract

a. After opening the specifications dialog box and selecting a template, the Sampling,
Testing, and Acceptance Requirements along with information from the asphalt mix
design will be needed to finish inputting the correct data.

b. To adjust the properties, highlight the property in the lower table to adjust and click on
the “Target Specs” button. This will bring up a new window to enter the testing
parameters for the particular property. Determine the testing parameters for each
property and select the appropriate target specifications, i.e. min, max, etc. This is shown
on the following page.
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Property Specifications

Select template > [FP-14, 401- Gyratory Method (3/4inch nominal maximum) - Control Strip |
Add property | Properties .__ ‘ o Target specs | Delete selected rows |
Property | Category (10r2) | Target Type Lﬁrget WValue | + - | Low Value | High Value | Estimated #tests |
1 2 info only 3
34" 2 info only 3
I N N S
/8" 2 +dev 3
# 1 +/dev 3
#e 2 +/dev 3
#16 2 +dev 3
#30 1 +/dev 3
#50 2 +/dev 3
H#200 1 +/dev 3
ACm 1 +/dev 0.40 3
VMA 1 min 13.0 3
VFA 1 info only 3
% DEN 1 min 1.0 5
Rice-5G 1 info only 3
VoIDS 1 info only 3

Highlight the property and selecting Target Specs.

In this example, highlight the “1/2” property in the lower table and select “Target Specs.”
Each field that is not grayed out will need to be filled in with data from either the
sampling and testing specification, material specification or the mix design.

ol Target specifications EI@

142"
Criticality Level (1 or 2) |2

Target Specifications

o 4- Target value +/- allowable deviation
Target Value
" min Minimum
Allowable Deviation
™ max Maximum
" mean Mean as Target Value within range Low Value
" info Property is Informational Only High Value
Estimated number of tests |3
oK Cancel |

View of the target specifications window.

i.  The criticality level is found in Example Table 401-2 under category. % inch
gradation is a category 2.

ii.  The target specification for % inch gradation is +/- dev. The allowable deviation
can be found in the Section 703. For this example, the values stated in the mix
design will be assumed to be accurate. The target value will be the value
stated in the mix design. In this case, using the mix design, the target value is
83.0 and the allowable deviation is 4.
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c. The estimated number of tests is established in the specifications for the construction of
the control strip. For a control strip, the specifications state there will be 3 mix samples
and 5 core samples taken for evaluation.

a7 Lot Specifications EI@
Options
Project Specifications
Contract Number |DTFHTD—99—D-1]'D'D1
Project Name [ASTER FALLS LOOKOUT ROAD
Project Number [MT PRA GLAC 10(54)
Item and Lot Specificabions
lem [40101-1000 Lot [TS1
Property Specihications
Select template -> |FP-14, 401- Gyratory Method {3/4 inch nominal maimum} - Cortrol Strip |
Add property | Properties ... ‘ Delete selected rows |
Propery | Category (1 or Z) | Target Type | Target Valus | +, - | Low Value | High Value | Estimated Htests |
1" 2 info only 3
3/4" 2 info only 3
1/2" 2 +/dev 83 4 3
/8" 2 +/dev 3
H4 1 =/dev 3
HE 2 =/dev 3
#16 2 +/dev 3
#30 1 +/dev 3
#50 2 +/dev 3
#200 1 +/dev 3
ACm 1 +/dev 0.40 3
VMA 1 min 130 3
VFA 1 info anly 3
% DEN 1 min 910 5
Rice-5G 1 info only 3
VoIDs 1 info only 3
Save Save & Close Quit
Y
%" entered target specs.
d. After the target specifications are entered, click “OK” and proceed to adjusting the

remainder of the properties.
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! Lot Specifications EI@

Options
Project Specihcations

Contract Number |DTFH 70-39-D-0001

Project Name |ASTER FALLS LOOKOUT ROAD

Project Number |MT PRA GLAC 10(64)

Item and Lot Specihicabons
ltem |40101-1000 Lat [TS1
Property Specifications
Select template -> |FP-14, 401- Gyratory Method (3/4 inch nominal maxdmum) - Control Strip |
Add property | Properties ... ‘ Delete selected rows ‘
Property | Category (1 or 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated # tests |
1" 2 info only 3
34" 2 info only 3
172" 2 +/dev 23 4 3
g 2 +/-dev EB.8 5 3
e 1 +/dev 421 & 3
H3 2 +/dev 252 4 3
#16 2 +/-dev 200 3 3
#30 1 +/dev 133 3 3
H50 2 +/-dev 101 3 3
#200 1 +/dev 6.3 2 3
AC-m 1 +/-dev 49 0.40 3
VMA 1 min 13.0 3
VFA 1 info only 3
% DEN 1 miri 91.0 5
Rice-5G 1 info only 3
VOIDS 1 info onty 3
Save Save & Close Quit

View of completed control strip target specifications.

e. When finished entering all of the properties, click “Save and Close.” If the user presses
“Quit,” none of the changes made to the specifications will be saved and it will resort
back to the data that was entered prior to opening the specification set.

D. Creating a Secondary Lab Sample Set in the same Lot

Note: Depending on the project circumstances and timing, it may be difficult and/or

unwarranted to obtain verification from a second lab prior to starting full production.

a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in
the “Identify New or Existing Sample Set(s)” box or in the “Sample Sets” drop down
menu. This is shown on the following page.
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sl Quality Level - Pay Factor Analysis ‘ ‘ M
File [Sample Sets | Reports Property specifications Test Results Help
Import 4
Export 4

Sam Delete samplesets

Copy o fields | Ttem |Lot |Laboratery Project name |Preject number

L4 | 40101-1000 TS1 Ceontracter Lak MT PRER CLAC 10(&4) ASTER FALLS LOOKOUT RORD

Clear fields
Restore fields

Identify new or existing sample set(s)
Selectall | Copy to fields | Clear fields Restore fields | |
Contract number Item Lot Laboratory
|DTFH70-99-D-0001 40101-1000 TS1  [Contractor Lab —
Specifications ...
Contractor Lab - i
I _I Test Results . | Exit QLPAY
L J

Operating the clear fields function.

b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button
or in the “Sample Sets” drop down menu. This will copy the project information to be
used for the new sample set.

-
) Quality Level - Pay Factor Analysis ‘ ‘ M
File Reports Property specifications Test Results Help
Import 4
Export 4
Sam Delete samplesets
. Copy to fields | ‘ Item |LD|:. |Laborat.ory Project name Project number
Clear fields
Restore fields
Identify new or existing sample set(s)
Select all | Copytofields Clear fields | Restore fields |
‘Contract number ltem Lot Laboratory
I I I Specifications ...
Contractor Lab i
I LI Test Results | Exit QLPAY

L ——— J

Select copy to fields after highlighting sample set.

¢. Inthe “Laboratory” drop down menu, choose “Central Lab.” This is shown on the
following page.
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Identify new or existing sample set(s)

Select all ‘ Copy to fields ‘ Clear fields | Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 |TS1 |Centra| Lab

|Centra| Lab ﬂ

View after selecting Copy to fields and Central Lab.

d. Click on “Specifications.” The specifications should be identical to the original sample
set. Once the property specifications have been reviewed for accuracy, select “Save and

Close.”
a5 Lot Specifications EI@
Options
Project Specifications
Contract Number |DTFH 70-35-D-0001
Project Name |ASTER FALLS LOOKOUT ROAD
Praject Number |MT PRA GLAC 10{64)
Item and Lot Specifications
ltem |40101-1000 Lat |TS1
Property Specifications
Select template -> | ﬂ
Add property ‘ Properties .. ‘ Targetspecs ‘ Delete selected rows ‘

Property | Category (10r 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated Htests |
1" 2 info only 3

34" 2 info onlty 3

172" 2 +/dev 23 4 3

g 2 +/dev 688 5 3

# 1 =/dev 421 & 3

HE 2 =/dev 252 4 3

H16 2 +/dev 200 3 3

Hi0 1 +/dev 133 3 3

#50 2 =/dev 101 3 3

#200 1 +/-dev 6.3 2 3

ACm 1 =+/dev 49 0.40 3

VMA 1 min 130 3

VFA 1 info only 3

% DEN 1 min 1.0 5

Rice-5G 1 info only 3

VoIDS 1 info only 3

Save ‘ | Save &Close | Quit
V.

View of copied target specifications for the Central Lab.

e. QL-PAY is now set up to handle all of the 40101 sampling and testing for the project.
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E. Entering Test Results
a. Highlight the sample set that the user has test results for.
b. Select the “Test Results” button at the lower right of the window or the “Test Results”
drop down menu.

rﬂ Qumny_mml-m«-immm. -

e Sompe sets Report Poperty specications [Fe Ress] elp

Imported|Contract number |Item Lot |Labaratory
[ DTPH?0-66-D-0001 40101-1000 T Central Lab

=3 S

- Identify new or existing sample set{s)
Seloctall | Gopy to fivkds | Gloar fiokts. | Restore fukts |
Contract numbear Item Lot Laboretory

I | — e
l "'l FTF] Exit QLPAY

Locations that can be selected to enter test results.

c. Begin entering the test result data, starting with Sample #1. Make sure to include
consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.

Form  TestResults Reports
Contract Number Item Lot Labaratory
DTFH70-95-D-0001 [40101-1000 frs1  [Cortractor Lab
Test Results
Bxclude | Sample | 1" 34" 2 /% (M 8 #18 #30 #50 | #200 ACm VMA VFA__ | %DEN | RiceSG VOIDS
r 100 100 852 659|401 |28 205 124 97 58 51 140 68 923 2513 411
roz 100 100 $19 |65 432 |83 199 135 102 |0 47 152 7 915 2510 410
roa 100 100 24  |es0 (418 |27 187 130 14 |57 50 131 68 930 251 41
3 r s 918
- |5 527
#* r
4 » |
Clear Checks | Delete selected rows | save | Saveand Close | Qut |
y

View of consecutive test results being entered.

d. Three test results are needed before a statistical analysis can be computed.
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e. When entering test results for the central lab on split samples, make sure the test
numbers match the corresponding contractor test result sample number or the analysis

will not be valid.
F. Calculating Pay Factor

a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the

reports drop down menu.

85! Quality Level - Pay Factor Analysis

File Sample Sets | Reports | Property specifications Test Results Help
Short analysis ...

| Pay factor ...

Sample Set Select
Imported|Cd

r DY

4 | DT

Identify new or ¢

Control charts ...
Long analysis ..
Report on Single or Paired Sample Sets ...

List Selected Sample Sets
List All Sample Sets
Grand Summary ...

Random Sampling ...

Selectall |

Copy to fields I

Clear fields I

Project name
MT PRA GLAC 10(64) ASTER FALLS LOOKOUT RCAD
[ab MT FRA GLAC 10(6%4) ASTER FALLS LOCKOUT RCAD

Restore fields ‘

Project number

Contract number Item

Lot Laboratory

[

Specifications ..

Exit QLPAY

= [ e |
Test Results

Selecting the pay factor report for the contractor’s lab.

b. The reports menu will appear. By selecting the “Pay factor” report, the “Calculate pay
factor” button should already be checked. If not, select only the pay factor button and
then select “OK.” See the next page for the pay factor report selection.

@' Reports on single or paired samplesets

= | [E i

Pick reports

[ List test results

" Histograms

™ Null Hypothesis

" Skewness and kurtosis
[ Control charts

[ Sampleset differences

for Null hypothesis and control charts

Clear selections

Primary Lab. ‘CcmractorLab

Alternate Lab: ‘CEHTTE\ Lab

Range of sample numbers

= All

" Range: | to

Cancel |

I

Pay factor report selection.
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c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have
been entered under the sample set. When the estimated number of tests have been
completed, QL-PAY will note that the testing has been completed and the final pay factor
value.

The view below shows the final pay factor for the control strip on Aster Falls Lookout
Road. When multiple quality characteristics are being evaluated, the lowest pay factor of
the individual characteristics is the controlling pay factor. This is shown on the following
page on the pay factor printout. The quality characteristics have a 1.00 and 1.01 for the
pay factors in each category, thus the 1.00 is used for the overall final pay factor for the
item.

Note: The “Calculate Pay Factor” report was selected for example purposes only. For
more information on other available reports see Section 4 Reports.

Western Federal Lands Highway Division
QUALITY LEVEL ANALYSIS & PAY FACTOR COMPUTATIONS
Project Name: ASTER FALLS LOOKOUT ROAD Item Number: 40101-1000
Project Number: MT PRA GLAC 10(64) Lot Number: TS1
Project ID: DTFH70-22-D-0001 Lab: Contractor Lab
Quality Levels and Pay Factors

ality Actual
arac- Target Standard Pay
teristic Value Mean Deviation PWL Factor
1" info 100.00 0.000 - —
34" info 100.00 0.000 - —
12" 8300 +-4 83.17 1779 100 1.00
3/8" 68.80 +-5 67.13 1.097 100 1.00
= 4210 +- 6 41.70 1.552 100 1.01
#8 2520 +- 4 2453 0.802 100 1.00
#16 2000 +-3 20.03 0416 100 1.00
#30 1330 +-3 12.97 0.551 100 1.01
#30 1010 +- 3 10.43 0.874 100 1.00
#200 630 +-2 5.83 0.153 100 1.01
AC-m 490 +- 040 403 0.208 100 1.01
VMA 13.00 min 14.10 1.054 86 1.00
VFA info 68.33 2.517 - —
% DEN 91.00 min 02.26 0.619 100 1.01
Rice-SG info 2511 0.002 - —
VOIDS info 4.11 0.006 - —

TESTING COMPLETED
FINAL PAY FACTOR: 1.00

Pay factor report with item receiving contract price.
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7.3. Section 401
Asphalt Concrete Pavement by
Gyratory Mix Design Method - Full
Production
Example
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7.3. Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method — Full Production

Example

This example will go through the process of setting up the sample sets for the main production

of 401 Asphalt Concrete Pavement, Gyratory Mix.

TASK ORDER AWARD

Solicitation No. DTFH70-08-R-00021

MT PRA GLAC 10(64)
ASTER FALLS LOOKOUT ROAD

Contract No. DTFH70-99-D-0001

River Contractors, Inc.
P.O. Box 223
West Glacier, MT 59936

AWARD DATE: March 10, 2015

Pay Item . . Unit
No. Item Quantity | Unit Price Amount
Asphalt Concrete Pavement,
Gyratory Mix, %” Nominal Max.
40101-1000 Size Aggregate, 0.3 to < 3 18,000 | TON | $138.00 | $2,484,000.00
Million ESAL
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Example Section 401. — ASPHALT CONCRETE PAVEMENT BY GYRATORY MIX DESIGN METHOD

Material

401.02 Conform to the following Subsections:

Antistrip additive 702.05
Asphalt binder 702.01
Asphalt concrete aggregate 703.07
Mineral filler 725.05

401.17 Acceptance. See Table 401-8 for sampling, testing, and acceptance requirements.
Aggregate quality properties will be evaluated under Subsections 106.02 and 106.04.

Mineral filler, antistrip additives, and WMA additives will be evaluated under Subsections 106.02 and 106.03.

[Asphalt content, VMA, and core density will be evaluated under Subsection 106.05.] Pavement roughness will
be evaluated under Subsection 106.04. Asphalt binder will be evaluated under Subsections 106.03 and 106.04.
Evaluations will consider the following:

(a) Asphalt content. The upper and lower specification limits are the approved JMF target value plus or
minus 0.4 percent;

(b) VMA. The lower specification limit is the value shown in Example Table 401-1. After the JMF has
been verified according to Subsections 401.03 and 401.12, use the Contractor’s combined coarse and fine
bulk specific gravity of aggregate Gg, values to calculate VMA on field produced asphalt concrete mix
samples;

(c) Density(core). The lower specification limit is 91.0 percent of the maximum specific gravity (density)
determined according to AASHTO T 166 and T 209.

The percent compaction will be determined using the average maximum specific gravity (AASHTO T 209)
from all samples tested each day;

(d) Pavement roughness. The evaluation for pavement will be made after all defective areas are addressed.
See Subsection 401.16(g); and

(e) Asphalt binder. The pay factor is determined from Table 401-7.

Construction of the HMA or WMA pavement course will be evaluated under Subsections 106.02 and 106.04.
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Example Table 401-1
Gyratory Asphalt Concrete Mix Design Requirements, AASHTO R 35

Gyratory Compaction Level Mini el ; Minimum
- B inimum Voids-in-the Mineral Aggregate (VMA), %
Design (% Theoretical Maximum ggregate ( ). % Voids Dust-to Tensile
Specific Gravity, Gum) Nomi i ; Filled with T Strength
! ominal Maximum Size Aggregate
(l\'iﬁﬁ‘(')-n) AASHTO T 312 gareg Asphalt BR";figr Ratio,
No Nuww N linch % inch Y inch % inch #4 sieve (VFA), % AASHTO T
initial design max (25mm) 29mm) | (125mm) | (9.5mm) | (4.75 mm) 283
6 50 75
<03 (£91.5%) | (96.0%) | (<98.0%) 700-800
7 75 115
03to<3 (<90.5%) | (96.0%) | (<98.0%) 12.0-15.0 13.0-16.0 | 14.0-17.0 | 15.0-18.0 - 65.0 - 78.0 0.8-1.6
0.80
8 100 160
31030 (<89.0%) | (96.0%) | (<98.0%) 65.0-78.0
6 50 75
- - - - - .0 -19. .0 -80. 06-20
(91.5%) | (96.0%) | (<98.0%) 16.0-19.0 760-800
Example Table 401-8
Sampling, Testing, and Acceptance Requirements
Material or Type of . .
Product Acceptance Characteristic Category ;— ezzi’;?:’;gggz FSIZmSGI:I:cg Point of Sampling Sas1r€1mle Reporting Time Remarks
(Subsection) (Subsection) p q Y P
Production
1 per 700 tons Behind the paver
Asphalt content | AASHTO T 308 (650 metric tons) before compaction Yes 6 hours -
Statistical VMA | AASHTOR 35 “ “ “ “ -
(106.05) Deliver cores
Density I AASHTO T 166 “ In-place after “ 24 hours to CO after
Asphalt compacting testing is
concrete completed
pavement . Hauling vehicle :
First load and as . Immediately
Measured and Placement : ) : before dumping, or ! }
tested temperature detertrr:gp:fﬁkéi/ co windrow before No %ﬂﬂ;ﬁ:}z‘ﬁ;ﬁ?
for conformance pickup
(106.04) Maximum } AASHTO T 209 Minimum 1 per Behind the paver Yes 24 hours :
specific gravity day before compaction
Measured and
Asphalt 1 per 2000 tons . Yes, 2 1-
binder tested for Quality See Table | AASHTOM 320 | (1800 metric tons) | '™ linebetweentank | o Jiter) ; Test by
conformance 401-7 . and mixing plant Government
(702.01) (106.04) of mix samples
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Example Table 401-7
Asphalt Binder Pay Factor Table

Tests on Original Specifications Pay Factor =

1.01 1.00 0.95 0.90 0.75 Reject
Dynamic shear rheometer, kPa > 1.00 > 1.17 1.16 - 1.00 0.99-0.89 0.88-0.77 0.76 - 0.50 <0.50
Tests after Rolling Thin Film Oven (RTFO)
Dynamic shear rheometer, kPa >2.20 > 2.69 2.68 - 2.20 2.19-1.96 1.95-1.43 1.42-1.10 <1.10
Tests on Pressure Aging Vessel (PAV)
Dynamic shear rheometer, kPa < 5,000 4711 < 4,712 -5,000 | 5,001-5,289 | 5,290-5,578 | 5579 -5,867 > 5,867
Bending beam rheometer, s, MPa < 300 < 247 248 - 300 301 -338 339 - 388 389 - 449 > 450
Bending beam rheometer, m-value > 0.300 > 0.320 0.319-0.300 | 0.299-0.294 | 0.293-0.278 | 0.277 -0.261 <0.261
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1.5 Departmment of Transportation
Federal Hizhway Administration

Federal Land: Highway

WORKSHEET FOR SUPERPAVE ASPHALT CONCRETE MIX DESIGN
AASHTO R 35

Project: MT PRA GLAC 10{64)

Contractor: River Contractors, Inc.

Asphalt supplier: Hot Rock Asphalt

Sources for:

Aggregates: Snow Pack Quarry

Testing laboratory name: Slate Testing

Testing performed by:
Testing reported by:

Miva Mixer

Date: 3/15/2015

Nomunal Maximum Aggregate Size il -3/4"

Grade of asphalt: 58-34

Mineral filler:  Graymont Lime

Phomne:

Mlva Mixer

K English [ | Metric

SUMMARY OF THE FROPOSED JOB-MIX-FORMULA

1. Number of gyratons (M, Wo/ N0 7757115 10. Specific gravity of binder (G.) 1024
2. Percent binder by mass of total mix (P,)' 4.90 11. Recommended plant mixing temperatre °F 100.324
3. Percen: binder by mass of sggregate 514 (Attach Temperamre Viscosity Curve)
4. Airveids (V) arM., 4.0 12. Percent compaction at M., 979
5. Voids in mineral azgregate (VMA) 2t N, 13.4 13. Hveam subilometer value (fspecified)
6. Voids filled with asphalt (VEA) at M, 0.4 14. Moisture Susceptibility- AASHTO T 283
7. Maximum umit mass (G..) 2.508 @ Dry swengih, pst 4854
8. Effactive specific zravity of azzragate (G,) 2710 b Wet swength, psi 4380
9. Dust to-Binder Ratio (DP) 16 c. Index of Retained Strength, % 90.20
Is RAP included in Mix Design? | | Yes Mo
m*ﬂff},%ﬂﬁ’ﬁﬁ;%ﬁ;““ SPECIFIC GRAVITY AND ABSORFTION
Sieve Sizes Formas ) Devtons Ag;'ﬁate Ag;f;:hg §ombined
Target Value® %o (AASHTOT 284) [(AASHTO T 25) =
34inch | 99 5
12mch -] 230 4 Bulk 5G (Gu) 2.608 2.669 2643
38inch  ~| 68.8 5
No.4 | 01 6 Bulk 55D 5G 2,629 2692 2665
No. 8 -~ 25 4
No.16 - 20.0 3 Apparent SG(G.) | __ 2. 2.732 2.703
No. 30 Bl 133 3
No. 50 j 10.1 3 Abserprion 0.80 % 0.90 o 0.86 %
Ne.200 -] 6.3 2
=l

Example 401 Superpave Hot Asphalt Concrete Mix Design.
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File SampleSets Reports  Property Specifications  Test Results  Help

Sample Set Selechon

Imported | Contract number Item Lot | Laboratory Project name Project number

Identiy new or exisling sampl
Selectall | Copy toficlds | Clearficlds | Restore fidds |
Contract number ttem Lot  Laboratory
I I [T Specifcations .|
= TestResuts.. | EXTQLPAY

Initial view when opening QL-PAY.

A. Enter data in the “Identify New or Existing Sample Set” fields

a. Contract Number: This can be found on the front cover of the contract. For this example
it is DTFH70-99-D-0001.

b. Item: Place the ltem Number in this field. This example will begin with 401 Asphalt
Concrete Pavement, Gyratory Mix (40101-1000).

c. Lot: Generally speaking, there is only one lot for each item; therefore, the full production
sample sets will always begin with Lot “1.”

d. Laboratory: Determine the lab the user will be using for the test results. Typically, there
will be a “Central Lab” and “Contractor Lab” sample set for each item.

~ ldentify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 I 1 IContracior Lab
IContrador Lab LI

View after entering data into the sample set box.
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B. Specifications
a. Click on “Specifications.”

sl Quality Level - Pay Factor Analysis

T e

File Sample Sets Reports |Pmpertyspecifi€ations Test Results Help

<, le Sot Seloct

Tmported|Contract number |TItem |Lot |Laboratory Project name

Identify new or existing sample sei(s)

Selectall | Copy to fields | Clear fields | Restore fields |
‘Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 1 IComrador Lab
ICnnlmclor Lab LI

Project number

| Exit QLPAY

Test Results

Selecting property specifications.

b. Enter the Project Name and Number from the contract cover page into the

corresponding fields.

~ Project Specifications

Contract Number |DTFH70-99-D-0001

Project Name  |ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64)

Project Name and Number under the specifications window.
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c. Select the appropriate template from the drop down menu under “Property
Specifications.” For this example, choose FP-14, 401 — Gyratory Method (3/4 inch
nominal maximum) — Full Production. By selecting this template, the majority of the
specification has already been entered into the program and only minor changes will
need to be completed. The screen view of the template selection is shown below page.

o' Lot Specifications EI@
Opticns
Project Specificalions
Contract Number [DTFH70-33-D-0001
Project Name |ASTEH FALLS LOOKOUT ROAD
Project Mumber |MT PRAGLAC 10{64)
ltem and Lot Specifications
ltem [40101-1000 Lot |1
Property Specificaions
Select template > [FP-14, 407- Gyratory Method (3/4 inch nominal maximum) - Full Production ~|
Add property | Properties .__ | Targetspecs | Delete selected rows |
Property | Category (1or 2) | Target Type | Tanget Value | +, - | Low Value | High Value | Estimated Htests |
ACm 1 +/dev 0.40
VMA 1 min 130
% DEN 1 min 1.0
WioIDS 1 info only
VFA 1 info only
Rice-5G 1 info only
1" 2 info only
34" 2 info only
12" 2 info only
e 2 info only
=73 1 info only
H3 2 info only
H16 2 info only
H30 1 info only
H50 2 info only
H200 1 info only
DSRorg 1 min 1.00
D5Rres 1 min 220
DSRpav 1 max 5000
BER = 1 max 300
BERm 1 min 0.300
Save | Save & Close | Quit |
4

View after entering project name and number and selecting the template.

C. Adjusting Property Specifications to Match Contract

a. After opening the specifications dialog box and selecting a template, the Sampling,
Testing, and Acceptance Requirements along with information from the asphalt mix
design will be needed to finish inputting the correct data.

b. To adjust the properties, highlight the property in the lower table to adjust and click on
the “Target Specs” button. This will bring up a new window to enter the testing
parameters for the particular property. Determine the testing parameters for each
property and select the appropriate target specifications, i.e. min, max, etc.
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Property Specifications

Select template -» |FP-14. 401- Gyratory Method (3/4 inch nominal masdmum) - Full Production j
Add property | Properties ... | z Target specs | Delete selected rows |
Property Category (1or 2) Target Type Target Value + - Low Value | High Value | Estimated #tests
[ACm 1 | . Jos ! | [ |
VMA 1 min 130
% DEN 1 min 1.0
VOIDS 1 info only
VFA 1 info only
Rice-5G 1 info only
1" 2 info only
4" 2 info onty
1/2" 2 info onty
8" 2 info onty
H4 1 info only
HE 2 info only
H16 2 info only
#30 1 info only
H50 2 info only
H200 1 info only
DSRorg 1 mirn 1.00
DSRres 1 min 220
DSRpav 1 max 5000
BBR s 1 max 300
EBRm 1 min 0.300

Highlight the property and select Target Specs.

In this example, highlight the “AC-m” property in the lower table and select “Target
Specs.” Each field that is not grayed out will need to be filled in with data from either
the sampling and testing specification, material specification or the mix design.

a-' Target specifications = ER==
ACm
Criticality Level (1 or 2) |1

Target Specifications
v 4 Target value +/- allowsble deviation
Target Value
" min Minimum
Allowable Deviation |0.40
" max Masimum

" mean Mean as Target Value within range Low Value
" info Property is Informational Only High Value

Estimated number of tests

oK Cancel |

View of the target specifications window.

i.  The criticality level is found in Example Table 401-8 under category. Asphalt
Content is a category 1.
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ii.  The target specification for asphalt content is +/- dev. The allowable deviation
can be found in Subsection 401.17 Acceptance within the Asphalt Concrete
Pavement by Gyratory Mix Design Method specification. The target value will
be the value stated in the mix design. In this case, using the mix design and
401.17, the target value is 4.9 and the allowable deviation is 0.4.

¢. The estimated number of tests needs to be the actual number of tests that will be taken
throughout the project. This number can be changed at a later date if the number of
tests increases or decreases, but the final number of tests taken should be reflected
under each property at the completion of the item. To determine the number of tests,
divide the contract quantity for the item by the sampling frequency and use that value
for all of the estimated number of tests. For this example, the contract requires 18,000
tons and the sampling frequency is 1 per 700 tons (from Example Table 401-8); therefore,
the estimated number will be 26 tests for this project.

o' Target specifications — (O] -

AC-m

Criticality Level (1or2) 1

Target Specifications

* +/-dev Target value +/- allowable deviation

Target Value |49

" min Minirmum 1

Allowable Deviation ~ |0-40

L " max Maximum
Low Value
" mean Mean as Target Value within range
" info Property is Informational Only High Value ’7

Estimated number of tests |26

OK Cancel

AC-m entered target specs.

d. After the target specifications are entered, click “OK” and proceed to adjusting the
remainder of the properties.

e. The Asphalt Binder is tested at a frequency of 1 per 2000 tons of mix (Example Table 401-
8). For this example, the contract requires 18,000 tons; therefore, the estimated number
will be 9 binder tests for this project. Once all of the properties have been adjusted for
the full production, the screen should be identical to the view on the following page.
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- Lot Specifications EI@
Options
Project Specifications
Contract Number |DTFH?D—93—D-[H}D‘I
Project Name |ASTER FALLS LOOKOUT ROAD
Project Number |MT PRA GLAC 10(64)
Item and Lot Specifications
ltem [40101-1000 et It
Property Specifications
Select template -> [FP-14, 401- Gyratory Method (3/4 inch nominal maximum) - Full Production ~|
Add property | Properties ... | Target specs | Delete selected rows |

Property | Category (1 or 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated #tests |
AC-m 1 +/dev 45 0.40 26

VMA 1 min 130 26

% DEN 1 min 51.0 26

VOIDS 1 info only 26

VFA 1 infa onhy 26

Rice-5G 1 info only 26

1" 2 info only 26

34" 2 info only 26

172" 2 info only 26

3/8" 2 info only 26

H4 1 info only 26

HE 2 info only 26

H16 2 info onhy 26

H30 1 info only 26

H50 2 info only 26

H200 1 info only 26

DSRorg 1 min 1.00 5

DSRres 1 min 220 5

DSRpav 1 max 5000 5

EBR s 1 max 300 5

EBRm 1 min 0.300 5

Save Save & Close ‘ Quit ‘
Y

View of completed full production target specifications.

f.  When finished entering all of the properties, click “Save and Close.” If the user presses

“Quit,” none of the changes made to the specifications will be saved and it will resort

back to the data that was entered prior to opening the specification set.
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D. Creating a Secondary Lab Sample Set in the same Lot

a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in
the “Identify New or Existing Sample Set(s)” box or in the Sample Sets drop down menu.

o Quality Level - Pay Factor Analysis

T

Restore fields

I File Reports Property specifications Test Results Help
Import »
Export 4
Sam Delete samplesets
Copy to fields r © ‘Item |Lut‘. |Lahnratory Project name Project number
4 - 1 40101-1000 1 Contractor Lab ASTER FALLS LOOKCUT ROAD MT PRE GLAC 10(64)
Clear fields |

Identify new or existi ple set(s)
Select all | Copy to fields | Clear fields I Restore fields |
‘Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 1 ICuntradur Lab T
Specifications _..
Contractor Lab i
I LI Test Results . | EanLPAY|
L = = = = = = 3 ~—

Operating the clear fields function.

b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.

This will copy the project information to be used for the new sample set.

o) Quality Level - Pay Factor Analysis

T ok

File Sample Sets Reports Property specifications Test Results Help

Q. le Set Sek

P

Imported ‘Ccmt.ract nunber -« |It.Em ‘Lclt. |Laboratory ‘Pruject name

Identify new or ple set(s)
Select all | Copy ta fields | Clear fields I Restore fields
Contract number Item Lot Laboratory
IConIraclor Lab ﬂ

‘ Project number

Specifications .| l

Exit QLPAY

Test Results .. |

Select copy to fields after highlighting sample set.
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c. Inthe “Laboratory” drop down menu, choose “Central Lab.”

Identify new or existing sample set(s)

Selectall | Copy to fields ‘ Clear fields ‘ Restore fields
Contract number Item Lot Laboratory
DTFH70-99-D-0001 40101-1000 |‘| |Centra| Lab

|Centra| Lab ﬂ

View after selecting Copy to fields and Central Lab.

d. Click on “Specifications.” The specifications should be identical to the original sample
set. Once the property specifications have been reviewed for accuracy, select “Save and

Close.”
a5 Lot Specifications EI@
Options
Project Specifications
Contract Number |DTFH?I}55-D-DDD‘I
Project Name |ASTER FALLS LOOKOUT ROAD
Praject Number |MT PRAGLAC 10(64)
ltem and Lot Specifications
ltem |40101-1000 Lot |1
Property Specifications
Select template -= | j
Add properly | Properties ... | Target specs | Delete selected rows |

Property | Category (10r 2) | Target Type | Target Value | +, - | Low Value | High Value | Estimated Htests | -
AC-m 1 +dev 43 0.40 26

VMA 1 min 13.0 26

% DEN 1 min 51.0 26 L
VOIDS 1 infa only 26 3
VFA 1 infa only 26

Rice-5G 1 info only 26

1 2 info only 26

4" 2 info only 26

1/2" 2 infa only 26

/8" 2 infa only 26

H4 1 info only 26

HE 2 info only 26 =

Save ‘ | Save & Close | Quit
Y

View of copied target specifications for the Central Lab.

e. QL-PAY is now set up to handle all of the 40101 sampling and testing for the project.
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E. Entering Test Results
a. Highlight the sample set that the user has test results for.
b. Select the “Test Results” button at the lower right of the window or the “Test Results”

drop down menu.

| e

8! Quality Level - Pay Factor Analysis
File Sample Sets Reports Property specifications |Test Results| Help

Sample Set Selection

Imported |Contract mumber © ‘Item |Prujact number

‘Lot |Laboratory |Project name

DTFH70-89-D-0001 40101-1000 1 Central Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(64)

Identify new or existing ple set(s)
Selectall | Copy to fields | Clear fields | Restore fields |
Contract number Item Lot Laboratory
I I Specifications ... |
[central Lab -] | E— | Exit QLPAY

Locations that can be selected to enter test results.

c. Begin entering the test result data, starting with Sample #1. Make sure to include
consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.

Form  TestResults  Reports

Contract Number Item Lot Laboratory
DTFH70-38-D-0001 [antoi-1000 [~ [Contractor Lab
Test Results
Exclude| Sample | ACm | VMA | %DEN | VOIDS |VFA | RiceSG | 1" | 34" | 1/2° |3/8" |#4 8 #16 | #30 | #50 | H20D
r 562 181 [905 71 608 (2467 100 [w0  [s52  [e5s  [an1 (246 (203 [12¢  [97  [58
’ r oz 489 172 |45 78 |m47 (2495 10 |00
* r

Clear Checks Delete selected rovis | save | SaveandClose | Qut |
.

View of consecutive test results being entered.

d. Three test results are needed before a statistical analysis can be computed.
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e.

When entering test results for the central lab on split samples, make sure the test

numbers match the corresponding contractor test result sample number or the analysis

will not be valid.

F. Calculating Pay Factor

d. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the

reports drop down menu.

@5’ Quality Level - Pay Factor Analysis .‘ QE
File Sample Sets [Repons] Property specifications Test Results Help
Short analysis ...
| Pay factor ...
Sample Set Select ol Char_‘ts
Imported Long analysis ... ry Eroject name Project number
» | | Report on Single or Paired Sample Sets ... Lr Lab ASTER FALLS LOOKOUT ROAD MT FRA GLAC 10(64)
- List Selected Sample Sets Lab ASTER FALLS LOOKOUT ROARD MT ERR GLAC 10(64)
List All Sample Sets
Grand Summary ...
Identify new or ¢ Random Sampling ...
Selectall | Copyto fields 1 Clear fields | Restore fields ‘
Contract number tem Lot Laboratory
| Specifications
Central Lab A
s Test Results ... (SaElNy

Selecting the pay factor report for the contractor’s lab.

e.

The reports menu will appear. By selecting the “Pay factor” report, the “Calculate pay

factor” button should already be checked. If not, select only the pay factor button and

then select “OK.” See the next page for the pay factor report selection.

= [S] |-

@5 Reports on single or paired samplesets

Pick reports

I” List test results

W Calculate pay factor

™ Histograms

Clear selections

™ Null Hypothesis

" Skewness and kurtosis
-

I Control charts |

™ Sampleset differences

for Null hypothesis and control charts

Primary Lab: |Contractor Lab
Alternate Lab: |CEHVE\ Lab ﬂ
b
Range of sample numbers
« All
" Range: to

I

Cancel |

Pay factor report selection.
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f. QL-PAY will produce a PDF report calculating the pay factor for the test results that have
been entered under the sample set. When the estimated number of tests have been
completed, QL-PAY will note that the testing has been completed and the final pay factor
value.

The view below shows the final pay factor for Aster Falls Lookout Road. When multiple
quality characteristics are being evaluated, the lowest pay factor of the individual
characteristics is the controlling pay factor. This is shown on the following page on the
pay factor printout. The quality characteristics have a 1.02, 1.05, and a 1.02 for the pay
factors in each category, thus the 1.02 is used for the overall final pay factor for the item.

Note: The “Calculate Pay Factor” report was selected for example purposes only. For
more information on other available reports see Section 4 Reports.

QUALITY LEVEL ANALYSIS & PAY FACTOR COMPUTATIONS
Project Name: ASTER FALLS LOOKOUT ROAD Item Number: 40101-1000
Project Number: MT PRA GLAC 10(64) Lot Number: 1
Project ID: DTFH70-99-D-0001 Lab: Contractor Lab
Quality Levels and Pay Factors

ality Actal
arac- Target Standard Pay
teristic Value Mean Deviation PWL Factor
AC-m 490 +- 040 5.03 0.203 91 1.02
VMA 13.00 min 15.98 1270 100 1.05
% DEN 01.00 min 02,50 1151 91 1.02
VOIDs info 5.70 1469 - -—
VFA info 63.11 5.738 - -—
Rice-SG info 2482 0.009 - -—
1" info 100.00 0.000 - -—
34" info 100.00 0.000 - -—
12" info 8321 1.775 - -—
3/8" info 68.31 1.582 — —
# info 4101 1.166 — —
#B info 2511 1.767 — —
#16 info 20.34 1318 - -—
#30 info 13.42 1.120 - -—
#50 info 080 1.047 — —
#200 info 6.20 0423 — —

TESTING COMPLETED
FINAL PAY FACTOR: 1.02

Pay factor report with item receiving a 2% bonus.
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7.4. Section 552
Structural Concrete
Example
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7.4. Section 552 Structural Concrete Example

This example will go through the process of setting up the sample sets for the sampling of 552
Structural Concrete.

TASK ORDER AWARD Contract No. DTFH70-99-D-0001

River Contractors, Inc.
Solicitation No. DTFH70-08-R-00021 P.O. Box 223
West Glacier, MT 59936

MT PRA GLAC 10(64)

ASTER FALLS LOOKOUT ROAD AWARD DATE: March 10, 2015
. . Unit
Pay Iltem No. Item Quantity | Unit Price Amount

55201-0800 | Structural Concrete, Class D (AE) 400 CUYD | $900.00 | $360,000.00

Example Section 552. — STRUCTURAL CONCRETE

552.20 Acceptance. See Example Table 552-9 for sampling, testing and acceptance requirements and the
quality characteristic category.

Material for concrete will be evaluated under Subsections 106.02 and 106.03. Furnish production certifications
with each shipment cementitious material.

The concrete mixture's slump, air content, density, and temperature will be evaluated under Subsections 106.02
and 106.04.

[Concrete compressive strength will be evaluated under Subsection 106.05] The lower specification limit is the
minimum required compressive strength at 28 days (f.”) specified in the contract. Remove and replace concrete
represented by cylinders having a compressive strength less than 90 percent of the minimum 28-day strength

(Fc).

Construction (including batching, placing, finishing, and curing concrete) of concrete structures will be
evaluated under Subsections 106.02 and 106.04.

Falsework and forms will be evaluated under Section 562.
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Example Table 552-9
Sampling, Testing, and Acceptance Requirements

Material or Type of . Test Methods Sampling Point of Split Reporting
(Ssggg cli?ct)n) éﬁ%igiiﬂ)cﬁ) Characteristic | Category Specifications Frequency Sampling | Sample Time Remarks
Density - AASHTO T 121 No -
Measured ) AASHTO T 152 or 1 per load
Concrete and tested Air content - AASHTO T 196 after at Iegst Point of No Upon -
(552.09(b) for ) 0.25yd discharae completing
’ conformance Slump AASHTO T 119 (0.2m% is 9 No tests -
(106.04) Temperature - Field measured discharged No -
Deliver
1 set per 30 verification
yd® (25 m®) Discharge cylinders to
Concrete Statistical Corppresshlve I AASHTOT23 & T tht? ot Ie;s stream at Y. 284 (’;he.COtoL
(552.09(b) (106.05) strengtl 29 than 1 per day point of es ays esignate
(28-day) and not less lacin laboratory
than 5 sets P 9 for
total scheduled
testing

File  Sample Sets

Sample Set Selection

Reports

Property Specifications

Test Results  Help

Imported | Contract number

Item Lot

Laboratory

 Identify newor e et
Selectall | Copyto fields | Clear fields | Restore fields |
Contract number ltem Lot  Laboratory
| I
=

Project name

Specifications ... |

Test Results ..

Project number

Exit QLPAY

Initial view when opening QL-PAY.

A. Enter data in the “Identify New or Existing Sample Set” fields.
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a. Contract Number: This can be found on the front cover of the contract. For this example
it is DTFH70-99-D-0001.

b. Item: Place the Item Number in this field. This example will begin with 552 Structural
Concrete (55201-0800).

c. Lot: Generally speaking, there is only one lot for each item; therefore, the full production
sample sets will always begin with Lot “1.”

d. Laboratory: Determine the lab that will be providing the test results. Typically, there will
only be one reporting laboratory for the structural concrete item. Determine from the
contract who is responsible for testing the concrete cylinders for compressive strength.
See Example Table 552-9 for the sampling and testing requirements.

~ ldentify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields
Contract number ltem Lot Laboratory
DTFH70-99-D-0001 55201-0800 | 1 |Centra| Lab
ICentraI Lab LI

View after entering data into the sample set box.

B. Specifications
a. Click on “Specifications.”

r — N
o) Quality Level - Pay Factor Analysis lglﬂu
File Sample Sets Reports |Property specifications | Test Results Help
Sample Set Selection
Imported|Contract number |Item |Lor. |Laborar,ory Project name Project number
Identify new or existing sample set(s)
Selectall | Copy to fields | Clear fields | Restore fields |
‘Contract number Item Lot Laboratory
DTFH70-88-D-0001 55201-0800 1 IConlrador Lab —
Contractor Lab - i
I J Test Results . | [ETXLLNY

Selecting property specifications.
b. Enter the Project Name and Number from the contract cover page into the
corresponding fields.
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Project Specdfications

Contract Number |DTFH?EI—99—D—CIUEI1

Project Name  [ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64)
Project Name and Number under the specifications window.
c. Since there is not a template created for structural concrete, click on the “add property”

button under the “Property Specifications” section. See the next page for the “add
property” location.

o:l | ot Specifications EI@

Options
Project Specihications

Contract Number |DTFHTD—55—D-DDD1

Project Mame |ASTER FALLS LOOKOUT ROAD

Project Number [MT PRA GLAC 10(64]

Item and Lot Specifications
ltem [55201-0800 Lot [1
Property Specifications
Select template -» | j
Add property Properties | Target specs ‘ Delete selected rows |
Property | Category {1 or 2) | Target Type ‘ Target Value | +,- | Low Value | High Value ‘ Estimated #tests |

Save | Save&Close | Quit |

Add property tool under property specifications.

After reviewing the “Sampling, Testing, and Acceptance Requirements from Example
Table 552-9,” the only property that will be evaluated for 552 Structural concrete is the
compressive strength.

In the “Select a Property window,” scroll to the bottom of the window, select the “28
day” compressive strength property, and click “OK.”
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The “28 day strength” property will now be displayed in the property specifications

section.

Selecting 28 day strength property.

ol Select a Property &J
Property | Description -
E %0D  — % oil distillate
E%RES — % residue
Emp77 residue penetration @ 77F
Erd39 - residue ductility @ 39.2 F
Erd77 - residue ductility @ 77 F
EfTUF  — residue toughness
ErTEN - residue tenacity
E%S0L — % solubility in trichlorethylene
ESET  — setlementtest
E%POL — % polymer
Portland Cement Concrete
%BAR air content of plastic concrete
SLUMP  — concrete slump =i
=
oK Cancel
= — ——— |

a2 Lot Specifications [ =] =]
Options
Project Specifications
Contract Number |DTFH7DL9&D4}DG1
Project Name |ASTER FALLS LOOKOUT ROAD
Project Number |MT PRAGLAC 10{64)
Item and Lot Specifications
ltem |55201-0800 Lot |1
Property Specifications
Select template -> | j
Add property Properties ‘ Target specs ‘ Delete selected rows |
Property ‘ Category (1 or 2) | Target Type ‘ Target Value | +, - | Low Value | High Value | Estimated H tests |
28 day 1
Save | Save & Close | Quit ‘
4

View after entering project name and number and selecting the properties.
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C. Adjusting Property Specifications to Match Contract

a. After opening the specifications dialog box and selecting the properties, the Sampling,
Testing, and Acceptance Requirements along with the concrete compressive strength
from the contract will be needed to finish inputting the correct data.

b. To adjust the properties, highlight the property in the lower table to adjust and click on
the “Target Specs” button. This will bring up a new window to enter the testing
parameters for the particular property. Determine the testing parameters for the
property and select the appropriate target specifications, i.e. min, max, etc.

In this example, highlight the “28 day” property in the lower table and select “Target
Specs.” This is shown on the following page.

Property Specifications

Select template —> | ﬂ

Add property | Properties ... |

’Target Specs | Delete selected rows |

Highlight the property and select Target Specs.

Each field that is not grayed out will need to be filled in with data from either the
sampling and testing specification or the contract.

@' Target specifications - - =aEn X

28 day
Criticality Level (1or2) |1

Target Specifications

& 1 . -
i - dev Target value +/- allowable deviation Target Value ,7
' min Minimurm
Allowable Deviation
" max Maximum
L Low Value
" mean Mean as Target Value within range
" info Property is Informational Only High Value

Estimated number of tests

o

View of the Target Specifications window.

QL-Pay 6.0 User’s Manual 110



i.  The criticality level is found in Example Table 552-9 under category.

Compressive strength is a category 2.

ii.  The target specification for compressive strength is “min.” When this button is
selected the only changeable field in the target specifications subsection is the
“low value.” The target value will be the value stated in the contract

documents. In this case, using the contract, the minimum compressive

strength is 4000 psi.

c. The estimated number of tests needs to be the actual number of tests that will be taken

throughout the project. This number can be changed at a later date if the number of

tests increases or decreases, but the final number of tests taken should be reflected
under each property at the completion of the item. To determine the number of tests,
divide the contract quantity for the item by the sampling frequency and use that value
for all of the estimated number of tests. For this example, the contract requires 400 YD?
and the sampling frequency is 1 per 30 YD? (from Example Table 552-9); therefore, the

estimated number will be 13 tests for this project.

-

o' Target specifications ==y X
28 day
Criticality Level (1or2) |2
Target Specifications
" +- [- jati
/- dev Target value +[- allowable deviation Target Value
* min Minimurm
Allowable Deviation
" max Maximum
Low Val 4000
" mean Mean as Target Value within range owvale
" info Property is Informational Only High Value
Estimated number of tests |13
OK Cancel

28 day entered target specifications.

d. After the target specifications are entered, click “OK.”

e. When finished entering all of the properties, click “Save and Close.” The completed

property specifications window is shown on the next page.
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a2 Lot Specifications
Options
Project Specificalions

Contract Number [DTFH70-95-D-0001

Project Name ‘ASTER FALLS LOOKOUT ROAD

Project Number [MT PRAGLAC 10(64)

Item and Lot Specifications

ltem [55201-0800 Lot 1

Property Specificalions

Select template -> | j

Add property | Properties ... | Target specs | Delete selected rows ‘

Property [Category (lor2) [ Target Type | Target Value | +.- | Low Value | High Value | Estimated #tests |
28 day 2 min 4000 13

Save | | Save &Close | Quit ‘

Completed target specifications prior to selecting Save & Close.

If the user presses “Quit,” none of the changes made to the specifications will be saved
and it will resort back to the data that was entered prior to opening the specification set.

f. QL-PAY is now set up to handle all of the 55201 sampling and testing for the project.
D. Entering Test Results

a. Highlight the sample set that the user has test results for.

b. Select the “Test Results” button at the lower right of the window or the “Test Results”
drop down menu.

a2’ Quality Level - Pay Factor Analysis =RIEh X
File Sample Sets Reports Property specifications |Test Results| Help

Sample Set Selection
Imported Contract number Item Lot |Laboratery
4 I DTFH70-99-D-0001 55201-0800 1 Central Lab

Preoject name Eroject number

ASTER FALLS LOCKOUT RCAD MT PRA GLAC 10(64)

Identify new or existing sample set(s)

Select all | Copy to fields ‘ Clear fields | Restore fields ‘
Contract number Item Lot Laboratory
| Specifications
|Centra| Lab j

Test Results .. [EmReURAY

Locations that can be selected to enter test results.
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c. Begin entering the test result data, starting with Sample #1. Make sure to include
consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.

o' Sample Test Results =1

Form Test Results Reports

Contract Number Item Lot Laboratory
DTFH70-93-D-0001 [55201-0800 [T [centallab
I
Test Resulis
Exclude |Sample |28day | Remark
I 4800
I B 4750
3 4200
I R 4625
I - 4250
[ T 4300
I Y | 4450
I R 4700
[ S 4200
s | & 10
*
Clear Checks | Delete selected rows Save | Saveand Close | Quit

View of consecutive test results being entered.

d. Three test results are needed before a statistical analysis can be computed.

F. Calculating Pay Factor
a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the
reports drop down menu.

=R

File Sample Sets | Reports | Property Specifications  Test Results  Help
Short analysis ..
Sample Set Sel
Pay factor ...
Imported Control charts ... ratory Project name Project number
Long analysis ...
3 ractor Lab |ASTER FALLS LOOKOUT ROAD |MT PRR GLAC 10(84)

Report on Single or Paired Sample sets ...

List selected Sample sets
List all Sample sets

Grand Summary ...

Random sampling ...

Identify new or existing sample set(s)

Selectall | |[Copytofields | [ Qearfields | [ Restore fields |

Contract number tem Lot  Laboratory

_
- [W]lau’m]

Selecting the pay factor report for the contractor’s lab.
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b. The reports menu will appear. By selecting the “Pay factor” report, the “Calculate pay

factor” button should already be checked. If not, select only the pay factor button and

then select “OK.”

( a5' Reports on single or paired samplesets 5 S )
Pick reports
I List test results Clear selections
I Histograms

I~ Mull Hypothesis
I~ Skewness and kurtosis
I Control charts

I~ Sampleset differences

for Mull hypothesis and control charts

Primary Lab: |Contractor Lab

Altemate Lab |Centra| Lab j

Range of sample numbers

& All

" Range: to

| oK I Cancel |

Pay factor report selection.

c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have

been entered under the sample set. When the estimated number of tests have been

completed, QL-PAY will note that the testing has been completed and the what the final

pay factor for the item is.

The view below shows the final pay factor for Aster Falls Lookout Road. When only using

a category 2 property specification, the maximum pay factor is a 1.00 when the PWL is

above 90. This is shown on the following page on the final pay factor report.

Note: The “Calculate Pay Factor” report was selected for example purposes only. For

more information on other available reports see Section 4 Reports.
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QUALITY LEVEL AMALYSIS & PAY FACTOR COMPUTATIONS

Project Mame: ASTER FALLS LOOKOUT ROAD Item Wumber: 55201-0B00
Project Number: MT PRA GLAC 10(&4] Lot Humber: 1
Project ID: DTFH709900001 Lab: central Lab
gpecifications
guality Characteristic: 28 day
Category: 1
Number of Tests, actual: 9; estimated: 13
(min} Minimum: 4000
guality Levels and Pay Factors
guality Actual
Charac- Target standard Pay
teristic value Maan Deviation PWL Factor
28 day 4000.00 min 4475 .00 246.855 a9 1.04

current Pay Factor: 1.04
Projected Pay Factor Baesed On Quality Lewvel: 1.04

Structural concrete pay factor resulting in a 1.00.
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7.5. Exporting Data
Example

QL-Pay 6.0 User’s Manual 116



7.5. Exporting Data Example
Sample sets can be exported from QL-PAY in three separate functions: by the selected project,
all projects, or selected sample sets.
1. Selected Project: This will export any sample sets associated with the project that
is currently highlighted.
2. All Projects: This option will export all projects within the QL-PAY window.
3. Selected Sample Sets: This will only export the individual sample set(s) the user
has selected.
a. Select the appropriate exporting function needed by going to “Sample Sets” - “Export

“ “ ”
- “Export .
o=l Quality Level - Pay Factor Analysis
File | SampleSets | Reports  Property Specifications  TestResults  Help
< Import 3
Export 3 Export all projects i
Delete Somple sets Export selected project ¥ Project name Project number
. Export selected sample sets
Copy to fields
Clear Export directory ..
Clear fields
Restore fields
—ldentify new or sample
Selectall | Copy tofields | Clearfields | Restore ficlds |
‘Contract number Item Lot Laboratory
Central Lab vI Test Results | EntQLPAY|

Exporting sample set functions.

b. The data set(s) will be saved in a single file and sent to the export directory. This file can
now be stored on the computer or sent electronically to be used by others.

o

|, =« QLPAY » export

Organize ~ Include in library =

\ -
« Favorites

I Desktop & qIpf160112001
|4 Downloads 2] qipf160112002

é} Recent Places 2 qlpfl60112003

] Libraries
LJ, Documents

J‘, Music

3 items
+

Exported file directory.
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	1. Introduction
	2. Getting Started
	2.1. Menu Functions
	2.1.1. File
	File menu from the home screen of QL-PAY.
	A. Db (Data) Directory
	This specifies where the sample set data is located on the hard drive.
	B. Export Directory
	When exporting data from the program, a transfer file will be established in the specified directory.  The data from the QL-PAY program is exported as a .XML that can be read by another user.
	C. Import Directory
	This specifies the default location for the transfer files to import.
	Note: The directories should automatically be set up within the QL-PAY file in a default location already on the computer hard drive upon initial installation of the program.  This can be located by selecting the directory the user wants to view from ...
	Locating the directories in QL-PAY.
	D. Settings
	The settings tab allows for the Organization Name, Print Signature Box, and Quality Level Format to be adjusted.
	QL-PAY main settings window.
	a. Organization Name:  The organization name will appear on all generated reports.
	b. Print Signature Box:  When checked, a signature block will be printed on the Pay Factor Report.
	c. Quality Level Format:  Depending on the box selected, Quality Level will be reported as “Percent within Limits” or as “Percent Defective.”
	E. Property Specifications Templates
	Prior to inputting data, property specifications will need to be provided.  Users can create a custom template to aid in classifying property sets.
	Property specification template window.
	This tab within the file menu allows new templates to be established that can be reused from the user’s computer.  These templates can be found when setting up projects under “Property Specifications.”  See Section 3.5 Creating a New Target Specificat...
	2.1.2. Sample Sets
	A. Import
	View of the sample set import menu functions.
	a. Import Sample Sets
	The user can import transfer files into QL-PAY using this option.  The user will have an .XML file that will be placed in the “import directory” mentioned above in the “File” menu functions.  When importing data sets, inconsistencies in the property s...
	b. Clear “Import” Directory
	This function provides the user with the ability to delete the .XML transfer files from the import directory.
	B. Unmark Recent Imports
	Upon transfer into QL-PAY, the imported sample sets are denoted with a check mark under the “Imported” column heading.  The check marks will remain in the column until QL-PAY is closed, unless they are removed by the user during the session.
	C. Export
	View of the sample set export menu functions.
	Note:  In QL-PAY, a project is specified as a group of sample sets that are encompassed by an identical project name and project number entered by the user.  When selecting a “project,” all sample sets that have the corresponding project name and numb...
	a. Export all Projects
	All sample set data for every project in QL-PAY is exported to a transfer file in the export directory.
	b. Export Selected Project
	This allows the user to export the sample set files associated with the selected project, thus creating a transfer file in the export directory.
	c. Export Selected Sample Set
	The function exports only sample sets selected by the user to the export directory.
	d. Clear Export Directory
	This function provides the user with the ability to delete the .XML transfer files from the export directory.
	D. Delete Sample Sets
	The user can delete the sample sets by highlighting the appropriate sample sets.  See Section 3.4 Deleting an Existing Sample Set for further instruction.
	E. Copy to Fields
	When a sample set is selected, the user can copy the Contract Number, Item, Lot, and Laboratory into the “Identify new or existing sample set” fields to minimize entering project information multiple times for the same project.
	F. Clear Fields
	When information has been entered in the “Identify new or existing sample set” fields, it can be cleared by selecting this option.
	G. Restore Fields
	The restore function will re-establish the data that was entered previously into the editable fields.
	Note:  Copy/Clear/Restore fields can be found in the “sample sets” menu function or they can also be located as buttons in the “Identify new or existing sample set” box in the lower portion of the home screen.
	Copy/Clear/Restore fields locations on the home screen.
	2.1.3. Reports
	The pull down menu from the “Reports” tab provides options to select various pre-selected report types.  See Section 4 Reports for a detailed explanation of the report components.
	Reports menu function on the home screen.
	A. Short Analysis
	The short analysis compiles the test result values with the pay factor and null hypothesis analysis.  The generated report will include a listing of the test results, pay factor analysis, and null hypothesis for the selected sample set.
	Short analysis short cut report selection.
	B. Pay Factor
	The pay factor report will generate a report with the pay factor for the sample set.
	Pay factor short cut report selection.
	C. Control Charts
	Control Charts show a comparison of the test results with the specification limits.
	Control chart short cut report selection.
	D. Long Analysis
	The long analysis includes a listing of the test result values, pay factor analysis, histograms, null hypothesis, skewness and kurtosis, and control charts for the selected sample set.
	Long analysis short cut report selection.
	Note:  The previous four report selections (A-D) are a pre-selected specialized report short cut.  By choosing these particular reports, a report will be generated with the data pertaining to the specific report.
	E. Report on Single or Paired Sample Sets
	This report option brings up the selection box to allow the user to manually select the combination of reports to run on the sample sets.
	F. List Selected Sample Sets
	This creates a list of the identifying information for the sample set that is selected.
	G. List All Sample Sets
	This function creates a list of the identifying information for all of the sample sets that are inputted in the QL-PAY database.
	H. Grand Summary
	A report is produced that includes the summary of all of the properties in the selected sample sets, along with the option to include an analysis of the sample sets and/or histograms of the data.
	I. Random Sampling
	A report is generated at the user’s discretion to produce random numbers using the project information of the selected sample set.  The random numbers can be established by an item quantity or by roadway stationing of the project using the parameters ...
	2.1.4. Property Specifications
	A “property set” is an asset of properties pertaining to a lot specified by Contract Number, Item Number, and Lot Number.  This set contains one or more “Properties and Specifications” for the various items on a project that need to be tracked through...
	2.1.5. Test Results
	Test Results menu on the home screen.
	The “Test Results” tab directs the user to a window for entering test results specific to the selected sample set.  The user can choose to exclude certain samples, delete samples, and generate reports from this window.  Verify the appropriate laborato...
	Window for entering test results.
	2.1.6.  Help
	A. Help on Menus and Forms
	This help function will give you the basic information related to menus and forms within the QL-PAY database.
	B. About QL-PAY
	The version and build number of the QL-PAY program being used are displayed under this option.


	3. Setting Up a Project
	3.1. Using the Contract
	To determine how an item will be accepted, each Section of the contract has an Acceptance Subsection and Sampling, Testing, and Acceptance Requirements Tables that will denote how the material will be evaluated.  If it is stated that a particular mate...
	Example Section 301. Untreated Aggregate Courses Acceptance subsection.

	3.2. Creating a Sample Set
	Initial view when opening QL-PAY.
	A. Enter data in the “Identify New or Existing Sample Set” fields: Contract Number, Item, Lot, and Laboratory.
	Completed project data entered in the sample set box.
	Note:  Typically, there will be a “Central Lab” and “Contractor Lab” sample set for each item.  Make sure the drop down menu is not highlighted when moving on to the next step or it will not copy over to become a sample set.
	B. Specifications
	Initial view after opening the specifications window.
	a. Enter the Project Name and Number.
	Entered project name and number.
	Note:  The project name and number must be identical for all files associated with the particular project, i.e. Item 401 and Item 301 sample sets.
	b. Select the appropriate template from the drop down menu under “Property Specifications.”
	Drop down menu for the property specifications template.
	By selecting a template, the majority of the specification has already been entered into the program and only minor changes will need to be completed.  See the next page for a view of the property specifications template.
	Choosing a property specifications template.
	c. If there is not a template specified for the item to be evaluated, property specifications can be added manually by using the “Add Properties” tool and individually selecting the properties required for analysis from the “Select a Property” window.
	Process for selecting individual properties.
	d. When using templates, there may be additional properties in the property specifications templates than are shown in the sampling and testing requirements of the contract.  The additional properties can be removed in two ways, either by highlighting...
	Deleting highlighted property specifications.
	C. Providing Target Specifications to Match the Contract
	a. To input specification targets, highlight the property in the lower table and click on the “Target Specs” button.
	Highlighted property prior to selecting target specs.
	This will bring up a new window to enter the specifications for the particular property.
	Target specification window.
	b. Select the criticality level for the target specification.  The criticality level (category) defines the lowest acceptable quality level a material can reach and still receive the contract price.  The category is broken into two levels which are st...
	c. Determine the testing parameters for each property and select the appropriate specification type, i.e. min, max, etc.  When the appropriate button is selected, the corresponding fields on the right will be highlighted to enter data.  Each field wil...
	i. +/- dev:  By selecting this option, the contract requires a target value and an allowable deviation be set for each individual property.
	ii. Min:  A minimum parameter is used when the contract states that a lower specification limit is required for the property.
	iii. Max:  The maximum value will be used when the specification specifies an upper limit for the property.
	iv. Mean:  When using the “mean” target specification, the program establishes the mean of the inputted data as the target value.  If the mean exceeds the maximum specification limit or is lower than the minimum specification limit, the program will a...
	v. Info:  By selecting the info button, the particular property will only be displayed in the reports for informational purposes.  These properties will not be used when calculating a pay factor.
	AC-m target specifications window completed.
	Note:  Estimate the number of tests that will be taken throughout the project and enter in the appropriate field.  This number can be changed at a later date if the number of tests increases or decreases.  The final number of tests taken should be ref...
	Note: The reports will not include a pay factor or percent within limits (PWL) if the estimated number of tests for a particular item is not entered.
	d. After the target specifications are entered, click “OK” and proceed to adjusting the remainder of the properties.  The completed specifications window is shown on the following page.
	Target Specifications adjusted per contract requirements.
	e. When finished entering all of the properties, click “Save and Close.”
	Note: The specifications window has three options for leaving the window: “Save,” “Save and Close,” and “Quit.”  Each function has a separate outcome.
	Save:  If the user selects “Save,” the data that has been entered will be saved, but the specifications window will not close.
	Save and Close:  By selecting “Save and Close,” the data that has been entered will be saved and the specifications window will close.
	Quit:  If the user presses “Quit,” none of the changes made to the specifications will be saved and it will resort back to the data that was entered prior to opening the specification set and close the window.

	3.3. Creating a Secondary Lab Sample Set in the same Lot
	A. From the home screen of the QL-PAY program, press the “Clear Fields” button located in the “Identify New or Existing Sample Set(s)” box.
	B. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.  This will copy the project information to be used for the new sample set.
	After selecting Copy to Fields, the sample set information is transferred.
	C. In the “Laboratory” drop down menu, choose “Central Lab.”
	View after selecting copy to fields and the Central Lab.

	D. Click on “Specifications.”  The specifications should be identical to the original sample set.  Select “Save and Close” once the property specifications have been reviewed for accuracy.
	3.4. Deleting an Existing Sample Set
	To delete a sample set, highlight the sample set to delete and click on the “Sample Sets” drop down menu.
	Deleting an existing sample set.
	From there, select “Delete Sample sets” → “Yes.”
	Deletion confirmation.

	3.5. Creating a New Target Specification Template
	A. Go to “File” → “Property Spec. Templates.”
	Selecting the property specification template function.
	B. Under the “Current Template” field, type the title the new template will be named.
	Creating a new template.
	C. Select “Add Properties.”  Highlight the properties to be included in the template and click “OK.”
	Selecting a property.
	D. To rearrange the order of the properties within the new template, drag and drop the property in the desired location.
	E. When all properties and locations have been set in the template, select “Save Current Template” and then “Close.”
	Steps to save and close the property specification template.
	F. The template will now be available to select under the specifications window, when creating a new sample set.
	G. This process can also be used to edit existing templates by selecting a template on the “Property Spec. Templates” page instead of creating a new one.
	Note: Templates that are created by the user are only stored on the user’s computer and will not transfer to another user.

	3.6. Inputting Test Results
	A. Highlight the sample set that the user has test results for.
	Highlighted sample set.
	B. The test results can be accessed from two locations on the home screen. The user can either select the “Test Results” button at the lower right of the window or use the “Test Results” menu drop down.
	Options to access the test results screen.
	C. Begin entering the test result data, starting with Sample #1.  Make sure to include consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc. and do not skip lines.
	Note:  Three test results are needed before a statistical analysis can be computed.
	a. When entering test results, review the testing requirements for the appropriate number of decimal places to record.
	View of consecutive test results being entered.
	Note:  When entering a verifying lab’s test results, make certain to enter the appropriate sample number which correlates to the contractor’s sample, i.e. 3 and 3.  This will allow QL-PAY to compare corresponding sample splits throughout the analysis ...

	Example Section 301. — UNTREATED AGGREGATE COURSES
	4. Reports
	4.1. List Test Results
	4.2. Calculate Pay Factor
	4.3. Histograms
	A histogram shows where the data resides and how many results lie between specific values.
	These charts allow for easier viewing of data in a graphical manner.
	Plotted histogram for #8 sieve in the sample set.

	4.4. Null Hypothesis
	The null hypothesis can only be used when two labs are being compared.
	Selection for generating the Null Hypothesis report.
	When comparing the contractor lab to the central lab, the results should be similar but not identical.  The null hypothesis is computed at a 0.01 significance level.
	The null hypothesis generates two analyses: independent and paired.  An independent analysis compares the contractor’s test results that do not have corresponding government results with the results that have been recorded to date from the central lab...
	Two key questions to ask when reviewing the null hypothesis report are:
	1) Are the Means similar?
	a. This is answered using the t statistic.
	2) Are the variances similar?
	a. This is answered using the F statistic.
	Null hypothesis report from QL-PAY.

	4.5. Skewness and Kurtosis
	Skewness and Kurtosis are parameters used to determine if the data is normally distributed.
	Selection of Skewness and Kurtosis report.
	The following is an example of how a skewness and kurtosis report would appear in QL-PAY.
	Skewness and kurtosis report from QL-PAY.

	4.6. Control Charts
	The set of control charts produced by QL-PAY depicts the data in relation to the specification limits.  If an alternate lab has been selected, both sets of data will be plotted.
	Selection for generating a control chart report.
	These charts are beneficial in evaluating the consistency between the two labs and can assist in evaluating the data if a bias exists.  These charts are also valuable to use as production charts to help in visually assessing the consistency of the spe...
	Control chart from a QL-PAY report.

	4.7. Sample Set Differences
	The sample set differences report shows the actual difference between the contractor and the central lab value on a sample by sample basis. The report will show differences for only those samples where a contractor and a central lab value exist. This ...
	Selection showing the sample set differences report.
	The +/- shows the numerical representation of the data viewed in the control charts if the two labs are selected.  A sample of the printout for the sample set differences report is shown on the next page.
	Report showing the sample set differences.

	4.8. Primary and Alternate Lab Selection
	QL-PAY allows for the test results from the contractor’s lab to be compared with the results from an alternate lab.  An alternate lab selection is mandatory if the “null hypothesis” or “sampleset differences” report options are selected.
	Report specifications for lab comparison.
	The primary lab will be affiliated with the sample set selected prior to selecting the reports function.  Most times, the primary lab will be established as the contractor lab and the alternate lab will be the central lab for comparison purposes.

	4.9. Range of Sample Numbers
	Specifying a range of sample numbers.


	5. Importing/Exporting
	When importing or exporting data files from QL-PAY, each file has a specific number sequence associated with the day it was created.  The file name format is qlpf+YY+mm+dd+nnn.xml.  For example, the file below would look like qlpf+12+01+26+001.xml; th...
	5.1. Import
	A. Find the location the imported files are being pulled from by looking in the “Imported Files Directory.”
	Imported files directory.
	5.2. Export
	A. Select the appropriate exporting function needed by going to “Sample Sets” → “Export” → “Export ______.” A screen shot of the export menu is shown on the following page.


	6. Random Sampling
	The random sampling function of QL-PAY is used to generate random numbers by quantity and stationing for use on the project.  The contract requires certain items to be sampled at a specific frequency, thus calling for random sample numbers to be gener...
	6.1. Generating Random Number Reports
	6.1.1. By Quantity
	A. Select the “Sample Set” the user wants to generate a “Random Number Report” for.
	B. Open the Random Sampling function by selecting “Reports” and then “Random Sampling.”
	Process to open the random sampling function.
	C. Select the Interval Type as “By Quantity.”
	D. Enter the appropriate data from the contract documents into the open fields.  For this example, the contract calls for 18,000 tons of 401 Asphalt Concrete Pavement, Gyratory mix with a sampling frequency of 1 per 700 tons, thus 26 random numbers wo...
	View of random sampling data entry.
	E. Select “Generate.”  A PDF report will appear with the generated random numbers.  An example report is shown below.
	Generated random number report.
	Note: QL-Pay may generate reports not totaling the number of tests needed per the specifications.  If this happens, adjustments may need to be made to the sample interval to generate the appropriate number of samples.
	F. The report can be saved by using the “save as” function in the generated PDF file.
	Menu functions in Adobe Acrobat to save the random number report.
	6.1.2. By Roadway Station
	A. Select the “Sample Set” the user wants to generate a “Random Number Report” for.
	B. Open the Random Sampling function by selecting “Reports” and then “Random Sampling.”
	Process to open the random sampling function.
	C. Select the Interval Type as “By Roadway Station” using the appropriate project units.
	D. Enter the appropriate data from the contract documents.  For this example, the contract calls for 18,000 tons of 401 Asphalt Concrete Pavement, Gyratory mix with a sampling frequency of 1 per 700 tons, thus 26 random numbers will be needed.
	a. Generally, projects will be paved in two lanes and two lifts. To ensure that samples are taken from each lane and lift, there will be four reports generated with an equally distributed combination of bottom/top and left/right.
	The random sample data entry window for roadway stationing is shown on the next page.
	Random sampling data entry for roadway station.
	Note:  When entering the data in the fields, make sure to specify which lane the random numbers are generated for.
	E. Select “Generate.”  A PDF report will appear with the generated random numbers.
	Generated random number report.
	Note: QL-Pay may generate reports not totaling the number of tests needed per the specifications.  If this happens, adjustments may need to be made to the sample interval to generate the appropriate number of samples.
	F. The report can be saved by using the “save as” function in the generated PDF file.
	Menu functions in Adobe Acrobat to save the random number report.


	7. Examples
	This section will take the user through five different examples:
	The contract pages used for the QL-PAY setup examples are not specific to any project and should only be used for the following examples.
	7.1. Section 301
	Aggregate Courses
	Example
	7.1. Section 301 Aggregate Courses Example
	A. Enter data in the “Identify New or Existing Sample Set” fields
	a. Contract Number: This can be found on the front cover of the contract.  For this example it is DTFH70-99-D-0001.
	b. Item: Place the Item Number in this field.  This example will begin with 301 Aggregate Base Grading D (30101-2000).
	c. Lot: Generally speaking, there is only one lot for each item; therefore, the sample sets will always begin with Lot “1.”
	d. Lab: Determine the lab the user will be using for the test results.  Typically, there will be a “Central Lab” and “Contractor Lab” sample set for each item.
	B. Specifications
	a. Click on “Specifications.”
	Selecting property specifications.
	b. Enter the Project Name and Number from the contract cover page into the corresponding fields.
	Project Name and Number under the specifications window.
	c. Select the appropriate template from the drop down menu under “Property Specifications.”  For this example, choose FP-14, 301- Base, Grading D.  By selecting this template, the majority of the specification has already been entered into the program...
	View after entering project name and number and selecting the template.
	C. Adjusting Property Specifications to Match Contract
	a. After opening the specifications dialog box and selecting a template, the Sampling, Testing, and Acceptance Requirements will be needed to finish inputting the correct data.
	b. To adjust the properties, highlight the property in the lower table to adjust and click on the “Target Specs” button.
	Highlight the property and select Target Specs.
	This will bring up a new window to enter the testing parameters for the particular property.  Determine the testing parameters for each property and select the appropriate target specifications, i.e. min, max, etc.
	In this example, highlight the “3/4 inch” property in the lower table and select “Target Specs.”   Each field that is not grayed out will need to be filled in with data from either the sampling and testing specification, material specification or the ...
	View of the Target Specifications window.
	i. The criticality level is found in Example Table 301-1 under category.  The ¾” sieve is a category 2.
	ii. The target specification for the ¾” sieve is the mean.  This is found in the Acceptance Subsection of 301 Untreated Aggregate Courses.  The allowable deviation and the low/high value can be found under Example Table 703-2 Target Value Ranges for S...
	c. The estimated number of tests needs to be the actual number of tests that will be taken throughout the project.  This number can be changed at a later date if the number of tests increases or decreases, but the final number of tests taken should be...
	¾” sieve entered target specs.
	d. After the target specifications are entered, click “OK” and proceed to adjusting the remainder of the properties.
	e. Due to using the template, there are additional properties in the property specifications than are called for in the sampling and testing requirements.  The additional properties can be removed in two ways, either by selecting the row to delete and...
	Deleting the selected property specification.
	For this example remove the SE and SE/P property specifications.
	f. When finished entering all of the properties, click “Save and Close.”  This is shown on the following page.
	View of completed target specifications prior to selecting Save & Close.
	Note:  If the user presses “Quit,” none of the changes made to the specifications will be saved and it will resort back to the data that was entered prior to opening the specification set.
	D. Creating a Secondary Lab Sample Set in the same Lot
	a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in the “Identify New or Existing Sample Set(s)” box or in the Sample Sets drop down menu.  This is shown on the following page.
	Operating the clear fields function.
	b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.  This will copy the project information to be used for the new sample set.
	Selecting copy to fields after highlighting sample set.
	c. In the “Laboratory” drop down menu, choose “Central Lab.”
	View after selecting copying fields and Central Lab.
	d. Click on “Specifications.”  The specifications should be identical to the original sample set.  Once the property specifications have been reviewed for accuracy, select “Save and Close.”
	View of copied target specifications for the Central Lab.
	e. QL-PAY is now set up to handle all of the 30101 sampling and testing for the project.
	E. Entering Test Results

	a. Highlight the sample set that the user has test results for.
	b. Select the “Test Results” button at the lower right of the window or the “Test Results” drop down menu.
	Locations that can be selected to enter test results.
	c. Begin entering the test result data, starting with Sample #1.  Make sure to include consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.
	View of consecutive test results being entered.
	d. Three test results are needed before a statistical analysis can be computed.
	e. When entering test results for the central lab on split samples, make sure the test numbers match the corresponding contractor test result sample number or the analysis will not be valid.
	f. Select “Save and Close” when all of the test results have been entered into the program.
	F. Calculating Pay Factor
	a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the reports drop down menu.
	Selecting the pay factor report for the contractor’s lab.
	b. The reports menu will appear.  By selecting the “Pay factor” report, the “Calculate pay factor” button should already be checked.  If not, select only the pay factor button and then select “OK.”
	Pay factor report selection.
	c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have been entered under the sample set.  When the estimated number of tests have been completed, QL-PAY will note that the testing has been completed and the fina...
	The view below shows the final pay factor for Aster Falls Lookout Road.  When using the “mean” property specification, QL-PAY will adjust the target value to the mean of the samples unless the target value falls outside of the range in the contract sp...
	Pay factor report printout with 3/8” sieve out of specification limit.
	When reviewing the 3/8” sieve, the contract specifications state the range for the target value is between 51.0 and 82.0.  After all of the sampling was completed, the mean for the 3/8” sieve was 47.39.  This value is outside of the property specifica...
	Note: The “Calculate Pay Factor” report was selected for example purposes only.  For more information on other available reports see Section 4 Reports.

	7.2. Section 401
	Asphalt Concrete Pavement by Gyratory Mix Design Method – Control Strip
	Example
	7.2. Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method –Control Strip Example
	A. Enter data in the “Identify New or Existing Sample Set” fields
	a. Contract Number: This can be found on the front cover of the contract.  For this example it is DTFH70-99-D-0001.
	b. Item: Place the Item Number in this field.  This example will begin with 401 Asphalt Concrete Pavement, Gyratory Mix (40101-1000).
	c. Lot: To distinguish between production testing and the control strip, set the Lot as “TS1,” for test strip 1.  By labeling the Lot as “TS1,” the user has the opportunity to create a sequence of additional sample sets if multiple test strips are req...
	d. Laboratory: Select “Contractor Lab” in the drop down menu.  The “Contractor Lab” is typically used for a control strip, due to the testing being completed on-site.
	B. Specifications
	a. Click on “Specifications.”
	Selecting property specifications.
	b. Enter the Project Name and Number from the contract cover page into the corresponding fields.
	Project Name and Number under the specifications window.
	c. Select the appropriate template from the drop down menu under “Property Specifications.”  For this example, choose FP-14, 401 – Gyratory Method (3/4 inch nominal maximum) – Control Strip.  By selecting this template, the majority of the specificati...
	View after entering project name and number and selecting the template.
	C. Adjusting Property Specifications to Match Contract
	a. After opening the specifications dialog box and selecting a template, the Sampling, Testing, and Acceptance Requirements along with information from the asphalt mix design will be needed to finish inputting the correct data.
	b. To adjust the properties, highlight the property in the lower table to adjust and click on the “Target Specs” button.  This will bring up a new window to enter the testing parameters for the particular property.  Determine the testing parameters fo...
	Highlight the property and selecting Target Specs.
	In this example, highlight the “1/2” property in the lower table and select “Target Specs.”   Each field that is not grayed out will need to be filled in with data from either the sampling and testing specification, material specification or the mix d...
	View of the target specifications window.
	i. The criticality level is found in Example Table 401-2 under category.   ½ inch gradation is a category 2.
	ii. The target specification for ½ inch gradation is +/- dev.  The allowable deviation can be found in the Section 703.  For this example, the values stated in the mix design will be assumed to be accurate.  The target value will be the value stated i...
	c. The estimated number of tests is established in the specifications for the construction of the control strip.  For a control strip, the specifications state there will be 3 mix samples and 5 core samples taken for evaluation.
	½” entered target specs.
	d. After the target specifications are entered, click “OK” and proceed to adjusting the remainder of the properties.
	View of completed control strip target specifications.
	e. When finished entering all of the properties, click “Save and Close.”  If the user presses “Quit,” none of the changes made to the specifications will be saved and it will resort back to the data that was entered prior to opening the specification ...
	D. Creating a Secondary Lab Sample Set in the same Lot
	Note: Depending on the project circumstances and timing, it may be difficult and/or unwarranted to obtain verification from a second lab prior to starting full production.
	a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in the “Identify New or Existing Sample Set(s)” box or in the “Sample Sets” drop down menu.  This is shown on the following page.
	Operating the clear fields function.
	b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button or in the “Sample Sets” drop down menu.  This will copy the project information to be used for the new sample set.
	Select copy to fields after highlighting sample set.
	c. In the “Laboratory” drop down menu, choose “Central Lab.”  This is shown on the following page.
	View after selecting Copy to fields and Central Lab.
	d. Click on “Specifications.”  The specifications should be identical to the original sample set.  Once the property specifications have been reviewed for accuracy, select “Save and Close.”
	View of copied target specifications for the Central Lab.
	e. QL-PAY is now set up to handle all of the 40101 sampling and testing for the project.
	E. Entering Test Results

	a. Highlight the sample set that the user has test results for.
	b. Select the “Test Results” button at the lower right of the window or the “Test Results” drop down menu.
	Locations that can be selected to enter test results.
	c. Begin entering the test result data, starting with Sample #1.  Make sure to include consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.
	View of consecutive test results being entered.
	d. Three test results are needed before a statistical analysis can be computed.
	e. When entering test results for the central lab on split samples, make sure the test numbers match the corresponding contractor test result sample number or the analysis will not be valid.
	F. Calculating Pay Factor
	a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the reports drop down menu.
	Selecting the pay factor report for the contractor’s lab.
	b. The reports menu will appear.  By selecting the “Pay factor” report, the “Calculate pay factor” button should already be checked.  If not, select only the pay factor button and then select “OK.”  See the next page for the pay factor report selection.
	Pay factor report selection.
	c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have been entered under the sample set.  When the estimated number of tests have been completed, QL-PAY will note that the testing has been completed and the fina...

	7.3. Section 401
	Asphalt Concrete Pavement by Gyratory Mix Design Method – Full Production
	Example
	7.3. Section 401 Asphalt Concrete Pavement by Gyratory Mix Design Method – Full Production Example
	A. Enter data in the “Identify New or Existing Sample Set” fields
	a. Contract Number: This can be found on the front cover of the contract.  For this example it is DTFH70-99-D-0001.
	b. Item: Place the Item Number in this field.  This example will begin with 401 Asphalt Concrete Pavement, Gyratory Mix (40101-1000).
	c. Lot: Generally speaking, there is only one lot for each item; therefore, the full production sample sets will always begin with Lot “1.”
	d. Laboratory: Determine the lab the user will be using for the test results.  Typically, there will be a “Central Lab” and “Contractor Lab” sample set for each item.
	B. Specifications
	a. Click on “Specifications.”
	Selecting property specifications.
	b. Enter the Project Name and Number from the contract cover page into the corresponding fields.
	Project Name and Number under the specifications window.
	c. Select the appropriate template from the drop down menu under “Property Specifications.”  For this example, choose FP-14, 401 – Gyratory Method (3/4 inch nominal maximum) – Full Production.  By selecting this template, the majority of the specifica...
	View after entering project name and number and selecting the template.
	C. Adjusting Property Specifications to Match Contract
	a. After opening the specifications dialog box and selecting a template, the Sampling, Testing, and Acceptance Requirements along with information from the asphalt mix design will be needed to finish inputting the correct data.
	b. To adjust the properties, highlight the property in the lower table to adjust and click on the “Target Specs” button.  This will bring up a new window to enter the testing parameters for the particular property.  Determine the testing parameters fo...
	Highlight the property and select Target Specs.
	In this example, highlight the “AC-m” property in the lower table and select “Target Specs.”   Each field that is not grayed out will need to be filled in with data from either the sampling and testing specification, material specification or the mix ...
	View of the target specifications window.
	i. The criticality level is found in Example Table 401-8 under category.  Asphalt Content is a category 1.
	ii. The target specification for asphalt content is +/- dev.  The allowable deviation can be found in Subsection 401.17 Acceptance within the Asphalt Concrete Pavement by Gyratory Mix Design Method specification.  The target value will be the value st...
	c. The estimated number of tests needs to be the actual number of tests that will be taken throughout the project.  This number can be changed at a later date if the number of tests increases or decreases, but the final number of tests taken should be...
	AC-m entered target specs.
	d. After the target specifications are entered, click “OK” and proceed to adjusting the remainder of the properties.
	e. The Asphalt Binder is tested at a frequency of 1 per 2000 tons of mix (Example Table 401-8).  For this example, the contract requires 18,000 tons; therefore, the estimated number will be 9 binder tests for this project.  Once all of the properties ...
	View of completed full production target specifications.
	f. When finished entering all of the properties, click “Save and Close.”  If the user presses “Quit,” none of the changes made to the specifications will be saved and it will resort back to the data that was entered prior to opening the specification ...
	D. Creating a Secondary Lab Sample Set in the same Lot
	a. From the home screen of the QL-PAY program, press the “Clear Fields” button located in the “Identify New or Existing Sample Set(s)” box or in the Sample Sets drop down menu.
	Operating the clear fields function.
	b. Highlight the sample set to create a secondary lab and select the “Copy to Fields” button.  This will copy the project information to be used for the new sample set.
	Select copy to fields after highlighting sample set.
	c. In the “Laboratory” drop down menu, choose “Central Lab.”
	View after selecting Copy to fields and Central Lab.
	d. Click on “Specifications.”  The specifications should be identical to the original sample set.  Once the property specifications have been reviewed for accuracy, select “Save and Close.”
	View of copied target specifications for the Central Lab.
	e. QL-PAY is now set up to handle all of the 40101 sampling and testing for the project.
	E. Entering Test Results

	a. Highlight the sample set that the user has test results for.
	b. Select the “Test Results” button at the lower right of the window or the “Test Results” drop down menu.
	Locations that can be selected to enter test results.
	c. Begin entering the test result data, starting with Sample #1.  Make sure to include consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.
	View of consecutive test results being entered.
	d. Three test results are needed before a statistical analysis can be computed.
	e. When entering test results for the central lab on split samples, make sure the test numbers match the corresponding contractor test result sample number or the analysis will not be valid.
	F. Calculating Pay Factor
	d. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the reports drop down menu.
	Selecting the pay factor report for the contractor’s lab.
	e. The reports menu will appear.  By selecting the “Pay factor” report, the “Calculate pay factor” button should already be checked.  If not, select only the pay factor button and then select “OK.”  See the next page for the pay factor report selection.
	Pay factor report selection.
	f. QL-PAY will produce a PDF report calculating the pay factor for the test results that have been entered under the sample set.  When the estimated number of tests have been completed, QL-PAY will note that the testing has been completed and the fina...
	Note: The “Calculate Pay Factor” report was selected for example purposes only.  For more information on other available reports see Section 4 Reports.

	7.4. Section 552
	Structural Concrete
	Example
	7.4. Section 552 Structural Concrete Example
	A. Enter data in the “Identify New or Existing Sample Set” fields.
	a. Contract Number: This can be found on the front cover of the contract.  For this example it is DTFH70-99-D-0001.
	b. Item: Place the Item Number in this field.  This example will begin with 552 Structural Concrete (55201-0800).
	c. Lot: Generally speaking, there is only one lot for each item; therefore, the full production sample sets will always begin with Lot “1.”
	d. Laboratory: Determine the lab that will be providing the test results.  Typically, there will only be one reporting laboratory for the structural concrete item.  Determine from the contract who is responsible for testing the concrete cylinders for ...
	View after entering data into the sample set box.
	B. Specifications
	a. Click on “Specifications.”
	Selecting property specifications.
	b. Enter the Project Name and Number from the contract cover page into the corresponding fields.
	Project Name and Number under the specifications window.
	c. Since there is not a template created for structural concrete, click on the “add property” button under the “Property Specifications” section.   See the next page for the “add property” location.
	Add property tool under property specifications.
	After reviewing the “Sampling, Testing, and Acceptance Requirements from Example Table 552-9,” the only property that will be evaluated for 552 Structural concrete is the compressive strength.
	In the “Select a Property window,” scroll to the bottom of the window, select the “28 day” compressive strength property, and click “OK.”
	Selecting 28 day strength property.
	The “28 day strength” property will now be displayed in the property specifications section.
	View after entering project name and number and selecting the properties.
	C. Adjusting Property Specifications to Match Contract
	a. After opening the specifications dialog box and selecting the properties, the Sampling, Testing, and Acceptance Requirements along with the concrete compressive strength from the contract will be needed to finish inputting the correct data.
	b. To adjust the properties, highlight the property in the lower table to adjust and click on the “Target Specs” button.  This will bring up a new window to enter the testing parameters for the particular property.  Determine the testing parameters fo...
	In this example, highlight the “28 day” property in the lower table and select “Target Specs.”  This is shown on the following page.
	Highlight the property and select Target Specs.
	Each field that is not grayed out will need to be filled in with data from either the sampling and testing specification or the contract.
	View of the Target Specifications window.
	i. The criticality level is found in Example Table 552-9 under category.  Compressive strength is a category 2.
	ii. The target specification for compressive strength is “min.”  When this button is selected the only changeable field in the target specifications subsection is the “low value.” The target value will be the value stated in the contract documents.  I...
	c. The estimated number of tests needs to be the actual number of tests that will be taken throughout the project.  This number can be changed at a later date if the number of tests increases or decreases, but the final number of tests taken should be...
	28 day entered target specifications.
	d. After the target specifications are entered, click “OK.”
	e. When finished entering all of the properties, click “Save and Close.”  The completed property specifications window is shown on the next page.
	Completed target specifications prior to selecting Save & Close.
	If the user presses “Quit,” none of the changes made to the specifications will be saved and it will resort back to the data that was entered prior to opening the specification set.
	f. QL-PAY is now set up to handle all of the 55201 sampling and testing for the project.
	D. Entering Test Results

	a. Highlight the sample set that the user has test results for.
	b. Select the “Test Results” button at the lower right of the window or the “Test Results” drop down menu.
	Locations that can be selected to enter test results.
	c. Begin entering the test result data, starting with Sample #1.  Make sure to include consecutive sample numbers when entering in the test result data, i.e. 1,2,3,4, etc.
	View of consecutive test results being entered.
	d. Three test results are needed before a statistical analysis can be computed.
	F. Calculating Pay Factor
	a. Highlight the sample set for the contractor’s lab and select the “Pay factor” under the reports drop down menu.
	Selecting the pay factor report for the contractor’s lab.
	b. The reports menu will appear.  By selecting the “Pay factor” report, the “Calculate pay factor” button should already be checked.  If not, select only the pay factor button and then select “OK.”
	Pay factor report selection.
	c. QL-PAY will produce a PDF report calculating the pay factor for the test results that have been entered under the sample set.  When the estimated number of tests have been completed, QL-PAY will note that the testing has been completed and the what...
	Note: The “Calculate Pay Factor” report was selected for example purposes only.  For more information on other available reports see Section 4 Reports.

	Structural concrete pay factor resulting in a 1.00.
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