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SECTION 1 – INTRODUCTION
I2MS is an acronym for Inspection and Materials Management System.  In general, it is a web-based software program that allows the user to enter materials testing data into web-based forms that are then saved into a computer database.  This manual is written to provide the user with basic functionality of each of the features within I2MS.  Each section is written as a stand alone section thereby giving the user the ability to quickly focus on those items of most concern.

I2MS provides a systematic workflow process that enables supervisors to review, approve, or reject reports.  Once approved, I2MS provides a powerful search tool that allows the user to retrieve project-related data based on selected search criteria.  A schematic diagram of the workflow process is included as Appendix A.
In addition, I2MS provides the ability to perform statistical analysis on contractor and owner materials testing data.  Most of the statistical analysis tools have been rewritten in version 3.0 of I2MS.  These new tools allow the user to analyze various materials using a risk based approach as described in TxDOT’s manual entitled Quality Assurance Program for Design-Build Projects with a 15-year Capital Maintenance Agreement.  The basic premise in using these new analysis techniques is to focus resources on key material properties related to performance and to provide the Materials Manager with the ability to analyze data on a near real-time basis, thus providing increased active materials management.  Statistical analysis tools include basic descriptive statistics (mean, standard deviation, etc.), trend analysis, and three new “levels” of analysis for various material categories.  These statistical analysis tools allow the user to make informative materials management decisions.

Lastly, I2MS restricts certain features and functionality depending on a user’s access rights.  Section 5.0 provides more information on Administrative commands.

1.1 Acronyms
A listing of acronyms used throughout this manual is provided below.

	Acronym
	Description

	CQAF
	Construction Quality Acceptance Firm

	CTRL
	Control key on computer keyboard

	DB
	Design-Build

	FHWA
	Federal Highway Administration

	HMA
	Hot-mix asphalt

	IA
	Independent Assurance

	ID
	Identification

	I2MS
	Inspection and Materials Management System

	NTE
	North Tarrant Expressway

	OV
	Owner Verification

	OVF
	Owner Verification Firm

	PDF
	Portable Document File

	p-value
	A statistical value which relates the probability (ranging from zero to one) that the obtained results are due to chance alone (Type I error).  See text for further explanation.

	QA
	Quality Acceptance

	QAP
	Quality Assurance Program

	TFT
	Team for Texas

	TxDOT
	Texas Department of Transportation

	UI
	User Interface


SECTION 2 – NAVIGATING I2MS   

2.1 Accessing the Application

Type the following web address into the web browser:

https://i2ms.txdot.gov/sh130
2.2 Login Procedure

Using the cursor, type in your name and password as assigned to you in the boxes shown and select submit. Entries are case sensitive.
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Once you have logged into the site, you will see the Home Page with the default dashboard.
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You can change your password by selecting the Administration button.  See Section 5.1.1 for more information on changing a user password.

The log-in rights are controlled by the system administrator.  Based on your project role, your access to options within the system is restricted.

2.3 Navigating the User Interface (UI)

After logging into the system, you will see your default Dashboard which will contain your default queue. The available queues are dependent on user’s rights within the system. 
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2.3.1 Navigation Bar Functions
In addition to your default queue you will also find the Navigation Bar at the top of the screen.
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The Navigation Bar now appears in the upper left corner of the screen.  The Navigation Bar items, like the queues, is dependent upon the user’s rights. The comprehensive Navigation Bar allows quick access to the following modules:

· Dashboard – By default displays the current test or inspection forms for action by user, but also serves a point to navigate the system from or to create a new record.
· Search – A tool that can access OVF and/or CQAF forms by selecting entries in the header fields and/or certain fields in the body of the form. A result is returned based the input criteria.
· Select Form – Allows the user to select testing forms.

· Analysis – Allows viewer to view the current and historical level 1 and 2 analyses, and the level 3 observations.

· Reporting – A tool that allows the selection of two functions 1) My Reports and 2) Create Report.  My Reports allows the user to access output files for viewing, re-running, or deleting.  Create Report allows the user to perform typical statistical analyses on a selected data.
· Administration – A tool that administrators can use to populate, for instance, the drop-downs fields in test forms and to manage the qualifications of technicians as part of an Independent Assurance Program.  See Section 5.0 for more information on the functions within the Administration module.
2.3.2 Dashboard Functions
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The dashboard appears in the middle of the screen and has the following four tabs:

· My Inbox – The Dashboard, by default, will present records that require action from the user as part of specific workflow duties.
· Queue Explorer – Expands the queue to not only user specific records but all other records of the same Status.
· Search Results – Provides records that were queried using the “Search” feature in the Navigation Bar.

· Today’s Concrete – A search tool that displays concrete test specimens due for testing on a Break Date selected by the user.

2.3.3 Dashboard Queues
Within the Dashboard, a Queue drop-down menu is available.  The options that are available in the drop-down menu are based on either the CQAF or OVF Workflow process (see Appendix A).  

CQAF Workflow Queues

CQAF Data Entry Clerk 1 (as outlined in Appendix A) has the rights to enter data into web-based forms and to edit those records which have either a status of rejected or quarantined and DB-418-A forms with a status of reviewed.  The following two queues are available.
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· CQAF Data Entry Queue – Consists of CQAF test records in Reviewed or Rejected status.
· CQAF Quarantine – Consists of CQAF testing records that have been quarantined and need further action by data entry personnel.
CQAF Data Entry Clerk 2 (as outlined in Appendix A) has the rights to review the records entered by CQAF Data Entry Clerk 1 as well as view-only rights to exam those records that have been quarantined.  The following queues are available.
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· CQAF Data Entry Review Queue – Consists of CQAF test reports that need to be reviewed and sent to the Materials Manager.
· CQAF Quarantine – View-only rights for CQAF testing reports that have been quarantined and need further action by data entry personnel.
OVF Workflow Queues

The OVF Workflow Process is the same as the CQAF Workflow process.  The OVF Data Entry Clerk 1 (as outlined in Appendix A) has rights to enter data into web-based forms and to edit those records which have either a status of reviewed, rejected or quarantined.  The following two queues are available.
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· OVF Data Entry Queue – Consists of OVF test records in Reviewed or Rejected status.
· OVF Quarantine – Consists of OVF testing records that have been quarantined and need further action by data entry personnel.
OVF Data Entry Clerk 2 (as outlined in Appendix A) has the rights to review the records entered by OVF Data Entry Clerk 1 as well as view-only rights to exam those records which have been quarantined.  The following queues are available.
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· OVF Data Entry Review Queue – Consists of OVF test records that need to be reviewed and sent to the Materials Manager.
· OVF Quarantine – View-only rights for OVF testing records that have been quarantined and need further action by data entry personnel.
For any of the drop-down queues listed above, selecting the “Options” button on the right-hand side of the entry line of a testing record will give the user the following capabilities (options vary based on user rights):
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· View Form – Allows a user to view a record but does not allow a user to make changes.  At the bottom of the form are two option, Print View (to print) and Dashboard (to return to the dashboard menu).
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· Edit Form – Allows the creator of a record to edit the form.  Three options are available; Submit Final (sends the record to the Materials Manager for approval), Update Calculations (updates screen values), and Dashboard (returns user to the dashboard menu).
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· Add Note – Allows current user to add a note to the form and to view previous notes made by others.  After adding desired Notes, select Submit button to add note to record.
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· History – Allows the current user to view a date stamped history of the form and the actions that were taken by various users.  A separate window will appear with the history.  Once history is viewed, simply close the window to return to Dashboard screen.
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· Notes – Allows the current user to view the notes added to the form.  This is a view-only feature.  A separate window will appear with the history of the notes.  Once viewed, simply close the window to return to the Dashboard screen.
· Print View – Allows the current user to print a PDF of the form.  A separate window will appear allowing the user to save or print the PDF file created.
SECTION 3 – MATERIALS TESTING   

3.1 General Comments

The Materials Testing Module provides web-based forms which allow to the user to enter laboratory and field testing results.  This section of the User Guide explains basic functions of how to access testing forms, general rules for entering data, reviewing and approving reports, search features, and how to print documents. The test forms typically function in the same manner as their respective TxDOT Site Manager forms.

One of the primary reasons for defining specific header and footer information on a test report is to ultimately define the “bucket” for which the data will be grouped and analyzed.  As an example, the concrete Material Code (i.e., mix ID) in the header field provides not only a designation for the concrete mixture but also serves as a method to group various testing results pertaining to the same mixture.  Once grouped, QA and OV testing results can be statistically analyzed for verification purposes. 
All of the forms have fields in the header that are required and others that are optional. The required fields include Sample ID, Date, Sample Type, Inspector/Sampler, Material Code, Supplier/Producer, Spec Item, Grade and Feature. Report type is defaulted to original, and will need to be changed to indicate a retest or correction of an original test, reference section 3.2 for more details. Within the test form itself, the shaded fields are fill-in and the white cells are calculated or filled in automatically by the application.
The OVF and CQAF forms have different functionality. Because the CQAF forms are only used to record test results, the test result fields that are calculated on the OVF forms have been turned off and are fill-in. Because of this, the “Update Calculations” button (reference Sections 3.2 – 3.3) is also not available on CQAF forms. Examples provided in this manual use the OVF version of the web-based forms.  If the I2MS program is implemented to support direct entry of on-going lab operations, the forms also have a “Save as Draft” ability. Instead of only having “Update Calculations” and “Submit Final” buttons there is a “Save as Draft” button as well. This allows the technician to save the test data of intermediate steps, and access it later for completion of the test, such as after moisture samples are dried.
Each form has a footer below the test results where values for Tested By, Test Date and the Stamp Code are recorded. The following stamp codes are available.

· Stamp code #1 – indicates a test report with results that meet specification requirements.  Automatically assigned when test report is authorized. 
· Stamp code #2 – indicates a test report with results that do no meet specification but Engineering Judgment was used in making the acceptance decision.

· Stamp code #5 – indicates a test report with results that failed to meet specifications.
If the Stamp Code is set to Engineering Decision, the Remarks field can be used to capture any corresponding information, such as the context of acceptance and the Engineer exercising acceptance.
3.2 Header Information

Sample ID – The Sample ID is a numeric or alphanumeric label that is used by the respective testing firms to track individual samples. A sample with multiple tests does not need separate Sample ID’s for each test.  Web-based forms which utilize multiple tests include DB 104-106, DB 200/07/36, and DB 418.  A sample is taken by the field technician and a single Sample ID is assigned.  The aforementioned forms allow the laboratory to perform multiple tests on a single sample.  In such cases, I2MS assigns separate test identification numbers for each of the tests automatically. The Sample ID should ideally contain identification of the sampler and the date of the test/sample. 
Sample Type – The sample type is used to differentiate how a sample or test location was determined. When the QA firm obtains a sample randomly, and the OV firm desires to split the sample, then the Sample Type for the QA firm should be designated as “Random split” and the OV firm should designated their sample as “Fixed split”.  To be included in the statistical analysis for verification, the sample must be designated as a random sample type.  Based on the above example, it’s imperative that both laboratories have a clear understanding on how to designate the sample type well before production begins.  A brief explanation of each sample type is given below.

· Random sample - The sample location was identified by applying a random number methodology to the entire sample lot such that each identifiable portion of the lot has an equal opportunity to be sampled/tested.  The method used to determining random samples should be described in the Owner Verification Testing and Inspection Plan (OVTIP) manual.

· Independent sample – OVF and CQAF samples test are obtained independent of one another.

· Random Independent sample – A sample that was obtained independent of either the OVT or CQAF sample with the sample location identified by applying a random number methodology.
· Random split sample – A random number was used to obtain the location for a sample to be tested by the CQAF and OVF.

· Fixed split sample – The sample location of a split sample is determined by any method other than the use of random numbers.
· Fixed independent sample – The sample location is not determined by random numbers, such as due to a localized concern, and is also independent.
· Internal test – A test/sample that is performed for a firm’s internal use, such as periodic quality control of testing methods or equipment.
· Not incorporated sample – Used when a test report has been previously entered into I2MS, but the material has been removed and replaced, and its status needs to be changed to remove it from being included in the statistical analysis. 

Report Type – The default sample type is Original. This is the test as it is first submitted to I2MS. Correction is used for the sample type if a correction needs to be made to any information in the test form. Correction should also be used for hydraulic concrete test forms where 28 day strengths are submitted when 7 day strengths were already submitted in an original test form. Retest is used when the sample is retested. It can be used when a Fixed-Independent test is used to test a location that previously failed a random-independent test.
Material – This cell is used to identify the Material Code for a definable material, which is a non-arbitrary description agreed upon by the CQAF and OVF. It can vary from the proctor number for a soil or base course, a mix id for hydraulic cement or asphalt cement mix, to an agreed upon code for a particular supplier’s aggregate.
Grade – This cell is used to identify the grade, mix type, or class of a material. It is a drop down and will often trigger other cells in the forms, such as the sieve sizes and specification requirements.
Feature – This cell is a dropdown and is used to clarify the material being tested. Typically it is used to describe the type of structure, such as a drilled shaft or footing, or may be used to designate the stationing used to locate the sample, such as a mainlane or frontage road. It is not used to sort categories for statistical analysis but assists in the review of test reports.
3.3 Entering Materials Testing Data
Step 1.
From the Dashboard screen, choose the Select Form button on the Navigation Bar
Step 2.
Choose OVF to initiate the form selection.

Step 3.
Select the testing Form you want from the drop down by selecting and clicking on the form number. As you scroll through the test forms, the selected form will have a blue background.

[image: image16.png]Search

Select Form

Administration

DB-105-E - Moisture Cartert of Agaregates
DB-104-6 - L L, Plactic Lint, Plastc ndex

DB-A07-E - Ber Linear Shrikage

DB-110-€ - Partce Size Analysis

DB-113:E - Woisture.Densty Work Sheet

DB-114.€ - Moisture.Densty Relationship of Subgrade and Embankment Sol
DB-115-1 - Nuclear Densy and Moisture Determination

DB-116-8 - Test Resistance o Degralton By Vet Bl il ethod

DB-117:E - Tinial Compression Tests

DB-126-€ - Determiing Sol pH

DB-129:E - Measuring Resistivty of Soi Materils

DB-140-E - Measuring Thickness of Pavement Layer

DB-200107736 - OVF HAIAC Test Data: DE-200-

DB-207-FPR, DB-227-F, DB-236-F, DB-207-F

DB-205- - Sand Equivalent
DB-207-FPL - GCIOA Test Data

DB-217.F - Defeterious Materia & Decartation For Corse Agar
DB-242.F - Hamburg Wheel Tracking Test

DB-401-A - Seve Analysis forFine & Coarse Aggregete

DB-406-A - Decartation TestFor Concrete Agoregates

DB-408-A - Orgaric Inpuriies n Fine Aggregete for Cancrete
DB-413-A - Deeterious Meterial

DB-418-4 - Fied Form Concrete Sample - Cylincers

DB-423-A- Determining Pavemert Thickness By Direc Measuremert
DB-530-C - Effect of Water On Biuminous Paving Mixures





Step 4. 
Enter the Information. Cells without drop down lists are completed by selecting the cell with the cursor and typing in the data. Cells that do have a drop down list are maintained by the program administrator.  See Section 5.3.3 for more information.

Drop Downs - for Drop down lists, select your choice with the cursor. 
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Dates - Dates can either be filled in by typing in the cell using the numerical format month/day/year or by using the calendar option in the cell by selecting the date with the cursor.
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Step 5. 
Once the data is entered into the form, click on the Update Calculations button to update the calculated fields in the test form. If the form is ready for review and approval, select Submit Final.  Selecting Dashboard will return you to the Dashboard menu.
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3.3.1 Individual Form Features

This section describes the unique features in I2MS forms not found in the Site Manager forms.

DB113 & DB114
DB113 and DB114 have a tool to adjust the moisture and dry density scales. By adjusting the values, you can find the combination that presents the best view of the moisture density relationship.
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DB117
Although DB-117-E has some calculated values, namely the Average Corrected Strength and determination of the Grade, it is principally a fill-in form. The test itself needs to be performed using the Tex-117-E SiteManager worksheet and the relevant information transferred to the I2MS form. Because the I2MS form does not need the ring deformation information of the original form, those cells are used to capture additional information to determine the density and moisture content of the specimen as tested. This is optional information and is not required to use the form. If desired, the calculations are started by weighing the specimen and stones before testing and entering into the form. After the test is completed, the Final Wet Weights of the Stones are then weighted and entered in the form. The form can now calculate the wet weight of the specimen. The specimen is then oven dried to determine its moisture content as tested and the result can be entered into the form in the Moisture Content of Specimen line. The last entry is the dry density of the specimen. The dry density of the specimen is determined by dividing the weight of the specimen in pounds by the volume of the specimen in cubic feet. The calculation is:
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Where:

D=Dry Density of Specimen, lb/cu. ft
W=Wet Weight of Specimen, lb
h=Height of Specimen, ft
r=Radius of Specimen, ft
After all of the required fields are completed the form will calculate the average corrected strength for 0 psi, 3 psi, and 15 psi.
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DB200/07/36
The DB-200/07/36 form is used to record OVF and CQAF HMA plant production results. This form was based on the set up for the Tx2QCQA04 SiteManager template. As a result, entering the Grade of the sample will populate the Sieve Sizes for the Gradation of Extracted Aggregate. However, all fields are fill-in cells and the form does not perform calculations for compliance with specification requirements.
DB418
The DB-418-A test form provides fields for recording the concrete batch information as well as the field and lab testing for hydraulic cement concrete test cylinders.
All of the batch information except Total Water is a fill-in cell. Actual Water is the amount of water in the original batch, including moisture in the aggregate and any water added directly from the plant. Water Added is the water added in the field. The Total Water cell is computed by adding the Actual Water to the Water Added amount. All three values are expressed in terms of gallons per yard of concrete. The Total Water is then compared to the Design Water from the original mix design to ensure design parameters have not been exceed. The user should note that the when the mix design is entered on the form, the Design Water is can be populated by referencing a look-up table described in Section 5.3.2.  Therefore, the Design Water for each mix design should be entered in the maintenance portion of the computer program.
If applicable, the form has an area to express the loss of air and slump at placement when the concrete is being pumped and assumed loss values are being used. For instance, when the sample is obtained at the mixer and not at the end of the pump hose, there is an inherent change in the concrete due to a number of frictional forces that result in a net loss.
The field test results fields are also fill-in cells with a drop down provided for Aggregated Correction Factor. The Concrete Cylinders Information cells are also typically fill-in with drop down lists for Class of Concrete, Specimen Size, Age, Type Fracture and Tested By. The Mix Id should match the Material Code from the header. The Specimen and Test Date are automatically entered when the Age dropdown is selected and the Sample Date has already been entered. The Strength and Average 7 and 28 Day Compressive Strength cells are calculated fields that are populated when the Update Calculations button is selected.
Compressive strength information is added to the bottom of the form based on the age of the specimens.  As an example, 7-day information is entered and the test report is saved with a workflow status of “Reviewed” but the data is allowed to used in the analysis (e.g., for a comparison of 7-day compressive strengths).  The form will remain in active status until the 28-day information is entered.  Selecting the “Today’s Concrete” tab on the Dashboard, see Section 2.3.2, will allow the user to view when the 7-day and 28-day testing will occur.  The approval workflow process for DB-418-A is shown in Appendix A.
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Sample time and batch time are recorded by selecting the calendar symbol that is in the cell. You do not have to select a date, instead click on the time displayed (default is 12:00 am) and set the hour and minutes by entering the hour and tabbing over to the minutes, and changing the am to pm if appropriate. 

3.4 Approval Workflow

The approval workflow process, as shown in Appendix A, is the same for both the CQAF and OVF.  Once a testing report is entered by the Data Entry Clerk 1, the Submit Final button is selected and the status of the report is assigned as Submitted. The testing report is now in the Date Entry Review Queue.  Upon review by the Data Entry Clerk 2, the testing report may be sent to the supervisor for approval or rejected back to the Date Entry Clerk 1 for corrections.  If the testing report is sent to the supervisor for approval, the status is changed from Submitted to Pending and the form is removed from all Data Entry queues.  At this point, the supervisor has the option of including the data in the analysis or quarantining the report for further action.  If quarantined, the report is sent back to the Data Entry Clerk 1 for review, correction, and submittal back to the supervisor.  The Data Entry Clerk 2 does not review quarantined reports.

For concrete strength testing, the approval workflow allows the supervisor to cycle the report back to the Date Entry Clerk 1 to enter remaining data (i.e., 2-day, 7-day, 28-day strengths).  The “For Analysis” box is automatically checked, as shown below, so that the testing report can be included in the database for future analysis.  This option allows the supervisor to analyze data while the report is cycled back through the workflow process.  As an example, 7-day strengths can be analyzed while the 28-day information is pending.  See Appendix A for a graphical representation of the DB418-A approval workflow.  If the supervisor does not want the data automatically included in the database for analysis, the box can be manually unchecked.
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If you have edited a test form, in any way, you will not be able to approve it.  Likewise, if at some point you approved a testing form and if it is rejected later, you cannot edit it.

3.4.1 Reviewing and Submitting Testing Reports

The following steps allow the Data Entry Clerk 1 to review reports for correction and to submit reports for approval. 

Step 1.
Select Dashboard from the Home Screen.  Select either the Data Entry or Quarantine queue as shown below.  These queues are populated with records that have been either rejected during the review process by the Data Entry Clerk 2 or quarantined by the supervisor.

Step 2.
Choose a record to view by selecting the Options button on the far right-hand side of the report and select View Form.

Step 3.
Review any explanatory notes from the Supervisor (Materials Manager) or Data Entry Clerk 2 by selecting Notes.

Step 4.
If corrections are necessary, select the Options button on the far right and choose Edit Form and complete necessary fields.

Step 5.
Select the Submit Final button at the bottom of the form.

Step 6.
If the Data Entry Clerk 1 believes that the form is correct and needs to add a note to the Supervisor or Data Entry Clerk 2, select the Option button at the far right to add a note, then select Submit Final at the bottom of the form.

3.4.2 Approving or Quarantining Testing Reports

The supervisor has the rights to either approve a test report to be included in the database for analysis or to quarantine a report for further correction.  The drop-down queues available to the supervisor are shown below.
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Step 1.
To approve or reject test records, access either the OVF or CQAF Testing Approval Queue from the Dashboard.  Notice below that the Status of the records is Pending.

Step 2.
Choose a record to view by selecting the Option button on the far right-hand side of the report and select View Form. If the reviewer wants to see all of the notes attached to the form then select Notes.
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Step 3.
After reviewing the form select the Approve for Analysis button at the bottom of the page to approve the form. Alternatively, the supervisor can also click on the check box in the For Analysis column in the approval queues.
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Step 4.  
If the reviewer wants to reject the record, a note can be added in the Comment box provided. Select the Quarantine button to send the report back to the Data Entry Clerk 1 for correction.

3.5 Searching for Records
I2MS allows the user to search for testing reports using a number of filters.

Step 1.
Access the Search Module by selecting Search from the Navigation Bar and selecting the Testing Search option.
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Step 2.
Use the drop-down menus and/or pick lists to complete as many fields as desired.  Hold the CTRL key to select multiple fields with using the left mouse button (e.g., Random-Independent and Random-Split).  These fields will be used as filters during the search routine.  Select Run Query.
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Step 3.
When the Run Query button is selected, the user is automatically taken to the Search Results tab on the Dashboard to view the records returned from the search.
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3.6 Printing Records
Step 1.
The user has two options to print a record.  Use the Options button to select the Print View command.  A PDF file of the selected record will open in a new window that can be printed.
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To select multiple records for printing, select the Print All button.  This command will send a print request to My Reports.
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Step 2.
 Select My Reports from the Reporting Option on the Navigation Bar
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Step 3.
Use the Option button to select View from appropriate line in My Reports showing the print request. The program will then return with a PDF file of the requested forms ready for printing.
SECTION 4 – STATISTICAL ANALYSIS PROCEDURES

4.1 General Comments

The statistical analysis module has been rewritten for Version 3.0 to include new “Levels” of analysis as described in TxDOT’s manual entitled Quality Assurance Program for Design-Build Projects with a 15-year Capital Maintenance Agreement (DB QAP).  Each test method that is required to be performed on a project is associated with a level.  Although I2MS provides the ability to change the required level of analysis based on the project specific conditions, any changes must be performed at the beginning of the project.  More information on modifying the levels of analysis can be found in Section 5.0.
4.2 Level 1 Analysis

I2MS provides the ability to perform a Level 1 statistical analysis to be included in the FHWA quarterly report.  A continuous analysis approach is used to compare OVF and CQAF test results.  The basic premise of this approach is that when a new OVF record is entered into the system, a statistical analysis is automatically performed for the user the following morning.  This feature allows the Materials Manager to see the results of the previous days testing at the beginning of each workday. More information on how to perform, view and print this statistical analysis approach is presented below. 
4.2.1 Performing a Level 1 Statistical Analysis
Step 1.
From the Navigation Bar, select Level 1- Analysis from the Analysis drop down menu. 

[image: image34.png]Dashboard

Search Select Form Analysis Reporting

About 2

Level 1 - Cartinuous Analysis
Level 2. Indspendent Verification

Level 3- Observation Verifiatian

Administration




Step 2.
The Current Analysis tab will be displayed indicating the results of the continuous analysis that was performed for each material application in which new data was collected and analyzed.  Note that the figure below indicates “No data” for Asphalt and Soils and Aggregates which simply indicates that no new data was analyzed, however previous analyses can be found under the Historical Analyses tab.

The Current Analysis tab provides the Materials Manager with a snapshot of the most current analyses and those analyses that require attention.   Analyses that will appear on this tab are:

a. Analyses performed yesterday

b. Analyses that require a comment from the Materials Manager

i. Non-validating analyses

ii. Analyses that indicate continuously decreasing p-values (occurring three or more times in a row)

When the results listed in the Current Analysis are addressed, then those reports are moved into the Historical Analyses tab for future reference.  Analyses that do not require a comment from the Materials Manager (as shown above) are automatically moved to the Historical Analysis after one day.
Current Analysis Tab
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Historical Analysis Tab indicated previous Hydraulic Cement Concrete analyses
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Step 3.
As shown above, the Hydraulic Cement Concrete has a current analysis that was performed on 02/22/2010.  Note that the “F p-value” and the “t p-value” are displayed, which represents the calculated p-value based on the F-test and t-test, respectively.  As related to the DB QAP, when the p-value is less than the level of significance (alpha value) selected for a particular material category (see Appendix D of DB QAP), then the OVT and CQAF populations are not statically validating.

In addition, you will notice that the values are shown in red (1.5% and 1.2%) with one red arrow pointing down for each test value.  The table below describes the various scenarios in which the p-values can be displayed.

	Parameter
	Description

	Up arrow(s)
	Up arrows are used to indicate if the calculated p-value is trending up over time.

	Down arrow(s)
	Down arrows are used to indicate if the calculated p-value is trending down over time.

	Green calculated values
	Indicates that the p-value is greater than the Level of Analysis (or alpha value).

	Red calculated values
	Indicates that the p-value is less than the Level of Analysis (or alpha value).


Step 4.
To view the results of a particular analysis, select the Details link on the far right or each run.
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Step 5.
The Details view appears as shown below. The Details page provides a general material description in the upper portion of the display and two tabs (Last 10 Analyses and the Data Sets) in the lower portion of the display.


Note – The general material description also provides information on how samples were identified for being placed into the sample population.
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Step 6.
The Last 10 Analyses is shown above and represents an overview of the last 10 analyses that were performed for the material application.  In this example, the Alpha value for this material application is 0.025 or 2.5% and that various analyses have fallen below this value and are displayed in red.  The only value that was calculated to be above the Alpha value was the “t p-value” of 6.6% on 02-15-2010 and is shown as green.

Step 7.
To view various statistical parameters for the current date of analysis, the user can select the Data Sets tab as shown below.
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This Data Sets view provides the user with graphical results of:

· Trend Analysis – OVF and CQAF test results graphed over time.  OVF and CQAF statistics are also displayed to the right of the graph.
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· Normal Distribution – Normalized distribution of OVF and CQAF data
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· Tabular View – Displays the raw OVF and CQAF data used in the statistical analysis.  A scroll bar is provided to view the data to the right of the screen as well as a “next” page feature at the bottom of the screen.
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Step 8.
The user can add a Comment in the upper portion of the display and, once the Submit key is selected, the comment will appear for the current date of analysis.  In the above example, if the user entered a comment it would be displayed for the 02/22/2010 analysis.  Select the Submit key to save the results.


When the comment is added to the record, the BACK button on the I2MS user interface should be selected to navigate back to the Current Analysis tab.  The User may not see the most recent actions/updates reflected if the Internet Explorer back arrow is used instead of the BACK button in the I2MS user interface.
4.2.2 Level 1 Reporting Feature
Step 1.
From the Navigation Bar, select Create Report from the Reporting drop down menu.
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Step 2.
The New Report screen will appear with five report types to choose as shown below.  To generate a Level 1 Continuous Analysis report for the Quarterly Federal Report, choose the Select button.
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Step 3.
Complete the Start and End Dates for the Quarterly Federal Report and select Run Report to generate the report.
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Step 4.
After the Run Report key is selected, a Quarterly Report will be generated as shown below.
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Step 5.
The user has the option to Print the report and/or Export the report using the various options shown below.
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4.3 Level 2 Analysis

The Level 2 statistical analysis in I2MS is based on using an Independent Verification approach.  Appendix D of the TxDOT DB QAP requires the OVF to sample and test once per quarter for each material application performed by the CQAF.  The OVF samples using a random independent approach and compares the testing results against a population of CQAF test results.  This feature is available in I2MS and is further explained below.  
4.3.1 Performing a Level 2 Statistical Analysis

Step 1.
From the Navigation Bar, select Level 2- Independent Verification from the Analysis drop down menu.
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Step 2.
The Current Categories page will be displayed for each material category for which data has been entered.  Also displayed is the Date Last Verified field which provides useful information on when the particular material application was last analyzed.
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Step 3.
To view the results of a particular analyses, select the Details link on the far right each of run.
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Step 4.
The Details view appears as shown below.  The Details page provides a general material description in the upper portion of the display and two tabs (Data Sets and Last 10 Verifications) in the lower portion of the display.
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Step 5.
The Data Sets tab is shown above with the Tabular View option selected.  This view displays the OVF and CQAF data for a quick comparison.
Step 6.
Trend Analysis and Normal Distribution can also be selected by the user as shown below.
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Step 7.
Based on the results obtained, the user has the option of selecting “Verified” or “Not Verified” in the upper portion of the display.  Note that a comment is optional when selecting “Verified”, but required when selecting “Not Verified”.  Select the Submit key to save the results.


Note:  Records will remain in the Current Categories display (see Step 2 above) until the Level 2 verification process is completed (either Verified or Not Verified) and the submit key is selected.  Once the verification process is completed, the record is transferred to the Historical Analysis tab for future reference.
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4.3.2 Level 2 Reporting Features

Level 2 reports are generated using data obtained from the Historical Analysis tab.  Information on materials that were “Verified” or “Not Verified” is included within the report.  The following step will guide the user in generating a Level 2 report.
Step 1.
From the Navigation Bar, select Create Report from the Reporting drop down menu.
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Step 2.
The New Report screen will appear with five report types to choose as shown below.  To generate a Level 2 Independent Verification report for the Quarterly Federal Report, choose the Select button.
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Step 3.
Complete the Start and End Dates for the Quarterly Federal Report and select Run Report to generate the report.
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Step 4.
After the Run Report key is selected, a Quarterly Report will be generated as shown below.
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Step 5.
The user has the option to Print the report and/or Export the report using the various options shown below.
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4.4 Level 3 Analysis

A Level 3 statistical analysis is required for those test procedures identified in TxDOT’s DB QAP.  During production operations the OVF performs an Observation Verification of the tests performed by the CQAF.  This requires close coordination between both laboratories.  After the verification is performed, the OVF enters the observation into I2MS.  These comments are tracked within I2MS and a reporting feature allows the Materials Manager to include those comments into the FHWA quarterly statistical report.  More information on this feature is explained below.
4.4.1 Performing a Level 3 Statistical Analysis

Step 1.
From the Navigation Bar, select Level 3- Observation Verification from the Analysis drop down menu.
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Step 2.
The Current Calendar Quarter page will be displayed.  This screen provides the user with the number of Level 3 CQAF records (nCQAF) that have been approved since the date last observed.
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To be in compliance with TxDOT’s DB QAP, the OVF is required to perform Observation Verification of the CQAF during initial start-up testing operations and periodically during ongoing production operations to verify compliance with test procedures.
Step 3.
Select the Observe key to enter observations.  A separate window appears (shown below for DB-107-E Linear Shrinkage) allowing the user to enter the Observation Date, Observed By name, and Comment.  Note that if a CQAF record was not observed during the current Calendar Quarter, then a comment can still be added with the Observed By name being “Not Observed”.  Select Submit to save the results.


Note:  The user that is performing the Observation Verification should be a certified technician for the particular test being observed.
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To add users to the drop-down menu of Observors, use the Administration commands as shown below.  Navigate to the Maintenance/Analysis Configuration/Level 3 Observers screen to add a list of qualified individuals that will be performing Observation Verifications.
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Select the Add key
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Enter the name of the qualified observer and select Submit.  Technicians added will be available for selection in the “Observed By” field in the Level 2 analysis.
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4.4.2 Level 3 Reporting Features

Step 1.
From the Navigation Bar, select Create Report from the Reporting drop down menu.
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Step 2.
The New Report screen will appear with five report types to choose as shown below.  To generate a Level 3 Observation Verification report for the Quarterly Federal Report, choose the Select button.
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Step 3.
Complete the Start and End Dates for the Quarterly Federal Report and select Run Report to generate the report.
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Step 4.
After the Run Report key is selected, a Quarterly Report will be generated as shown below.
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Step 5.
The user has the option to Print the report and/or Export the report using the various options shown below.
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4.5 Custom Reports
I2MS provides the ability for the user to perform a statistical analysis on a single material category to compare OVF and CQAF test results.  Unlike the Quarterly Federal Reports where analysis parameters are predetermined, I2MS provides the ability in Custom Reports to select OVF and CQAF analysis parameters.  This feature allows the flexibility to generate a customized analysis based on user selected information.  The analysis parameters for the OVF and CQAF must obviously be the same to generate a comparative analysis.
4.5.1 Performing a Trend Analysis 

A Trend Analysis is typically run on a single category to compare the historical trend between OVF and CQAF test results.  This analysis will produce an Excel output file that contains data for both the OVF and CQAF along with a graphical trend line based on the analysis parameters and timeframe defined by the user.  
Step 1.
From the Navigation Bar, select Create Report from the Analysis drop down menu. 
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Step 2.
The New Report screen will appear with two tabs, Data Set 1 and Data Set 2.  Complete the Trend Analysis parameters on the Data Set 1 tab that will be used to create the trend analysis and assign the Owner as OVF.
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Step 3.
Select Data Set 2 tab and assign the Owner as CQAF.  Select the same parameters for the CQAF that were selected for the OVF.
Step 4.
Select Run Report to generate the report.  A separate window will appear as shown below indicating that the report was generated.
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Step 5.
Select My Reports from Reporting Menu.
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Step 6.
The My Reports page displays with the listing of reports that are available for viewing.  Note that in this example, the report has a status of “Queued”.  Periodically select the Refresh button at the bottom of the screen until the report status indicates “Completed”.
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Step 7.
Once the report status is changed to Completed, select the Options button and then View.
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Step 8.
The Trend Analysis report is generated within Windows Excel as shown on the next page.  
The data used to generate the trend line is also included within the Excel file as shown directly below.  This data is separated by the CQAF (Dataset 1) and OVF (Dataset 2) and includes Header information and test results for each data point collected and analyzed.  If desired, the Materials Manager can use this data to generate other types of graphs within Excel. 
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4.5.2 Performing a Data Analysis
The Data Analysis procedure allows the user to create a customized trend graph to compare two Value Fields (e.g., compressive strength versus slump), with one assigned to the x-axis and the other to the y-axis.

Step 1.
From the Navigation Bar, select Create Report from the Analysis drop down menu. 
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Step 2.
The New Report screen will appear with five report types to choose as shown below.  To generate a Data Analysis report, choose the Select button.
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Step 3.
Complete the form for the owner being either OVF or CQAF.  In this example, the data analysis will be performed to compare concrete slump versus 28-day concrete compressive strength.
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Step 4.
Select Run Report to generate the report.  A separate window will appear as shown below indicating that the report was generated.
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Step 5.
Select My Reports from Reporting Menu.
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Step 6.
The My Reports page displays with the listing of reports that are available for viewing.  If the desired report has a status of “Queued”, periodically select the Refresh button at the bottom of the screen until the report status indicates “Completed”.  Select Options then View to see the report.
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Step 9.
The Data Analysis report is generated within Windows Excel as shown below.


Similar to the Custom Reports, the data used to generate the trend line is also included within the Excel file.  This data is separated by the OVF and CQAF and includes Header information and test results for each data point collected and analyzed.
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SECTION 5 – I2MS ADMINISTRATION

5.1 General Comments

The Administration module within I2MS allows the user to Upload Signatures.  The remaining Administration modules allow those with certain rights to modify and view values used in drop-down menus and pick lists.  The Technician Qualifications and Proficiency Sampling modules provide a list of technician certifications and proficiency sampling and testing as part of the Independent Assurance Program. The Analysis Configuration is used to set the level of analysis for the various categories of construction material tests, and set the level of significance in the case of the Level 1 analyses.
5.2 System Administration Commands

System administration commands are granted to administrators of I2MS and are not accessible to daily users.
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All commands are provided to the System Administrator.  Those commands that are different from the I2MS Administration commands (as described in the next section) are:

· Upload Signature Images

Allows the digital images of user signatures to be uploaded providing the ability to electronically sign each form.
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· Project Settings

The System Administrator has the ability to modify the Project Settings.  It is strongly recommended that these settings be discussed during the early stages of the project and changed prior to any data being entered into the system since the settings selected affect the business rules for the Continuous Analysis algorithm.
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· System Admin
There are two commands available within the System Admin window as shown below.
[image: image89.png]Reporting | Administration
Form Submission Log

Upload Signaturs Inages.

Meintenance »
Project Settings
System Adrin » Access Permissions

Change My Passward [ vionsge users
ot 24S ———s———
Assignee. Staus

e 10





· Access Permissions – allows the System Administrator to modify the settings and permissions for various functions within I2MS. 
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· Manage User – allows the System Administrator to Add users to I2MS.  Selecting Edit will provide the ability to modify setting for existing users, as shown on the next page.
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5.3 I2MS Administration Commands

The following administrative commands can be accessed from the Navigation Bar.  Based on your access rights, you may be able to View records or have the ability to Add, Edit, and Delete records.  Each of these commands will be discussed in greater detail below.
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5.3.1 Form Submission Log
The Form Submission Log is used to display the history of forms that have been submitted in the system.  Search capabilities are provided by date and by OVT or CQAF.
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5.3.2 Maintenance

The drop-down menus and pick lists that are provided in the various inspection forms and materials testing forms are maintained and/or created in this portion of I2MS.  Only those individuals that are granted rights to make changes (i.e., Supervisors) can update the various fields shown below.

5.3.2.1 Header – various header fields used in both the inspection and materials testing forms.  As shown in the outlined box below, the various options the user can select include CSJ, Directions, Features, Material Codes, Report Types, etc.  It should be noted that not all Maintenance CVLs need to be populated.  Project-specific conditions will dictate the use of various CVL fields.  As an example, the project limits may not be divided by “Section” and/or by “Segment” and thus the CVLs for these items do not need to be edited.  Once the Header CVLs are populated, they are available to each user in drop-down menus and pick-lists in various web-based forms.
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5.3.2.2 Testing – various fields used in the materials testing forms.  These CVLs include Aggregate Correction Factors, Concrete Classes, etc as shown within the outlined box below.  An example of the CVLs required to populate Proctor Curve Values is provided on the next page.
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· Adding, Editing, or Deleting Header and Testing Fields. – Once an area is selected for Maintenance (example shown below is for Maintenance, Testing, Concrete Mix ID), there are three options the user can take.
· Add a new record (as shown in the upper right corner).  A screen will appear where new concrete mixtures, for example, can be added.
· Edit an existing record.  Again, a new window appears with the existing record information which can be edited and saved upon completion.
· Delete an existing record.
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· An additional field is required when adding a material code. When you are in the material code screen, you will also have to add the Supplier and the Material Application. The material applications are listed in the Analysis Applications for your project, as further described in Section 5.3.5 (Analysis Configuration).
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5.3.2.3 Technician Qualification – this I2MS module allows the Supervisor (or those granted access rights) to view the results of Technician Qualifications and Proficiency Samples as part of the Independent Assurance Program.

· Proficiency Samples

This I2MS module allows for documentation of proficiency sampling and testing as part of the Independent Assurance Program.  You can access this module through the Administration tab as shown below.
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Opening screen for Proficiency Samplings is shown below.  Depending on the user’s access rights, a record can be added, edited, or deleted.
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Adding or Editing Proficiency Samplings – when adding or editing proficiency records, multiple Participating Technicians can be selected. .  Once all fields have been populated, select Submit to enter the record into I2MS.
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Searching for Proficiency Samplings – populate the filters below and select Run Query.
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· Technician Qualification

Selecting the Technician Qualification command provides a listing of all technician certifications on the project along with their Authorized Date, Expiration Date, and whether they have been excluded from the Independent Assurance Proficiency Program.  If technician qualification information is not entered, forms cannot be submitted in I2MS.
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Adding, Editing or Deleting Technician Qualification Records – to edit a particular technician certification record, select the Options button on the far right side, then the Edit command.  Another screen will appear where edits can be made and saved by selecting Submit on the bottom of the form.  Each qualifying agency has a corresponding list of qualifications associated. Likewise, certification records can be updated in the database. The list of technicians is limited by the technicians already in the system.  If you need to add a new technician, add the name to the list of technicians first.
When the testing technician enters data into the web-based forms, a cross check is performed to verify that the technician has the appropriate credentials (both a current certification in that particular test method as well as proof of participation in the Annual Split Sample/Proficiency program).  If the technician credentials are not verified, then the technician will receive an error message when submitting results.
Special circumstances may require the use of the Override feature on the Technician Qualification interface as shown below.  When the Override is set to “Yes”, the technician is allowed to Submit testing results using the web-based form.  Authority by administrator of the Independent Assurance (IA) Program must be granted and documented to use this feature.
Likewise, when a technician arrives on a project without proof of participation in the Annual Split Sample/Proficiency program or when the Program has already been administered on the project, the Materials Manager has the ability to select the Ignore Proficiency feature.  If this feature is set to “Yes”, then a technician is allowed to Submit testing results using the web-based form.  After the technician has participated in the Annual program, then the qualification record can be revised.  The default is automatically set to “No” indicating that I2MS will perform the verification of technician qualification each time a record is submitted.
Searching for Technician Qualifications – to search for the qualifications of technicians, complete the various filters below and select Run Query.  A page will then display all of the proficiency information based on the filters selected.
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5.3.3 Changing User Password

Step 1.  Log into I2MS.

Step 2.  At the Home page, select Change My Password from the Admin menu.
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Step 3.  Enter new password and then re-enter password to confirm.


Note – Passwords must contain at least one uppercase letter, one lowercase letter, one numeric character, contain at least one special character (e.g. !,@,#,$,etc…) , and be at least 8 characters in length.
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Step 4.  Select Change Password at the bottom of the form to accept the new password into I2MS.
5.3.4 Analysis Configuration

The Analysis Configuration is used to set the level of analysis and the alpha level for the Material Applications used on the project. When a material code is entered in I2MS, it is linked to a material application. I2MS uses that link to assign tests on a material code to the proper analysis. The configuration is accessed by selecting the Administration tab, followed by the Maintenance heading on the dropdown and finally the Analysis Configuration as shown.
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The Analysis Application screen presented lists the various Material Applications and the applicable values and fields associated with them. The entries can only be modified by the system administrator; however they can be viewed on this screen. The associated level of analysis and alpha values are determined for each project during a pre-construction risk assessment.
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SECTION 6 – I2MS Support

6.1 I2MS Help Desk
Technical support for I2MS may be required for a variety of issues.  These issues may involve local internet connectivity, application (I2MS Software) related issues and engineering or application functionality related issues.  The I2MS application is hosted by Team for Texas (TFT), however TxDOT will be the clearing house for all support requests.  TxDOT will log all support requests and respond in writing to the user submitting the request.  These logs will serve as a means of documentation for future system administrators with respect to frequency of issues, re-occurrence of similar issues, and development of a knowledge base of how issues are resolved.

I2Ms users who require technical support are requested to send an email to: 

CST-I2MS_RABA@DOT.STATE.TX.US 

The email should identify:

· User’s name, email address and telephone number

· Project identification (SH130, NTE, Connector, etc.)

· A clear and concise description of the request, question or problem, and

· A screen shot of the issue, if applicable (e.g., error message)

Efforts will be made to process the request as expeditiously as possible, however all requests will be processed in the order in which they were received.  Generally speaking, the I2MS Help Desk will be staffed from 8-5 pm, Monday through Friday.  Issues related to TFT hosting will be relayed to TFT staff to address.
6.2 System Maintenance
Scheduled system maintenance on I2MS will be performed periodically.  These planned outages include operating system upgrades, security patches, code promotions, etc.  Normal system maintenance will occur on weekends or during weekday evening hours.  If emergency system maintenance is required during normal working hours, users will receive an e-mail notification explaining when the maintenance will occur and the expected duration.

APPENDIX A

OVF and CQAF Workflow Diagrams
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Figure A-1.  Diagram of CQAF Workflow Process
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Figure A-2.  Diagram of OVF Workflow Process
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