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(2061) MATERIAL DELIVERY MANAGEMENT SYSTEM (BITUMINOUS AND CONCRETE)
REVISED 06/24/26 ◄DO NOT REMOVE THIS.  IT NEEDS TO STAY IN FOR THE CONTRACTORS.
Use when Pay item is on the Project.
· Do not use on IDIQ Projects.
Always use the following write-ups with this write-up:
· SP2301 CONCRETE PAVING (MDMS) AND/OR
· SP2461 STRUCTURAL CONCRETE (MDMS)

[bookmark: _Toc175908387]SP2020-78.1
DESCRIPTION
This work will consist of collecting and managing Source, Hauler, and Loading and Delivery Event Data related to material deliveries for the Contract. All data must be captured in a standardized electronic format.
Definitions
For the purpose of the Work specified in section S-113, “Material Delivery Management System,” the Department defines:
AASHTOWare Project (AWP)
Web-based software suite that supports all phases of the construction lifecycle – from project definition through cost estimation, bidding/letting process, and construction and materials management. It uses a unified database to support reporting, decision-making, and historical tracking.
Agency MDMS Verification
A daily process where the Engineer randomly verifies MDMS data to ensure system accuracy and to confirm that final exported data matches what was reviewed in the field.
Application Programing Interface (API)
Software interface that allows different systems to communicate and exchange data.
Breadcrumb Trail
A series of GPS coordinates with time stamps that show and record a truck’s location at set time intervals.
Category
Project subsection associated with a specific funding source or contributor.
Contract Geofence
Fixed virtual boundary surrounding the limits of Contract/jobsite work.
Contract Total by Material Code Quantity
Cumulative quantity for each Material Code under the Contract.
Control Section
Defined segment of the state highway system used for recordkeeping, construction, maintenance, and administrative purposes. These segments use fixed termini, usually at intersections with other trunk highways, county lines, or other geographical features.
Daily Running Total by Material Code Quantity
Cumulative daily quantity for each Material Code under the Contract.
Dump
The act of delivery and placing Source material inside the Contract Geofence.
E-Ticket (Source Data)
Electronic version of Source Data, provided in a standardized, transferable format such as JSON via APIs.
Geofence (Geographic Boundary)
Virtual geographic boundary that identifies when a device enters or exits a defined area.
Hauler Data
Data provided by the hauler, including truck identification, driver name, broker name, DOT number, and other required data. The hauler for the given truck identification may be the Contractor, independent truck operator (ITO), or managed truck operator (MTO).
Hypertext Transfer Protocol (HTTP)
Communication protocol used to transmit data over the internet.
Intelligent Construction Technology (ICT) Contract Portfolio
A VetaCenter container that stores and manages ICT data from one or more ICT Platform Workspace for a specific Contractor and Contract.
Intelligent Construction Technology (ICT) Federated Contract
A higher-level VetaCenter container that stores and manages ICT data from multiple ICT Contract Portfolios.
Intelligent Construction Technology (ICT) Platform
Software or applications that collect, store and analyze data from technologies such as the Material Delivery Management System (MDMS), Intelligent Compaction (IC), Paver Mounted Thermal Profiling (PMTP), Dielectric Profile System, and others.
Intelligent Construction Technology (ICT) Platform Workspace
A VetaCenter container that stores and manages ICT data pushed from a specific ICT platform (Custodian User Account) for a specific Contractor and Contract.
Item Identification
Unique identifier assigned to each pay item in the specification reference list.
JavaScript Notation (JSON)
Lightweight, human-readable data-interchange format used for MDMS data transfer.
Loading and Delivery Event Data
Data generated during material pickup and delivery, such as Dump details, date and time stamps, and durations.
Material Code
Unique identifier for each construction material; sometimes also shown with the material description.
Material Delivery Management System (MDMS)
Electronic platform that manages Source, Hauler, and Loading and Delivery Event Data associated with delivery of material for a Contract.
Mix Design Identification
Unique identifier for a mix design such as a mix designation report number or sheet number.
OAuth 2.0
Industry standard protocol used to authorize secure API access.
Overweight Weight
Weight of the load that exceeds the maximum allowable gross weight of the transport vehicle.
Paper Weight Ticket
Also called Bill of Lading. Printed copy of the weight ticket from the loadout system; includes Certificate of Compliance for S-XX (2461) STRUCTURAL CONCRETE (MATERIAL DELIVERY MANAGEMENT SYSTEM) and computerized batch tickets for S-XX (2301) CONCRETE PAVEMENT (MATERIAL DELIVERY MANAGEMENT SYSTEM).
Representational State Transfer (REST)
Architectural style that applies standards in the HTTP protocol creating the capability of exposing APIs over the internet.
RESTful
Term for software built in the REST style which requires the following 6 guiding constraints: 1) client server; 2) stateless; 3) cacheable; 4) uniform interface; 5) layered system; 6) code on demand (optional).
Source
Original material provider for the Contract.
Source Data
Data generated by the Source’s loadout system, including Contract, project, Source, and Mix Design Identification, Material Code, ticket identification, and loading and weight information. This data is considered the E-Ticket.
Source Geofence
Virtual geographic boundary around the Source – such as a boundary around plant.
Source Identification
The Source’s plant/pit name or identifier as recognized by AASHTOWare Project.
Split Load
Load whose material is delivered to more than one location, such as for patching, entrances, multiple piers, multiple intersections for curb and gutter, and other locations.
Supplier
Material producer serving multiple Contractors.
System Failure
Any instance where the MDMS is unable to collect, store, and/or push required data to VetaCenter.
Test E-Ticket
Simulated E-Ticket containing required Contract-specific data, used to verify MDMS data mapping and data transfer into VetaCenter.
Truck Driver Classification
Description of the driver classification as defined by the Federal Wage System. For example: Tractor Trailer Driver; Four or More Axle Unit, Straight Body Truck; Three Axle Units, or Two Axle Unit.
VetaCenter
The Departments centeralized platform used to store, map and analyze intelligent construction technology (ICT) data, including MDMS data.
MATERIALS - BLANK
[bookmark: _Ref45874484]CONSTRUCTION REQUIREMENTS
[bookmark: _Hlk92876932]Use the MDMS for Work performed under the following specifications:
Update provision to include 2461 and/or 2301.
(1) 2360, “Plant Mixed Asphalt Pavement”
(2) 2363, “PASSRC and PASB”
(3) 2365, “Stone Matrix Asphalt”
(4) 2461 “Structural Concrete” when greater than or equal to 500 cubic yards
(5) 2301 “Concrete Pavement”
[bookmark: _Hlk205987643]Collection of the following MDMS data is not required when the total estimated contract quantity of each bituminous mix type is 600 tons or less:
(1) Truck location tracking per S-113.3.A(5)
(2) Loading and Delivery Event Data per Table SP2061-12
(3) Dump event (date, time, and location) per S-113.3.A(7), and S-113.3.B.4.
(4) Source and Contract Geofences per S-113.3.A(6) and S-113.3.B.3.
Equipment and Software – Contractor’s MDMS
Use a MDMS that meets the following requirements:
Source Data Integration
The system will digitalize Source Data and standardize data fields generated from varying loadout software platforms to create the E-Ticket. See Table SP2061-1 for required Source Data fields and standardized naming conventions.
Source Identification and Truck Editing
The system will allow users to enter Source Identification data, per Table SP2061-9, and edit truck identification in the E-Ticket if trucks order changes during loading process.
Hauler Data Management
The system will allow users to enter or import all Hauler Data, per Table SP2061-11, for each E-Ticket.
Truck Location Tracking Equipment
Provide portable, or hardwired, equipment capable of tracking locations of trucks delivering materials for 2118, “Aggregate Surfacing”; 2360, “Plant Mixed Asphalt Pavement”; 2363, “PASSRC and PASB”; and 2365, “Stone Matrix Asphalt”. The tracking system will:
(a)	Operate independently or via adapter power.
(b)	Indicate signal interruptions preventing the collection of truck locations.
(c)	Associate data with corresponding truck and ticket identification.
(d)	Record Breadcrumb Trail data at intervals of 1 minutes or less.
(e)	Allow playback of truck transit routes for each Breadcrumb Trail.
Static Geofence
Establish Source and Contract Geofences for trucks delivery materials for 2118, “Aggregate Surfacing”; 2360, “Plant Mixed Asphalt Pavement”; 2363, “PASSRC and PASB”; and 2365, “Stone Matrix Asphalt”. The system will record Geofence entry and exit data per the requirements of Table SP2061-12.
Dump Event Triggering
The system will include an automated method to trigger and record Dump times and locations per the requirements of Table SP2061‑12.
Source Data Requirements
(a)	Suppliers and Contractor owned Sources will provide Source Data to the MDMS in 2 minutes or less from point of sale.
(b)	The MDMS will display Source Data (data fields contained in Table SP2061-1) to users within one minute of receipt of data.
(c)	Contractor-owned permanent and portable Sources will provide Source Data through a solution of the MDMS or per Section S-113.3.A.7(d).
(d)	Suppliers and Contractor-owned permanent and portable Sources will provide Source Data to the MDMS using:
(1)	REST APIs with OAuth 2.0 Standard
(2)	JSON formatting for data transfer
(3)	JSON request body format will contain the Source Data per ticket per Table SP2061-1.
(4)	The MDMS will support multiple ticket transfers in a single JSON message when batch queuing occurs.
[bookmark: _Hlk124341015](e)	The Contractor’s MDMS will push Source, Hauler, and Loading and Delivery Event data to VetaCenter, using REST APIs and a JSON data interchange language, in 4 minutes or less from point of sale.
Loading and Delivery Event Data Transfer
[bookmark: _Hlk124341201]The system will push all Loading and Delivery Event data to VetaCenter within 1 minute after each event using REST APIs and a JSON.
Export Capabilities
System will allow the Engineer to export Source, Hauler, and Loading and Delivery Event Data (per Tables SP2061-1, SP2061-10, and SP2061-12) in dbase ASCII, CSV, XLSX, or text format. Exports will be available at intervals not exceeding 15 minutes.
Loading and Delivery Event Data collected in systems separate from the MDMS must include ticket identification, Source Identification, and loading date and time to allow cross referencing to Source and Hauler Data.
Engineer Access
Engineer has ability to view MDMS data in Contractor’s/Suppliers platform in 3 minutes or less from the point of sale (using a web- or application-based user interface) when adequate data cellular coverage is available. This includes the following information:
(a)	Truck counts by status (at Source, in transit from Source to Contract, at Contract (and/or Dump), and in transit from Contract to Source)
(b)	Ticket status summary (ticket identification, loaded, in transit, Dumped)
(c)	Source Data per Tables SP2061-1 and SP2061-9
(d)	Hauler Data per Table SP2061-10
(e)	Loading and Delivery Event Data per Table SP2061-12
(f)	Access to playback of truck transit routes for each Breadcrumb Trail
Instrumentation
Instrument-appropriate components of the MDMS to collect data per Tables SP2061-1, SP2061-10, and SP2061-12.

	
Table SP2061-1
Required Source (E-Ticket) Data Fields in Contractor’s MDMS for each Data Block
	[bookmark: _Hlk124341461]JSON Field Name
	Long Description
	Examples
	Data Type
	Unit Category
	Data Field Required for: MnDOT 2118
	Data Field Required for: MnDOT 2360, MnDOT 2363, MnDOT 2365
	Data Field Required for: MnDOT 2301 and MnDOT 2461

	ticketId
	Ticket Identification
	5126349, 101R, 539-19
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	contractId
	Contract Identification
	180181, R-37463
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	projectId
	Agency State Project (SP) / State Aid Project (SAP) Identification
	1234-56, 47-609-012
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	contractorName
	Contractor Name
	Al Fresco Contracting
	String
(up to 256 characters)
	None
	Yes
	Yes
	Yes

	sourceId
	Source Identification
	BP001, RM001, GS79103 (e.g., pit / plant identification)
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	scaleId *
	Scale Identification
	2, A2
	String
(up to 20 characters)
	None
	Yes
	Yes
	No

	siloId *
	Silo Identification
	5, A3
	String
(up to 20 characters)
	None
	No
	Yes
	No

	sourceOperatorName
	Source Operator Name
	Adam Zapel (e.g., weighmaster)
	String
(up to 256 characters)
	None
	Yes
	Optional
	Optional

	sourceNote
	Source Notes
	First Load, Last Load, Warnings
	String
(up to 3999 characters)
	None
	Optional
	Optional
	Optional

	mixDesignId
	Mix Design Identification
	02-2020-184 (i.e., mix design report number)
RMS135-030, JMF25-001, PS25-002 (e.g., mix design sheet number)
	String
(up to 40 characters)
	None
	No
	Yes
	Yes

	materialCode
	Material Code
	SPWEA340C, 3F52, Class 5, (e.g., material description, mix number, classification)
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	loadNumber ║
	Load Number
	75
	Number
	None
	Yes
	Yes
	Yes

	truckId †
	Truck Identification
	51.6046, 88tb, T-1, T1
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	trailerId †
	Trailer Identification
	51.6046, 88tb, T-1, T1
	String
(up to 20 characters)
	None
	Yes
	Yes
	Yes

	voidedTicket
	Voided Ticket
	See Table SP2061-2
	String
(up to 10 characters)
	None
	Yes
	Yes
	Yes

	loadDateTime ‡ #
	Loading Date and Time
	2007-04-05T12:30:45-02:00
	String
(up to 40 characters)
	Time
	Yes
	Yes
	Yes

	grossWt § **
	Gross Weight
	44.33
	Number
	Mass
	Yes
	Yes
	No

	netWt §
	Net Weight
	26.83
	Number
	Mass
	Yes
	Yes
	No

	truckTareWt § **
	Truck Tare Weight
	17.5
	Number
	Mass
	Yes
	Yes
	No

	dailyRunningTotalByMatlCodeQty § ††
	Daily Running Total By Material Code Quantity
	1900.64, 11
	Number
	Mass or Volume
	Yes
	Yes
	Yes

	contractTotalByMatlCodeQty § ††
	Contract Total by Material Code Quantity
	2400.45, 22
	Number
	Mass or Volume
	Optional
	Optional
	Optional

	batchedQty §
	Batched Quantity
	11
	Number
	Mass or Volume
	No
	No
	Yes

	ingredientCode ║║
	Ingredient Code
	See Table SP2061-4
	String
(up to 30 characters)
	None
	No
	No
	Yes

	aggregateSize
	Aggregate Size
	¾” +, ¾” - , #67, Sand, CIA (e.g., aggregate size/fraction)
	String
(up to 15 characters)
	None
	No
	No
	Yes

	ingredientSourceName ║║
	Ingredient Source Name
	See Table SP2061-8 for Ingredient Source Names for Water.
STGBMOIL, COCUNND, AMPOL1020, MAIR90, 19128, 19128, 73006
	String
(up to 50 characters)
	None
	No
	No
	Yes

	targetBatchIngredientQty § ║║ ††
	Target Batch Ingredient Quantity
	2685, 9, 24.5
	Number
	Varies
	No
	No
	Yes

	actualBatchedIngredientQty § ║║ ††
	Actual Batched Ingredient Quantity
	2685, 9, 24.6
	Number
	Varies
	No
	No
	Yes

	batchedQtyVarience § ║║
	Batched Quantity Variance
	-2.11, -0.37, 0.5, 1.34
	Number
	Percent
	No
	No
	Yes

	aggregateAbsorptionPercent
	Aggregate Absorption Percent
	1.2
	Number
	Percent
	No
	No
	Yes

	totalAggregateMoisturePercent
	Total Aggregate Moisture Percent
	3.3
	Number
	Percent
	No
	No
	Yes

	waterAddedSourceQty §
	Water Added at Source Quantity
	3
	Number
	Mass or Volume
	No
	No
	Yes

	waterAvailableAddQty §
	Water Available to Add Quantity
	34.992
	Number
	Volume
	No
	No
	Yes

	waterToCementitiousRatioAfterWaterAddedAtSource
	Water to Cementitious Ratio after Water Added at Source
	0.38
	Number
	None
	No
	No
	Yes

	maximumDesignWaterToCementitiousRatio
	Maximum Design Water to Cementitious Ratio
	0.45
	Number
	None
	No
	No
	Yes

	qualityControlId ‡‡
	Quality Control Identification
	Dan D. Lyon
	String
(up to 256 characters)
	None
	No
	No
	Yes

	qualityControlTechnicalCertificationId ‡‡
	Quality Control Technical Certification Identification
	12345SX
	String
(up to 20 characters)
	None
	No
	No
	Yes

	[bookmark: _Hlk110590826]*	Scale and silo identifications are required only when multiple scales and silos are used at the Source.
║	Load numbers must be sequential and may not be shared sequences between projects.
†	Truck and Trailer identifications must match the physical identification labels visible on the equipment. Trailer is considered a “pup trailer”. Trailer ID is not required for tractor-trailer combinations.
‡	Date and time values must include the UTC offset, using the format: YYYY-MM-DDThh:mm:ss±hh:mm.
#	For concrete, the loading date/time represents the batch time when water is added to the cementitious materials.
§	See Table SP2061-3 for lookup table for units of measurement. Include unit of measurement in JSON data interchange language (see S-113.3.A(7)(d)).
**	Required when a load cell is not used on hoppers beneath a surge or storage bin.
║║	Up to 14 ingredient codes and associated ingredient Source names, target batch ingredient quantities, actual batched ingredient quantities, and batch quantity percent variances. Push fields as an array in JSON coding.
[bookmark: _Hlk124342361]††	Provide saturated surface dry (SSD) condition quantity for concrete aggregates. Concrete aggregate is measured by mass. The quantity of aggregate weighed is the required dry mass plus the total moisture content (absorbed and surface) of the aggregate.
‡‡	Provide data when data field is available in MDMS.




Table SP2061-2
Lookup Table for Voided Tickets *
	Description

	Voided – Source ticket identification voided.

	Valid – Material loaded for delivery to project.

	*	Data block value is provided by database as an identifier.



Table SP2061-3
Lookup Table for Units of Measurement *
	Unit Category
	Description

	Volume
	Cubic Meter

	Volume
	Cubic Yard

	Volume
	Gallons

	Mass
	Kilogram

	Mass per Volume
	Kilograms per Cubic Meter

	Mass
	Metric Tons

	Length
	Millimeters

	Length per Mass
	Millimeter per Kilogram

	Volume
	Ounces

	Volume per Volume
	Ounces per Cubic yard

	Volume per Mass
	Ounces per 100 Pound Cementitious

	Mass
	Pounds

	Mass per Volume
	Pounds per Cubic Yard

	Area
	Square Yard

	Area per Length
	Square Yard per Inch

	Mass
	US Tons

	*	Data block value is provided by database as an identifier.



Table SP2061-4
Lookup Table for Ingredient Code
	Description
	Data Block Value

	Additive / Admixture
	See Table SP2061-5

	Aggregate
	See Table SP2061-6

	Cementitious
	See Table SP2061-7

	Water
	Water *

	*	Data block value is provided by database as an identifier.



Table SP2061-5
Lookup Table for Ingredient Code for Additives and Admixtures *
	Description

	Air-Entraining Admixtures ║

	Calcium Chloride

	Color

	Fibers

	Glass

	Ground Tire Rubber

	Lime

	Liquid Anti-Stripping

	Plastic

	Recycling Agent

	Recycled Asphalt Shingle

	Type A—Water-Reducing Admixtures †

	Type B—Retarding Admixtures †

	Type C—Accelerating Admixtures †

	Type D—Water-Reducing and Retarding Admixtures †

	Type E—Water-Reducing and Accelerating Admixtures †

	Type F—Water-Reducing, High-Range Admixtures †

	Type G—Water-Reducing, High-Range, and Retarding Admixtures †

	Type S—Specific Performance Admixtures †

	Warm Mix Additive

	*	Data block value is provided by database as an identifier.
║	AASHTO M154 Standard Specification for Air-Entraining Admixtures for Concrete
†	ASTM C 494 Standard Specification for Chemical Admixtures for Concrete



Table SP2061-6
Lookup Table for Ingredient Code for Aggregate *
	Description

	Coarse Aggregate

	Fine Aggregate

	Intermediate Aggregate

	Recycled Asphalt Pavement

	Recycled Concrete Aggregate

	*	Data block value is provided by database as an identifier.



Table SP2061-7
Lookup Table for Ingredient Code for Cementitious *
	Description

	Asphalt Cement

	Blended Hydraulic Cement

	Fly Ash

	Metakaolin

	Natural Pozzolan

	Portland Cement

	Silica Fume

	Slag

	*	Data block value is provided by database as an identifier.



Table SP2061-8
Lookup Table for Ingredient Source Names for Water *
	Description

	Clarified Water

	Cold Water

	Hot Water

	Reclaimed Water

	Temper Water

	Wash Out Water

	*	Data block value is provided by database as an identifier.



Table SP2061-9
Required Fields in Contractor’s MDMS for Source Identification Data
	[bookmark: _Hlk124340765]JSON Field Name
	Long Description
	Examples
	Data Type

	sourceId
	Source Identification
	BP001, RMX001, GS79103 (e.g., pit, plant identification)
	String
(up to 20 characters)

	sourceName
	Source Name
	John Asphalt, John Asphalt 3 Burnsville, John Plant 7 (e.g., long description of plant name)
	String
(up to 256 characters)

	sourceAddress
	Source Address
	12345 Marvel Street NW, MN 56738
	String
(up to 3999 characters)

	sourcePhoneNumber
	Source Phone Number
	777-777-7777
	String
(up to 20 characters)





Table SP2061-10
Required Hauler Data Fields in Contractor’s MDMS for each Data Block
	[bookmark: _Hlk124341686]JSON Field Name
	Long Description
	Examples
	Data Type
	Unit Category
	Data Field Required for:
MnDOT 2118, 
MnDOT 2360, MnDOT 2363, MnDOT 2365, and MnDOT 2301
	Data Field Required for: 
MnDOT 2461

	ticketId
	Ticket Identification
	5126349, 101R, 539-19
	String
(up to 20 characters)
	None
	Yes
	No

	sourceId
	Source Identification
	BP001, RMX001, GS79103 (e.g., pit, plant identification)
	String
(up to 20 characters)
	None
	Yes
	No

	loadDateTime *
	Loading Date and Time
	2007-04-05T12:30:45-02:00
	String
(up to 40 characters)
	Time
	Yes
	No

	haulerCompanyName
	Hauler Company Name
	Don Key Contracting
	String
(up to 256 characters)
	None
	Yes
	No

	brokerName ║
	Broker Name
	Max E Mumm
	String
(up to 256 characters)
	None
	Optional
	No

	truckDotNumber #
	Truck DOT Number
	US DOT 33136
	String
(up to 20 characters)
	None
	Yes
	No

	truckId †
	Truck Identification
	51.6046, 88tb, T-1, T1
	String
(up to 256 characters)
	None
	Yes
	No

	truckDriverClass ‡ #
	Truck Driver Classification
	See Table SP2061-11
	String
(up to 50 characters)
	None
	Optional
	No

	overweightPermitNumber #
	Overweight Permit Number
	033I9021331
	String
(up to 20 characters)
	None
	Optional
	No

	maximumGrossWt
	Maximum Gross Weight
	44
	Number
	Mass
	Yes
	No

	driverName ║
	Driver Name
	Stan Dupp
	String
(up to 256 characters)
	None
	Optional
	No

	*	Date and time values must include UTC offset and follow the format:  YYYY-MM-DDThh:mm:ss±hh:mm.
║	Data field required only for MTO / ITO haulers.
†	Truck Identification must match the Truck Identification used on the E-Ticket (Source Data).
‡	Tie Truck Driver Classification to truck identification.
#	Provide data when data field is available in MDMS.



Table SP2061-11
Lookup Table for Truck Driver Classification *
	Format

	Tractor Trailer Driver

	Four or More Axle Unit, Straight Body Truck

	Three Axle Units

	Two Axle Unit

	*	Data block value is provided by database as an identifier.



Table SP2061-12
Required Loading and Delivery Event Data Fields in Contractor’s MDMS for each Data Block
	[bookmark: _Hlk124342152]JSON Field Name
	Long Description
	Examples
	Data Type
	Unit Category
	Data Field Required for:
MnDOT 2218
	Data Field Required for:
MnDOT 2360, MnDOT 2363, MnDOT 2365
	Data Field Required for: MnDOT 2301
	Data Field Required for:
 MnDOT 2461

	ticketId
	Ticket Identification
	5126349, 101R, 539-19
	String (up to 20 characters)
	None
	Yes
	Yes
	Yes
	Yes

	sourceId
	Source Identification
	BP001, RMX001, GS79103 (e.g., pit/plant identification)
	String (up to 20 characters)
	None
	Yes
	Yes
	Yes
	Yes

	loadDateTime *
	Loading Date and Time
	2007-04-05T12:30:45-02:00
	String (up to 40 characters)
	Time
	Yes
	Yes
	Yes
	Yes

	geofenceType
	Geofence Type
	See Table SP2061-13
	String (up to 10 characters)
	None
	Yes
	Yes
	No
	No

	startDateTime * ║
	Start Date and Time
	2007-04-05T12:30:54-02:00
	String (up to 40 characters)
	Time
	Yes
	Yes
	No
	No

	endDateTime * ║
	End Date and Time
	2007-04-05T12:30:54-02:00
	String (up to 40 characters)
	Time
	Yes
	Yes
	No
	No

	startLatitude ║
	Start Latitude
	47.863023
	Number
	None
	Yes
	Yes
	No
	No

	startLongitude ║
	Start Longitude
	-92.870154
	Number
	None
	Yes
	Yes
	No
	No

	endLatitude ║
	End Latitude
	47.865479
	Number
	None
	Yes
	Yes
	No
	No

	endLongitude ║
	End Longitude
	-93.081257
	Number
	None
	Yes
	Yes
	No
	No

	dumpDateTime * †
	Dump Date and Time
	2007-04-05T12:30:54-02:00
	String (up to 40 characters)
	Time
	No ‡
	Yes # § **
	No ‡
	No ‡

	dumpLatitude
	Dump Latitude
	47.858555
	Number
	None
	No ‡
	Yes # § **
	No ‡
	No ‡

	dumpLongitude
	Dump Longitude
	-92.962875
	Number
	None
	No ‡
	Yes # § **
	No ‡
	No ‡

	dumpMachineId
	Dump Machine Identification
	SX43201J, Mainline Paver
	String (up to 256 characters)
	None
	No ‡
	Yes # § **
	No ‡
	No ‡

	spatialReferenceAuthority
	Spatial Reference Authority
	EPSG
	String (up to 20 characters)
	None
	No ‡
	Yes
	No ‡
	No ‡

	spatialReferenceId
	Spatial Reference Identification
	4326
	Number
	None
	No ‡
	Yes
	No ‡
	No ‡

	startDumpTime * ║║ §§
	Time at Start of Dump (Discharge)
	2007-04-05T12:30:54-02:00
	String (up to 40 characters)
	Time
	No
	No
	No
	Yes

	endDumpTime * ║║ §§
	Time at End of Dump (Final Discharge)
	2007-04-05T12:30:54-02:00
	String (up to 40 characters)
	Time
	No
	No
	No
	Yes

	durationInTruck ║║ †† ‡‡ ##
	Duration of time in Truck
	00:15:30
	String (up to 40 characters)
	Time
	No
	No
	No
	Yes

	[bookmark: _Hlk124342244]*	Date and time values must include UTC offset using the format:  YYYY-MM-DDThh:mm:ss±hh:mm.
║	Start and end times and latitude and longitude for Geofence events are recorded upon entering and exiting the Contract and Source Geofences.
†	The dump date/time value is determined by the drum rotation sensors (End of Dump) for ready-mixed concrete applications.
‡	Recorded using VetaCenter as needed.
#	Dump Date and Time, Dump Latitude and Dump Longitude, and Dump Machine Identification must be recorded using an automated triggering mechanism.
§	Recording of Dump event data is not required for placement of bituminous mixtures used for the following:
(1) Patching
(2) Filling areas of excavation that are less than 750 linear feet
(3) Tight blade leveling
(4) Bituminous trails
**	Record Dump event data for echelon paving applications as follows:
(1) Bituminous mixture produced from two different Sources: use the automated triggering mechanism associated with the paving train, to which the bituminous mixture is being delivered, to record Dump location for the delivered mixture.
(2) Bituminous mixture produced from single Source: use the automated triggering mechanism associated with either paving train to record Dump event data for the delivered mixture.
║║	Ready-mixed concrete Supplier will send startDumpTime, endDumpTime, and durationInTruck to the Contractor's MDMS.
††	"Duration of time in truck" equals the duration of time between the Time at End of Dump and the Loading Date and Time (durationInTruck = endDumpTime - loadDateTime)
‡‡	Use the following format: HH:MM:SS.
##	Provide data when data field is available in MDMS.




Table SP2061-13
Lookup Table for Geofence Type *
	Description

	Contract – Limits of jobsite.

	Source – Location where material is loaded.

	*	Data block value is provided by database as an identifier.


Preconstruction Activities
Complete the following prior to delivery material:
Source Identification and Hauler Data
Enter Source Identification data (per Table SP2061-9) into the MDMS along with other needed startup information.
Enter Hauler Data (per Table SP2061-10) into VetaCenter.
Internet (or Satellite) Connectivity
Set up internet (or satellite) connectivity at each Source.
Geofences
Create the required Source and Contract Geofences in the MDMS when delivery materials for 2118, “Aggregate Surfacing”; 2360, “Plant Mixed Asphalt Pavement”; 2363, “PASSRC and PASB”; and 2365, “Stone Matrix Asphalt”. Create the Source Geofence(s) so that it includes the roadway or area outside the Source where trucks queue before entering for loading.
Provide Engineer with snapshot of map showing the Source and Contract Geofence boundaries.
Dump Event
Set up trigger for recording Dump time and location per requirements of Table SP2061-12.
ICT Workspaces and Test E-Tickets
Engineer will create ICT Contract Portfolio in VetaCenter.
Create and set up the ICT Platform Workspace in VetaCenter to connect with ICT Platform. Map MDMS data fields to VetaCenter for each Source providing material to Contract.
Send a Test E-Ticket for each Source to VetaCenter no later than 21 Calendar Days prior to start of Work requiring MDMS. The Test E-Ticket must:
(a)	Use valid project identifies
(b)	Set Voided Ticket to “Voided” 
(c)	Set Net Weight as 1 ton for bituminous or Batched Quantity as 1 cy for concrete.
Notify Engineer when Test E-Ticket is sent to VetaCenter for review and acceptance.
Delivery of material from Source before acceptance of Test E-Ticket(s) by the Engineer is a Hold Point and constitutes Unauthorized Work in accordance with 1503, “Conformity with Contract Documents” and 1512, “Unacceptable and Unauthorized Work.”
Training
Provide training to Engineer no later than 7 calendar days prior to start of work requiring MDMS.
Training will cover:
(1)	MDMS web- or application-based platforms.
(2)	Data fields included in Contractor’s MDMS data collection and export.
(3)	Breadcrumb Trails playback instructions.
(4)	Example data exports per section S-113.3.A(9).
MDMS Data
Provide Engineer access to the MDMS prior to start of delivery of material and until 90 days after final acceptance of all work.
Collect and push MDMS data to VetaCenter per requirements of this provision.
System Failure
Notify Engineer upon discovery of System Failure and after resolution of System Failure.
Source will revert to other means and methods accepted by the Engineer, for sharing Source data during System Failures. Contractor is allowed to deliver material from Source using the means and methods approved by the Engineer until the start of the next Working Day. The Engineer will not allow the Contractor to deliver material from the Source on the next Working Day until the System Failure is remedied to the satisfaction of the Engineer.
Documentation
Provide Engineer Paper Weight Ticket(s) per requirements for 2118, “Aggregate Surfacing”; S-XX (2301) CONCRETE PAVEMENT (MATERIAL DELIVERY MANAGEMENT SYSTEM); 2360, “Plant Mixed Asphalt Pavement”; 2363, “PASSRC and PASB”; 2365, “Stone Matrix Asphalt”; and S-XX (2461) STRUCTURAL CONCRETE (MATERIAL DELIVERY MANAGEMENT SYSTEM).
Engineer will use Paper Weight Ticket(s) for 2118.5, “Aggregate Surfacing; 2301.5, “Concrete Pavement”; 2360.5, “Plant Mixed Asphalt Pavement”; 2363.5, “PASSRC and PASB”; 2365.5, “Stone Matrix Asphalt”; and 2461.5, “Structural Concrete” Basis of Payment and for requirements of the Schedule of Materials Control.
Agency MDMS Verification
Engineer will complete Agency MDMS Verification per the schedule outlined in Table SP2061-14.
Table SP2061-14
Schedule for Agency Verification of MDMS Data
	Material Specification Number
	Daily Minimum Department QA/Verification (Acceptance)

	2118, “Aggregate Surfacing”
	Third Load, then 1 random review per 1,000 tons

	2301, “Concrete Pavement”
	Third Load, then 1 random review per 300 cubic yards

	2360, “Plant Mixed Asphalt Pavement”
	Third Load, then 1 random review per 1,000 tons

	2363, “PASSRC and PASB”
	Third Load, then 1 random review per 1,000 tons

	2365, “Stone Matrix Asphalt”
	Third Load, then 1 random review per 1,000 tons

	2461, “Structural Concrete”
	Third Load, then 1 random review per 100 cubic yards


METHOD OF MEASUREMENT
The Engineer will measure Material Delivery Management System as a lump sum in accordance with 1901.10, “Lump Sum”.
BASIS OF PAYMENT
Interruptions in availability of data cellular coverage and/or satellite signals used with this system will not result in adjustments to the “Basis of Payment” for any construction items or to Contract time.
The Contract Unit Price for Material Delivery Management System includes data entry of project information; setup of appropriate MDMS components; creation and set up of ICT Platform Workspace in VetaCenter; system setup, mapping and pushing of MDMS Data into Contractor’s MDMS and VetaCenter; internet or satellite connectivity at permanent and portable Sources; setup of Geofences; system monitoring, assigning, distribution and use of truck asset trackers; monitoring of yields rates recorded by MDMS; remote server storage; cloud-based software accessibility and data package plans.
Schedule
Partial payments for Lump Sum Item 2061.601 (Material Delivery Management System) will be made per Table SP2061-15:
Table SP2061-15
Partial Payments Schedule
	When
	Percent of Estimated Quantity Completed
	Pay
Percent of Lump Sum Item

	First Pay Estimate
	(Blank)
	10

	Subsequent Pay Estimate *
	5
	15

	Subsequent Pay Estimate *
	15
	30

	Subsequent Pay Estimate *
	50
	50

	Subsequent Pay Estimate *
	75
	75

	Final Acceptance of Submittals
	100
	100

	* Percent of Estimated Quantity Completed is based on the pay quantity where the Material Delivery Management System is required: 2360.5, “Plant Mixed Asphalt Pavement”; 2363.5, “PASSRC and PASB”; and 2365.5, “Stone Matrix Asphalt”; 2461.5, “Structural Concrete”.


The Department will pay for Material Delivery Management System on the basis of the following schedule:
Item No.	Item	Unit
2061.601	Material Delivery Management System	lump sum



