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Medium Tactical Vehicle Replacement (MTVR) Trailer (MTVR Trailer) Performance Specification

1.   Scope 

This is the Performance Specification for the United States Marine Corps (USMC) Medium Tactical Vehicle Replacement (MTVR) Trailer.  These trailers will replace the M105, M149 and M353 Trailers and will augment the payload and complement the capability of the MTVR series of tactical vehicles.  The MTVR Trailer will deliver and dispense water at the unit level and will transport ammunition, breakbulk, engineer equipment, generators, air compressors, welders, and communications equipment.  At least one, but no more than three trailer configurations will be provided to accomplish these missions, as long as maximum commonality of parts among the configurations is achieved.  The use of commercially available components and those within the Department of Defense (DoD) supply system is encouraged. 

2.   Applicable Documents

The documents listed in this section are specified in sections 3 and 4 of this specification.  While every effort has been made to ensure completeness of this list, document users are cautioned that they must meet all specified requirements documents cited in sections 3 and 4 of this specification, whether or not they are listed.  If the contractor has any proposed new standards, they should be submitted to the following office for approval: Commanding General, Marine Corps System Command (Attn: PM Motor Transport, 2200 Lester Street PMM151, Quantico, VA 22314-5010).

2.1.   Government Documents

The following Government documents form a part of this specification to the extent specified herein.  

2.2.   Specifications, Standards, and Handbooks

Unless otherwise stated, the issue of the documents shall be those listed in this PD.  Unless otherwise specified, documents not listed in the PD shall be the issue current on the date of solicitation.

Commercial or Industry Standard Requirements.  The contractor shall, if required herein, strictly comply with these standards.

(CID) A-A-1927D
Padlock

(CID) A-A-52474
Electrocoating Primer

(CID) A-A-59133
Cleaning Compound, High Pressure (Steam) Cleaner, dated 971103

STANAG 4101
Towing Attachments, dated 000221

MCRDAC-91-PD-001
Quadruple Container (QUADCON)

The following Federal Motor Carrier Safety Administration Regulations (FMCSR) are the revision published in Code of Federal Regulations Title 49, Volume 4, Revision October 1, 2003:

FMCSR 393.9 
Operable lamps 

FMCSR 393.11 
Lighting Devices and Reflectors

FMCSR 393.17 
Lamps and Reflectors Combinations in Driveaway/Towaway Operation

FMCSR 393.19
Requirements for Turn Signaling Systems

FMCSR 393.20
Clearance Lamps to Indicate Extreme Width and Height

FMCSR 393.22
Combination of Lighting Devices and Reflectors

FMCSR 393.23
Lighting Devices to be Electric 

FMCSR 393.24
Requirements for Head Lamps and Auxiliary Road Lighting Lamps

FMCSR 393.25
Requirements for Lamp Other than Head Lamps

FMCSR 393.26
Requirements for Reflectors

FMCSR 393.27
Wiring Specifications

FMCSR 393.28
Wiring to be protected

FMCSR 393.29
Grounds

FMCSR 393.31 
Overload Protective Devices

FMCSR 393.32 
Detachable Electrical Connections

FMCSR 393.33
Wiring Installation

FMCSR 393.40
Required Brake Systems

FMCSR 393.41
Parking Brake System 

FMCSR 393.42
Brakes required on all Wheels

FMCSR 393.43 
Breakaway and Emergency Braking

FMCSR 393.45
Brake Tubing and Hose, Adequacy

FMCSR 393.46
Brake Tubing and Hose Connections

FMCSR 393.47 
Brake Lining

FMCSR 393.48 
Brakes to be Operative

FMCSR 393.49 
Single Valve to operate all Brakes

FMCSR 393.50
Reservoirs required

FMCSR 393.51
Warning Devices and Gauges

FMCSR 393.52
Brake Performance

FMCSR 393.53
Automatic Brake Adjusters and Brake Adjustment Indicators

FMCSR 393.55
Anti-Lock Brakes

FMCSR 393.70
Coupling Devices and Towing Methods, Except for Driveaway Towaway Operations 
FMCSR 393.71
Coupling Devices and Towing Methods, Driveaway Towaway Operations

FMCSR 393.75
Tires

FMCSR 393.86 
Rear End Protection

The following Federal Motor Vehicle Safety Standards (FMVSS) are the revision published in Code of Federal Regulations Title 49, Volume 5, Revision October 1, 2002:

FMVSS 106
Brake Hoses

FMVSS 108
Lamps Reflective Devices and Associated Equipment

FMVSS 119
New Pneumatic Tires for Vehicles Other than Passenger Cars

FMVSS 121
Air Brake Systems

The following Military standards/specifications have been referenced as guides within this specification.  Compliance is not required.

Required Military Specifications/Standards.  Compliance with the following specifications/standards is called out within this specification.

MS75021D
Connector, Receptacle, Electrical-12 Contact, Intervehicular, 28 Volt, Waterproof, dated 010612
MIL-DTL-64159
Coating, Water Dispersible Aliphatic Polyurethane, Chemical Agent Resistant, dated 30 Jan 2002
MIL-STD-209J
Interface Standard for Lifting and Tiedown Provisions,  dated 980128

MIL-STD-1179D
Lamps, Reflectors and Associated Signaling Equipment for Military Vehicles 921109

MIL-STD-1366
Interface Standard for Transportability Criteria, dated 030331

MIL-STD-1472E w C1
Human Engineering, dated 961031

MIL-HDBK-1791
Designing for Internal Aerial Delivery in Fixed Wing Aircraft dated ____

NAVMED P-5010
Manual of Naval Preventative Medicine, 2002

TB ORD-1024w C1
Army Equipment: Manufacture of Data Plates, dated 611010

TB ORD-1030
Army Vehicles: Installation and Use of Overhaul and Overhaul/MWO Data Plates, dated 631006

2.3.   Other Government Documents, Drawings, And Publications

The following other Government documents, drawings, and publications of the exact revision shown form a part of this document to the extent specified herein.

MTMCTEA PAM 55-19
Tiedown Handbook for Rail Movements, dated May 2000

SDDC TEA 70-1
Transportability for Better Strategic Mobility, Sept 2003

MTMCTEA PAM 700-4
Vessel Characteristics for Ship Loading

TM 55-2200-001-12
Section 1, General Rules Governing the Loading of Commodities on Open Top Cars, Association of American Railroads (AAR) , dated 2000

TM 55-2200-001-12
Section 6, General Rules Governing the Loading of DoD Materiel on Open Top Cars, dated 2000


TM 4795-34
Rust Proofing and Underbody Coating Procedures for Tactical Vehicles, Trailers, and Underbody Equipment, dated 990606

TM 10629-10A
Operational Manual for Truck Series, 7-Ton

TM 4750-15/1
Painting and Registration Marking, dated 861031

TP-94-01
Transportability Testing Procedures

2.4.   Non-Government Documents

The following documents of the exact revision listed below form a part of this specification to the extent specified herein.

ASTM A 653/A/02
Standard Specification for steel, zinc-coated (galvanized), dated 020610

ASTM G82-98 
Standard Guide for Development and Use of a Galvanic Series for Predicting Galvanic Corrosion Performance, dated 980910

ASTM D2000
Standard Classification System for Rubber Products in Automotive Applications, dated 001110

ASTM D3951
Standard Practice for Commercial Packaging, dated 980801
AWS D1.1-02
Welding Structural Welding Code- Steel

AWS D1.2-97
Welding Structural Welding Code-Aluminum

AWS D1.3-98
Welding Structural Welding Code-Sheet Steels

SAE J163
Low Tension Wiring and Cable Terminals and Splice Clips, dated 011201

SAE J294
Service Brake Structural Integrity Test Procedure—Vehicles over 4500 kg (10 000 lb) GVWR, dated 930101

SAE J318
Air Brake Gladhand Service (Control) and Emergency (Supply) Line Couplers - Trucks, Truck-Tractors and Trailers, dated 970801

SAE J682
Rear Wheel Splash and Stone Throw Protection, dated 841001

SAE J1292
Automobile, Truck, Truck-Tractor, Trailer and Motor Coach Wiring, dated 811001

SAE J1404
Service Brake Structural Integrity Requirements - Vehicles over 10,000 lb (4500 kg) GVWR, dated 000601

SAE J2014
Pneumatic Tires for Military Tactical Wheeled Vehicles, dated 011201

2.5.   Document Source

Copies of military specifications, standards, handbooks, drawings, and publications can be obtained from the contracting activity or as directed by the contracting activity.  Sources for other documents are listed below:  Acquisition Streamlining and Standardization Information System (ASSIST) Website, http://astimage.daps.dla.mil/online/new.  Department of Transportation Federal Highway Administration, Washington, DC  20591; Society of Automotive Engineers 400 Commonwealth Drive Warrendale, PA 15096; American Conference of Governmental Industrial Hygienists (ACGIH) 6500 Glenway Avenue Building D-7, Cincinnati, OH 45211; NATO, MIL Agency for Standardization (MAS) 35 Chesam Place, London SWI, UK.

2.6.   Order of Precedence

In the event of a conflict between this specification and the references cited herein, the text of this specification takes precedence.  If a conflict exists between an English measurement and a metric measurement, the English measurement shall take precedence.  In the event of a conflict between Section 3 and Section 4 of this Performance Specification, Section 3 shall take precedence.  Nothing in this specification, however, supercedes applicable laws and regulations unless a specific exemption has been obtained.

3.   Requirements

Requirements specified in Section 3 are defined as thresholds unless otherwise noted.  Key Performance parameters (KPPs) are identified herein.  At least one, but no more than three trailer configurations, hereinafter referred to as the MTVR Trailer, shall be provided to meet the requirements defined in the following paragraphs.  
3.1.   Performance

Requirements shall be met by the MTVR Trailer at curb weight (CW) through maximum payload while being towed by the MTVR prime mover at weights ranging from CW through Highway Gross Vehicle Weight (HGVW) unless otherwise noted.

3.1.1.   MTVR Prime Mover Interface (KPP)

The MTVR Trailer shall be capable of being towed by the MTVR series of tactical vehicles, MK23, MK25, MK27, MK28, MK29, MK30, and MK36 (hereinafter referred to as the MTVR) (KPP).  The MTVR Trailer shall be compatible with, and within the performance limits of, the MTVR.

3.1.2.   Payload Capacity

The MTVR Trailer shall be capable of transporting payloads over 7,000 lbs (threshold) , 10,000 lbs (objective), over the entire mission profile of the MTVR.

3.1.3.   Cargo Transport

The MTVR Trailer shall be capable of transporting various types of cargo to include ammunition, breakbulk cargo, power generation systems, and bulk liquids.  Integral ISO locks and/or modules may be considered to accommodate the variety of configurations.  
3.1.3.1.   Cargo Containment

The MTVR Trailer shall be equipped with headboard, sides and a tailgate to contain breakbulk cargo.  Sides and tailgate shall be hinged or removable to facilitate loading and unloading of breakbulk and other cargo by hand or forklift.  On-board stowage of demounted provisions shall be provided and shall not infringe upon the load carrying area of the MTVR Trailer cargo bed. 
3.1.3.2.   Cargo Protection

Protection shall be provided for the MTVR Trailer cargo.  The protection shall be removable, weather resistant, sufficient to enclose all cargo within the height, length, and width limits of the MTVR Trailer, and positioned so as not to interfere with cargo space.  The height of the installed cargo covering, as measured from the ground, shall not exceed 126 inches.  The protection shall be installable and removable by two Marines.  The protection shall be secured to meet LCAC and external helicopter lift requirements.  MIL-STD-913 and LCAC SEA-OPS, Volume 4, may be used as a guide. (Threshold)  On board stowage of the cargo protection shall be provided (threshold) and shall not interfere with the load carrying area of the MTVR Trailer bed (objective).  

3.1.3.3.   Cargo Tiedowns

The MTVR Trailer shall be equipped with internal and external cargo tiedowns of sufficient strength, quantity, and location to secure the full range of cargo up to the maximum payload.  The location of these tiedowns shall maximize available cargo space with the cargo containment provisions installed.  All tiedowns shall accept a 10,000 lb cargo strap (NSN 5340-01-204-3009) and meet MIL-STD 209.

3.1.3.4.   Power Generation Systems

The MTVR Trailer shall be capable of securing and transporting the equipment listed in Table 3-1   The skid-mounted generators shall be secured to the trailer using the pre-drilled skid hole pattern as the only means  of attachment.  Placement of the generators on the MTVR Trailer shall permit opening of generator panel doors for operation and maintenance. 

Table 3-1  Power Generation Systems

	Item Nomenclature
	TAMCN
	Dimensions (inches)
	Weight (lbs)

	
	
	Height
	Width
	Length
	

	30 kW Tactical Quiet Generator Set, Skid Mounted
	
	
	
	
	

	
	MEP-005A
	B0953
	57"
	34"
	80"
	3500

	
	MEP-805A
	B0953
	54.1"
	35.3"
	79.2"
	3006

	
	MEP-805B
	B0953
	55"
	35.7"
	79.7"
	2931

	
	MEP-114A
	B0971
	57"
	34"
	80"
	3650

	
	MEP-815A
	B0971
	54.1"
	35.3"
	79.2"
	3015

	
	MEP-815B
	B0971
	55"
	35.7"
	79.7"
	2931

	60 kW Tactical Quiet Generator Set, Skid Mounted
	
	
	
	
	

	
	MEP-006A
	B1021
	59"
	36"
	87"
	4300

	
	MEP-806A
	B1021
	58.2"
	35.3"
	87"
	4063

	
	MEP-806B
	B1021
	59"
	35.7"
	87"
	3992

	
	MEP-115A
	B1016
	59"
	36"
	87"
	4400

	
	MEP-816A
	B1016
	58.2"
	35.3"
	87"
	4153

	
	MEP-816B
	B1016
	59"
	35.7"
	87"
	4042

	100 kW Tactical Quiet Generator Set, Skid Mounted
	
	
	
	
	

	
	MEP-807A
	B1045
	65"
	40"
	106"
	5500

	Floodlight Set (Current)
	B0635
	65"
	43"
	134"
	2000

	Floodlight Replacement Set
	TBD
	TBD
	TBD
	TBD
	< 2000


3.1.3.5.   Water Transport and Dispensing

The MTVR Trailer shall be capable of transporting and dispensing a minimum of 400 gallons of potable water up to an amount consistent with safe trailer operation over the MTVR mission profile.

3.1.3.5.1.   Water Tank

The MTVR Trailer water tank shall meet the following requirements.

3.1.3.5.1.1.   Tank Access

Access shall be provided to allow visual inspection for residual preservatives and cleansers; inspection for cracks and material defects; and thorough internal tank cleansing.  The tank access shall have a minimum opening of 12 inches.  The access, when not in use, shall be protected to avoid contamination of the tank’s contents from the environment.

3.1.3.5.1.2.   Tank Fill 

The water tank shall be capable of accepting bulk water fill from gravity feed, hose or standpipe.

3.1.3.5.2.   Bulk Discharge

The water tank shall be equipped with a means to bulk discharge the contents quickly and completely.  Actuation of the bulk discharge shall require positive action by the operator.  The tank and discharge fitting shall not be damaged by repeated use.

3.1.3.5.3.   Volume Indicator (Objective)

The water tank shall be equipped with an integral volume indicator that is visible by the operator standing on the ground, accurate to within 5% of the total tank volume.  No maintenance or calibration shall be required to retain accuracy of the indicator.  Exposure of the tank contents to the environment shall not be required to check the volume.  

3.1.3.5.4.   Potable Water Equipment Cleaning

The water tank and dispensing equipment shall withstand, without damage, disinfection using calcium hypochlorite or High Test Hypochlorite (HTH).  NAVMED P-5010, Chapter 6, Section IV, may be used as a guide for disinfections procedures.

3.1.3.5.5.   Water Temperature

The MTVR Trailer shall be capable of dispensing potable water within the MTVR Trailer’s operating environment.  The MTVR Trailer shall maintain water within the tank, plumbing, and dispensing points above freezing while the trailer is stationary; a heating kit may be used to provide this capability.

3.1.3.5.6.   Heating Kit

A heating kit may be provided to maintain water within the tank, plumbing, and dispensing points above freezing while the trailer is stationary.  The electrical supply, if any, shall be operable by Alternating Current  (AC) 60HZ 110V as well as Direct Current (DC) 24V.  The heating kit shall be capable of being mounted on each trailer and protected from damage during transit over the MTVR mission profile.

3.1.3.5.7.   Dispensing Water

The MTVR Trailer shall be capable of efficiently dispensing water into canteens or 5-gallon cans, with provisions to minimize spillage.  The flow of water shall require positive actuation and shall stop upon release.  The dispensing points shall accept the female coupling of a garden-type hose.  Dispensing points shall be located to permit simultaneous fill of containers by at least five operators while they are standing on the ground.  Dispensing points shall be protected from damage during transit and from exposure to the environment.  The capability to isolate dispensing points and evacuate the plumbing for maintenance without draining the tank shall be provided.

3.1.4.   ISO Compatibility (Objective)

Integral ISO locks for dimensionally standard shelters (one QUADCON and/or one SIXCON), containers, and commercial cargo containers may be provided.  

3.1.5.   Tandem Tow Capability (Objective)

The MTVR Trailer shall have the capability to be coupled with at least one other MTVR Trailer for tandem towing.  The linkage shall be accomplished at the organizational level.
3.1.6.   Grade Operation

The MTVR Trailer, at full payload, when coupled to the MTVR at CCGVW, shall be capable of ascending and descending a reinforced surface with a 45 percent longitudinal slope.

3.1.7.   Side Slope Operation

The MTVR Trailer when coupled to the MTVR at CCGVW shall be capable of traversing a 30% reinforced surface side slope while executing a sinusoidal maneuver around obstacles with no tire lift.

3.1.8.   Speed

The MTVR Trailer, empty and at maximum payload, with the MTVR at its designated payload, shall demonstrate the capability to maintain the speeds listed in Table 3-2 for terrain conditions and roughness (root mean square (RMS)) values.  The defined speeds shall be sustained without slipping, upsetting, or damage to vehicular components.

Table 3-2  Speed

	Road Surface
	MTVR Payload Classification
	Grade (%)
	RMS (in)
	Speed (MPH/KPH)

	Primary
	HGVW
	0
	NA
	55 / 88 

	Secondary
	HGVW
	NA
	0.7
	30 / 48

	Trail
	CCGVW
	NA
	1.0
	20 / 32

	Cross-country
	CCGVW
	NA
	2.0
	15 / 24


3.1.9.   Terrain Operation

The MTVR Trailer shall be capable of operating over the MTVR mission profile of 30% on-road and 70% off-road defined in Table 3-3  Off road is further defined as sand, swamp, muskeg, bog, tundra, grasslands, forests, tropical jungles, mountains, desert, & salt water.

Table 3-3  Mission Profile

	Terrain
	Percent Operation
	Roughness

	Hard Surface
	10
	0.1" - 0.3" RMS

	Gravel
	20
	0.3" - 1.0" RMS

	Trails
	30
	1.0" – 3.4" RMS

	Cross-country
	40
	1.5" – 4.8" RMS


3.1.10.   Fording

The MTVR Trailer, with cargo protection installed, shall be capable of fording hard-bottomed crossings of fresh or salt water at not less than 60 in (1.52 m) including wave height, without requiring the addition of special equipment or adjustments and without damage to the trailer.  At the conclusion of such operation, a maximum of 2% water contamination (by volume) in any sealed component is permissible. 

3.1.11.   Shock 

The MTVR Trailer, at maximum payload, shall attain no more than 2.5 Gs vertical acceleration in the center of the cargo bed while negotiating half round obstacles of 10 inch (25 cm) heights at speeds up to 20 MPH (32 KPH) and 12 inch (31 cm) heights at speeds up to 10 MPH (16 KPH).

3.1.12.   Handling

The MTVR Trailer shall exhibit lateral and longitudinal stability throughout all mission operations.  At maximum payload, with a payload center of gravity centered, the MTVR Trailer shall complete AVTP 03-160W on hard surface roads at speeds of at least 45 mph and on a gravel surface at speeds of 35 mph.  At maximum payload, the MTVR Trailer shall maintain 0.4g lateral acceleration while turning left or right for a sustained period without tire lift.

3.1.13.   Turning Radius

While coupled to the MTVR, the MTVR Trailer shall not cause an increase in the turning radius of the MTVR.

3.1.14.   Environmental Operation

The MTVR Trailer shall be capable of successfully performing all operations in arctic, tropical, temperate, and desert climates and in geographical areas that include sand, swamp, tundra, grassland, forest, jungle, urban areas, snow and ice, mountain, and salt water.  All MTVR Trailers shall be capable of successfully performing all operations in the following environmental conditions:  rain, snow, hail, ice, fog, dust, sand, high humidity, solar radiation, and extreme temperatures.  

3.1.15.   Temperatures

The MTVR Trailer shall be capable of operating in the temperature range of 125°F (52°C) to -50°F (-46°C).  The MTVR Trailer shall be capable of being stored outside, unprotected at temperatures ranging between –60°F (-51°C) and 160°F (71°C) without degradation. 

3.1.16.   Braking

The MTVR Trailer shall be equipped with a brake system that is controlled by the MTVR’s air brake system (Threshold).  A 100% air brake system that is controlled by the MTVR’s air brake system may be used (Objective).   Brakes shall be self adjusting and shall comply with FMVSS and FMCSR in effect at the time of contract award to specifically include FMCSR 393.40, FMCSR 393.41, FMCSR 393.42, FMCSR 393.43, FMCSR 393.45, FMCSR 393.46, FMCSR 393.47, FMCSR 393.48, FMCSR 393.49, FMCSR 393.50, FMCSR 393.51, FMCSR 393.52, FMCSR 393.53, FMCSR 393.55, FMVSS 121 (air brake systems only), and FMVSS 106.  Brakes shall also meet the requirements of SAE J1404 (except for the structural endurance test at paragraph 6.3 of SAE J294, which does not apply).

3.1.16.1.   Service Brakes

The MTVR Trailer shall be equipped with service brakes that are supplied with air by the MTVR’s air system.  With the MTVR at CCGVW, the combined MTVR/MTVR Trailer service brakes shall control and hold the vehicle combination on a dry hard surfaced 45% longitudinal slope in both ascending and descending orientations.  Upon completion of TOP 2-2-608 no further servicing of the brake system shall be required to return the brake system to a fully operational capability, other than adjustment/replacement of brake shoes/pads.  No permanent deformation of any component, other than shoes/pads, is allowed.  FMVSS stopping distance and Mountain Brake Highway tests shall be met while the MTVR is at HGVW and CCGVW and the MTVR Trailer is at maximum payload. 

3.1.16.2.   Anti-Lock Brake System (ABS)

The MTVR Trailer shall be equipped with an ABS that shall be compatible with the MTVR’s ABS.  Power to actuate the MTVR Trailer’s ABS shall be provided by the MTVR.

3.1.16.3.   Parking Brake

Parking brakes shall conform to FMCSR 393.41 and FMVSS 121 requirements at the time of contract award with the exception that the MTVR Trailer parking brake, when the MTVR Trailer is detached from the MTVR, shall be able to hold the fully pay-loaded MTVR Trailer on a 30% paved longitudinal grade in both ascending and descending orientations.  The parking brake shall not be dependent on maintenance of air or hydraulic pressure or electrical energy, and shall automatically engage in the event of loss of air to the service brakes.

3.1.16.4.   Emergency Brakes

The MTVR Trailer shall have emergency brakes that apply automatically in the event of air pressure loss and are equipped with a manual override that will allow the trailer to move.  The override shall be operable by the operator using only Basic Issue Item (BII) tools as per 3.4.  
3.1.17.   MTVR Pintle Interface

The vertical load exerted upon the pintle of the MTVR shall not exceed 620 lbs. when the MTVR Trailer is loaded to maximum forward-biased payload.  The MTVR Trailer shall comply with FMCSR 393.70 and 393.71.

3.1.18.   Lunette

The lunette shall comply with STANAG 4101.  

3.1.19.   Standalone Stability

The MTVR Trailer shall not tip over in any direction when uncoupled from a towing vehicle.
3.1.20.   Reliability/Availability/Maintainability/Durability (RAM-D)

The MTVR Trailer shall meet specified RAM-D requirements when operated over the mission profile as defined in 3.1.9.   The probability of completing a 200 mile mission without a mission failure shall be 0.9 (threshold), 0.95 (objective)

3.1.20.1.   Reliability

The MTVR Trailer shall demonstrate a minimum reliability of 5,400 (threshold), 8,100 (objective) Mean Miles Between Hardware Mission Failure (MMBHMF).  

3.1.20.2.   Availability

The MTVR Trailer shall demonstrate a minimum Achieved Availability (AA) of 0.89 (threshold), 0.90 (objective). 

3.1.20.3.   Maintainability

The Mean Time to Repair (MTTR) shall not exceed 60 minutes for organizational maintenance and two hours for intermediate maintenance (threshold), 30 minutes for organizational maintenance and one hour for intermediate maintenance (objective).  The Mean Miles Between Preventive Maintenance (MMBPM), 2nd echelon and higher, shall not be less than 3,600 miles (threshold), 7,200 miles (objective).  The MMBPM apply to both scheduled and on demand preventive maintenance requirements.

3.1.20.4.   Durability

The MTVR Trailer shall demonstrate no major component durability failure during its first 20,000 miles (32,180 km) of operation.  A durability failure is defined as the need for replacement or overhaul of a major component.  Major components include the frame, drawbar, and axle assemblies.  

3.1.21.   Transportability

The MTVR Trailer shall meet the criteria in MIL-STD-1366 except as noted below.  Military Traffic Management Command Transportation Engineering Agency SDDC TEA 70-1 may be used as a guide.

3.1.21.1.   Ammunition (KPP)

The MTVR Trailer shall meet the Title 49 Code of Federal Regulations (CFR) and Standard NATO Agreements (STANAG) requirements for highway ammunition shipment.  In addition, MTVR Trailer shall meet ammunition certification requirements of the U.S. Army Defense Ammunition Center and School for over-the-road and rail transport of ammunition by tactical trucks at the rated payload for secured (non-ISO) configured loads (KPP).  TP-94-01 can be used as a guide.
3.1.21.2.   Highway

The MTVR Trailer shall be transportable by commercial over the road carrier.  The MTVR Trailer shall be capable of unrestricted operation, both empty and loaded up to the legal weight limit on all U.S. and State highways. The MTVR Trailer shall also meet Department of Transportation and STANAG regulations at contract award and shall meet the American Trucking Association’s size and weight limits with the exception of trailer width (98 inches allowed).  A maximum payload allowing for unrestricted and unpermitted operation shall be calculated as per the appropriate Federal Bridge restrictions using the final MTVR Trailer configuration and the MTVR prime mover.  This calculation will be classified as the maximum allowable payload for unrestricted and unpermitted CONUS operation and annotated on the MTVR Trailer data plate and placed in the operator’s manual.  
3.1.21.3.   Rail

The MTVR Trailer, loaded, separately and while coupled to the MTVR, shall be capable of railroad transportation using cushioned coupler, chain tie-down flat cars.  The MTVR Trailer shall be tied down in accordance with the MTMCTEA Pamphlet 55-19 and the Association of American Railroads (AAR) TM 55-2200-001-12 Section 1, General Rules Governing the Loading of Commodities on Open Top Cars and Section 6, General Rules Governing the Loading of DoD Materiel on Open Top Cars.  The trailer shall comply with the requirements of the Gabarit International de Chargement when loaded on 50 in. (127 cm) high European flatcars (threshold).  The MTVR Trailer shall be rail-transportable at CW, stacked two high (objective).

3.1.21.4.   Marine

The MTVR Trailer shall be transportable by LCAC, LCU, Landing Craft Medium (LCM), LHA-1, LHD-1, LPD-4, LSD-36, LSD-41, LSD-49, LPD-17 amphibious shipping, TAKR (Fast Sealift Ships) and all Maritime Prepositioning Force (MPF) vessels, and commercial shipping.  The MTVR Trailer shall be capable of being driven between decks (weather decks, tank decks, and to and from piers) on all vessel ramps without "bottoming out" or causing damage to the trailer or ship.  The MTVR Trailer shall be capable of traversing Joint Logistics Over-the-Shore (JLOTS) systems and elevated causeways without causing damage to either system.  The MTVR Trailer shall be capable of all commercially available loading methods to include, Roll On/Roll Off and Lift On/Lift Off.  MTMCTEA PAM 700-4 and amphibious Ship Loading Characteristics Pamphlets (SLCPs) can be used as guide.

3.1.21.5.   Maritime Prepositioned Force (MPF) Storage

The MTVR Trailer shall accommodate a 36-month MPF storage and maintenance schedule.    

3.1.21.6.   Aircraft

The MTVR Trailer, at reducible height, shall be internally transportable by Air Force and Marine C130, and Air Force C141B, C5, and C17 aircraft using MIL-HDBK-1791 as a guide.  MTVR Trailer loading shall be commensurate with aircraft capabilities and shall be included in transportability data.  The MTVR Trailer shall be transportable at CW, stacked two high, by C-5 and C-17 aircraft (objective).

3.1.21.7.   External Air Lift (KPP)

The MTVR Trailer at CW shall be transportable externally by CH53 (KPP).  The MTVR Trailer at CW shall be transportable externally by MV-22 aircraft (objective). 
3.1.21.8.   Lifting and Tiedown Provisions

The MTVR Trailer at maximum payload shall meet lifting and tiedown provision requirements of MIL-STD-913 and MIL-STD-209, except the highest value calculated for any one tiedown provision shall be applied to all tiedown provisions.  Lift provisions shall not use shackles and shall be integral, not removable, and allow lift at maximum payload by crane and externally by CH53 (threshold) and at CW by MV-22 (objective).  Structures that extend beyond the cargo bed frame and are not part of the frame structure or not permanently attached to the frame shall have provisions to prevent movement during helo and crane lift operations.  Stencil markings shall be applied to the trailer at each lifting and tiedown point conforming to MIL-STD-209.   
3.2.   Physical Characteristics

The following paragraphs define the physical characteristics of the MTVR Trailer when uncoupled from the MTVR.

3.2.1.   Commonality 

To accomplish the required missions, the MTVR Trailer may have more than one, but shall have no more than three configurations.  Commonality of subsystems and parts within different MTVR Trailer configurations shall be maximized.  The MTVR Trailer shall also maximize commonality with other tactical vehicles by using parts and assemblies that have a National Stock Number (NSN) to the maximum extent practical.  
3.2.2.   Weight

The Gross Vehicle Weight (GVW) of the MTVR Trailer shall not exceed 22,000 lbs.  
3.2.3.   Length

The length of the MTVR Trailer shall not exceed 16.5 feet (threshold), 14 feet (objective).

3.2.4.   Width

The width of the MTVR Trailer shall not exceed 98 inches.  

3.2.5.   Height

The height of the MTVR Trailer, while loaded and with protective covering in place, shall not exceed 126 inches. The height of the MTVR Trailer, while loaded with a QUADCON shall not exceed 13.5 ft (threshold), 11 ft (objective).
3.2.6.   Electrical System

The MTVR Trailer electrical system shall be 24-volt, shall conform to FMCSR 393.29 and FMCSR 393.31 and shall be compatible with 24-volt tactical vehicle systems.  The electrical power source shall be the MTVR.  The MTVR Trailer shall be equipped with a receptacle that interfaces with the MTVR’s MS75021D electrical power receptacle. 

3.2.7.   Wiring

Wiring and connectors shall be waterproof, sealed, and shall meet the requirements per SAE J1292, J163, FMCSR 393.27, FMCSR 393.28, FMCSR 393.32, and FMCSR 393.33.  Multi-pin connectors shall be furnished to provide ease of maintenance.  Connectors shall be sealed, waterproof or military standard type connectors.  All wiring to components shall have disconnects facilitating component replacement.  Wiring shall be labeled to facilitate maintenance and replacement. 

3.2.8.   Lighting

MIL-STD-1179D, MIL-STD-1179, FMVSS 108, FMCSR 393.9, FMCSR 393.11, FMCSR 393.17, FMCSR 393.19, FMCSR 393.20, FMCSR 393.22, FMCSR 393.23, FMCSR 393.24, FMCSR 393.25, and FMCSR 393.26 shall be used for all trailer lighting, reflectors and associated equipment.  In the event of conflict between MIL-STD-1179 and cited Federal Standards, MIL-STD-1179 shall take precedence.   A license plate light per FMVSS 108 is not required.  The use of Light Emitting Diode (LED) technology is encouraged.

3.2.9.   Blackout Lighting.

The MTVR Trailer shall be equipped with blackout lighting.  The MTVR Trailer blackout lighting shall interface with the MTVR blackout lighting and controls.  Blackout lights shall have spectral emission characteristics, which prevent emitting more than 10% energy within the 700-1100 nanometer wavelength region (near infrared). The 10% energy of the 700-1100 nanometer wavelength region refers to Peak Energy.  

3.2.10.   Wheels and Tires

All wheels and tires shall be identical.  Tires shall be of tubeless radial design and have a minimum tread life of 12,000 miles (19,312 km) for highway use.  Rims and tires shall conform to FMVSS 119, 120, FMCSR 393.75 and SAE J2014, and applicable Tire and Rim Association, or European Tire and Rim Technical Organization (ETRTO) standards.  Tires shall be of rated capacity at least equal to the load imposed on each tire measured on the ground at maximum payload.  Tires shall be capable of continuous operation across the MTVR Trailer's mission profile in paragraph 3.1.9.  The trailer shall include suitable lift points for raising a maximum loaded trailer with the MTVR jack.  Lug nuts on all wheels shall be accessible without removal of other items and removable using the same BII sockets (item numbers 40 and 41, page B-12, TM 10629-10) for MTVR lug nut removal. .  

3.2.11.   Central Tire Inflation System (CTIS)

If necessary to achieve required mobility, the MTVR Trailer can be equipped with a CTIS.  If provided, the CTIS shall have a minimum of two settings:  Highway and Cross-country.  Specific tire settings will be determined by the contractor based on the final trailer configuration.  The trailer CTIS shall operate independently from and not require any modification or redesign of the prime mover’s CTIS.  Air to inflate tires or any required electrical power can be supplied from the prime mover.  The trailer CTIS shall have the capability to deflate when disconnected from a prime mover and to inflate from any air source other than the prime mover.  The inflation/deflation control assembly will be located on and operated from the trailer.  The assembly shall allow operation while standing near the trailer, not require the operator to go under the trailer.  A visual indicator shall be provided that displays the current system setting (highway, cross-country, or other). 
3.2.12.   Air Supply System

The air system shall meet FMVSS 121 and SAE J318.  The air tank(s) on the MTVR Trailer shall be capable of being drained from one central location.  The drain valve for tank(s) shall be hand operable and easily accessible without the operator crawling under the trailer or being exposed to hazards.  All component parts of the air supply system shall be positioned on the trailer to prevent damage from hazards expected to be encountered in the operational environment.

3.2.13.   Underride Protection

FMCSR 393.86 shall apply for rear underride protection.  If required, rear underride protection shall be removable within 30 minutes by one operator using MTVR BII tools or retractable such that it does not interfere with performance requirements.

3.2.14.   Wheel Splash and Stone Throw Protection

The rear of the MTVR Trailer shall be equipped with quick-change, anti-sail, flexible mud flaps installed per best commercial practice.  Quick-change shall be defined as changeable by the operator using only the tools found in the MTVR BII referenced in paragraph 3.4.  The mud flap design shall allow the trailer to back up in water and mud without tearing or damaging the mud flaps.  Stowing mud flaps in a half-length position during such operations is permissible.  Mud flap installations shall conform to the provisions of SAE J682.  During fording operations, the provisions of SAE J682 are not applicable.

3.2.15.   NBC Requirements

The MTVR Trailer must be able to withstand the material damaging effects of Nuclear, Biological, and Chemical (NBC) contaminants and be capable of being decontaminated using standard decontaminates and procedures to reduce the hazard to personnel operating, maintaining, and resupplying the trailer. 

3.2.16.   Painting

The following paragraphs define the painting requirements of the MTVR Trailer.

3.2.16.1.   Surface Condition

Painting is not required on certain types of surfaces such as fabrics, plastics, rubber, glass, and metal parts not requiring corrosion protection, metal parts that are pre-coated or where paint interferes with function, and surfaces specifically intended for electrical contact or heat transmission.  These surfaces, including the following, at a minimum, should be masked or otherwise protected during painting: the working components of the ISO locking hardware, vents for gear boxes/hydraulic reservoirs/fluid containers, winch components that would inhibit proper operation, glad-hand color coded assemblies, quick release pins for assemblies, dust caps for air brake chambers, outer front axle rubber hub boots, door moldings and tires.  For surfaces intended to be painted, the condition, profile, and cleanliness of the surface shall meet the manufacturer’s recommendations of subsequent pretreatments, primers, or other intermediate coats.  Workmanship must be consistent with good commercial practice.  Base materials should be free of cracks, burns, sharp edges, and weld spatter that may affect the corrosion performance and coating system adhesion.

3.2.16.2.   Pretreatments

Pretreatments for metallic surfaces intended to be painted, may be used to enhance corrosion protection and coating adhesion. Pretreatments shall be compatible or complement the cleaning method and any primer used. Pretreatments may include, but not limited to, galvanizing, conversion coatings, phosphate coatings, or other organic or inorganic treatments selected by the contractor that are compatible with the substrate being coated, the Chemical Agent Resistant Coating (CARC) primer and topcoat system, and the required corrosion performance of the trailer.  The application of such pretreatments shall be performed in accordance with manufacturer’s recommendations.

3.2.16.3.   Primer

Primer shall be compatible with the substrate/pretreatment and the CARC final topcoat.  Primer application shall be consistent with the coating manufacturer’s recommendations.  If E-Coating is used, it shall comply with (CID) A-A-52474.

3.2.16.4.   Topcoat

Prototype MTVR Trailers shall be topcoated using best commercial practice with non-luster Type II, color Green 383 or equal.  Camouflage paint shall not be used on the prototypes.  For production trailers, the following requirements apply.  Topcoat shall be water reducible CARC paint per MIL-DTL-64159, Type II, color Green 383 for the interior and a camouflage exterior per drawings provided by the Government.  TM 4750-15/1 shall be used as a guide for registration marking.  Component surfaces that exceed 400°F (204°C) during normal operation shall be degreased, cleaned, and coated with heat resistant paint.  No painting of aluminum-cased components is required.  There shall be no over spray on informational components such as instruction plates.  All internal and external threads shall be greaseless and free from paint before painting.  Painted surfaces shall have a smooth, continuous, adherent film that is free of visual surface imperfections affecting performance or appearance, such as: incomplete coverage, runs, sags, or blisters.  Trailers shall be inspected for surface imperfections and for total film thickness.  The minimum dry film thickness (DFT) shall be the sum of the minimum thickness specified by the manufacturers for the individual elements of the preservation system.  The frequency and location of DFT readings per unit and the repair procedure for deficiencies shall be per the contractor's procedures.  An environmentally safe CARC, that can be touched up without special equipment and monitoring requirements, shall be provided (objective).   

3.2.17.   Steam and Water Jet Cleaning

The exterior of the trailer and all its components shall withstand cleaning with high pressure steam or water jet cleaner (2500-3000 psi) at a distance no closer than 5 feet (1.5 meters) to any surface, compatible with A-A-59133 without deterioration. 

3.2.18.   Wood Components/Treatment

If wood components are used, all wood components shall be treated to prevent degradation.

3.2.19.   Materials

Dissimilar metals shall be electrically insulated from one another to minimize or prevent galvanic corrosion.  All materials shall be free of cadmium plating, asbestos, and radioactive materials.

3.2.19.1.   Hazardous Material

The use of hazardous material shall be avoided when a non-hazardous alternative is available which meets the performance requirements and the EPA 17 list.  The following is the EPA 17 list:  Benzene, Methyl Ethyl Ketone, Cadmium (and compounds), Methyl Isobutyl Ketone, Carbon Tetrachloride, Nickel (and compounds), Choroform, Toluene, Chromium (and compounds), Trichloroethane, Cyanides, Trichloroethylene, Dichloromethane or Methylene Dichloride, Xylene, Lead (and compounds), Tetrachloroethylene or Perchloroethylene, Mercury (and compounds).  

3.2.19.2.   Ozone Depleting Substances

All materials and components shall be free of ozone depleting substances per applicable Federal regulations in effect on the date of manufacture.

3.2.19.3.   Ozone Resistant Products

All rubber products shall meet the requirements of ASTM D2000 and be ozone resistant consistent with best commercial practice.

3.2.20.   Rust and Corrosion

The MTVR Trailer will meet the operational, logistical, and readiness requirements stated herein in all types of climate and terrain where Marines are based or may deploy.  The MTVR Trailer will be resistant to the corrosive effects of a severe marine atmospheric environment consisting of seawater splash and spray, and occasional seawater immersion during operation, transport, and storage.  Hazardous materials as defined by EPA guidelines can be found at the EPA web site under the Clean Air Act, Title VI-Stratospheric Ozone Protection, as amended in 1990, and may not be used for purposes of corrosion control.  The MTVR Trailer design, selection and use of materials, and implementation of corrosion preventative methods should be such that maintenance to correct the effects of corrosion does not increase significantly over the course of the MTVR Trailer life.  Specific requirements for corrosion prevention are provided in the following subsections.

3.2.20.1.   Corrosion Prevention

The production trailers shall be protected from rust and corrosion such that stage two corrosion on each major sheet metal subassembly (e.g., cargo bed, storage box(es), splash shields, etc.) shall be limited to 5% or less of the surface area, stage 1 corrosion shall be limited to 20% or less of the surface area of each major sheet metal subassembly, and there shall not be any corrosion beyond stage two, for a period of 22 years. Corrosion stages shall be as defined by TM 4795-34.  Sheet metals used in the manufacture of the trailers that are 0.14 inches (0.36cm) or less in thickness shall, as a minimum, have an inherent corrosion resistance equivalent to that provided by ASTM A653 G90 double-sided galvanized sheet metal.  In addition, no component or part replacement due to corrosion shall be necessary in order to maintain normal function for a period of 22 years. 

3.2.20.2.   Water Collection and Entrapment

The MTVR Trailer shall be designed to avoid water collection and entrapment in operational, storage, and transportation orientations.  The system shall be designed to minimize cavities and crevices where water may collect.  Where cavities are unavoidable, drain holes of adequate number, size, and shape shall be provided.  Drain holes shall be located in the lowest possible locations with the MTVR Trailer oriented in its normal operational configuration.  If the orientation of the MTVR Trailer is substantially different in its storage configuration, additional drain holes of adequate number, size, and location are required.  Drainage of a cavity shall not adversely affect the corrosion performance of other components or items.  Drain holes shall not interfere with the structural integrity of the MTVR Trailer.

3.2.20.3.   Debris Collection

The MTVR Trailer shall be designed to avoid the collection of debris, dirt, grime, and other matter to which the MTVR Trailer may be exposed during normal operations.  Where collection points are unavoidable due to other design considerations, access shall be provided for cleaning and removal of debris.

3.2.20.4.   Cleaning and Maintenance

The MTVR Trailer shall provide access for corrosion-related cleaning and maintenance.  Access is defined as a position and orientation which provides the space to reach, and perform cleaning and maintenance that does not require removal of equipment or machinery or require personnel to assume an unsafe position or posture.  If voids or cavities, which are not accessible for cleaning and maintenance, are required due to other design considerations, special attention to corrosion resistance in these areas is required. 

3.2.20.5.   Dissimilar Metal Contact

The MTVR Trailer shall be designed to avoid the potential for galvanic corrosion.  The galvanic series in seawater presented in ASTM G82 may be used as a guide to determine materials compatibility.

3.2.20.6.   Fasteners and Hardware

The MTVR Trailer shall use fasteners that are galvanically compatible with the materials being joined.  Where galvanic compatibility is not possible, the fasteners shall be installed in a manner that provides electrical isolation.  

3.2.21.   Welding

All welding shall meet the design and fabrication requirements for cyclically or statically loaded weldments, as supplied by the American Welding Society (AWS) D1.1 for steel, D1.2 for aluminum, D1.3 for sheet steel and B2.1 for stainless steel.  Welding requirements also apply to subcontractors and shall be incorporated in the contractor vendor quality control program and purchase orders.  It is the responsibility of the contractor to insure strict compliance to the required welding standards and qualifications.  Welding procedures shall be in place prior to the start of the production of the prototype trailers and shall be available for audit/review by the Government. Alternate standards or codes may be utilized if the contractor can demonstrate that equivalent or better quality can be obtained.  The demonstrated equivalent shall be verified to the Government prior to fabrication of prototype weldment.  AWS Standards will be used as the basis for Government welding reviews.  The Government reserves the right to approve or disapprove the use of any alternative weld standards.  All welders and welding equipment shall pass qualifications tests as prescribed by the above AWS Standards.  Another method may be substituted if the procedures are equal to the AWS Standards and approved by the Government.  Qualified inspectors shall be used to verify weld quality and workmanship.  Acceptable inspector training can be based on current or previous certification as an AWS Certified Welding inspector or qualification by the Canadian Welding Bureau (CWB).  Personnel with formal training in metal fabrication, inspection, and testing may also qualify. 

3.2.22.   Identification and Markings

The following paragraphs define the MTVR Trailer identification and marking requirements.

3.2.22.1.   Marking

This paragraph applies to production trailers only.  Trailers shall be marked with lusterless CARC using TM 4750-15/1 as a guide for registration marking.  Letters and numbers shall be black, except for exterior markings over a black background, which shall be 383 Green (color 34094).  A stenciled notice shall be added near the trailer data plate, which shall say "CARC", based on paint used, in 2.54-cm (1-in.) letters using CARC.

3.2.22.2.   Data Plates

All data plates shall be permanently affixed.  The trailer designation plate shall use TB ORD-1024 and TB ORD-1030 as guides. A Transportation Data Plate shall be provided per MIL-STD-209.  Additional warning or precautionary data plates shall be provided, where necessary, to protect personnel or equipment.  

3.3.   Test, Measurement, and Diagnostic Equipment (TMDE)

The MTVR Trailer shall be supported by use of Marine Corps common tools and general support test equipment.  The requirement for special tools shall be minimized.

3.4.   Basic Issue Items (BII)

Each trailer shall be equipped with all BII necessary to perform all crew operational and preventive maintenance tasks.  BII shall be determined by the contractor as the equipment necessary to accomplish trailer operations and crew preventive maintenance tasks.  However, any required BII material shall be matched against the MTVR BII list (Refer to TM-10629-10A, Appendix B) to avoid duplication.

3.5.   Storage 

On-board, unhindered storage shall be provided for all BII such that BII is readily accessible without activation or movement of ancillary systems.  All storage shall be designed to prohibit damage from road/terrain shock and vibration to all contents and to the storage device itself.  Storage shall be accessible from the ground to the maximum extent possible.  Any enclosed compartments shall be rainproof, equipped with drain holes, and have a latching device lockable with a standard padlock per CID-A-A-1927D, Type II, Size A.  
3.6.   Safety

The MTVR Trailer and furnished accessories shall comply with all applicable Society of Automotive Engineers (SAE) safety standards and federal safety regulations, standards, and requirements for a trailer of this class.  The safety characteristics if supplied shall satisfy these requirements:


1) For exposed components and systems which are subject to high temperatures and high pressures, or which are electrically actuated or inherently hazardous, safeguarding and insulating features shall be provided.


2) Steps and walkway surfaces shall be provided with a nonskid footing surface.


3) Access ladder or steps shall be provided per MIL-STD-1472.

3.7.   Human Factors Engineering

Trailer design shall comply with established practices described in MIL-STD-1472.  The trailer shall be operable and maintainable by the full range of military ground personnel (5th percentile female through 95th percentile male) wearing the full range of clothing, to include combat, Arctic cold weather, and NBC Mission Oriented Protective Posture (MOPP) IV gear.  The trailer design shall ensure physical accommodation by the user population.  Physical accommodation is defined as having adequate reach, strength, and endurance necessary to perform all physical tasks; adequate clearance for movement, to ingress/egress work area, and perform all required tasks; and adequate internal and external visibility to perform all required operations.  All handholds and steps necessary for the operator and maintenance personnel to gain access to various locations on the trailer, including access for assembly and disassembly of the cargo protection, shall be integral to the trailer.

3.8.   Manpower

The following paragraphs define the MTVR Trailer manpower requirements.

3.8.1.   Operators

The MTVR Trailer shall require no additional skills to operate beyond those required for Marine Corps Motor Transport Operators with the Military Operational Specialty (MOS) 3531.

3.8.2.   Maintainers

The MTVR Trailer shall require no additional skills to maintain beyond those required for Marine Corps Maintenance personnel having the 352X MOS.

4.   QUALITY ASSURANCE PROVISIONS

The following paragraphs define the quality assurance provisions requirements.

4.1.   Responsibility For Inspection

The contractor is responsible for the performance of all inspection requirements.  The contractor may use his own or any other facilities acceptable to the Government and suitable for the performance of the inspection specified.  The Government reserves the right to perform or witness any or all of the inspections.  

4.1.1.   Responsibility for Compliance

The contractor shall provide and maintain an effective inspection and quality system for the MTVR Trailer Program trailers.  The contractor will not be restricted to the inspection station or to the method of inspection listed, provided that equivalent control is provided which is acceptable to the Government.  The absence of any inspection requirements in the Performance Specification shall not relieve the contractor of the responsibility of assuring that all products or supplies submitted to the Government for acceptance comply with all requirements of this contract. 

4.1.2.   Government Verification

All quality assurance operations performed by the contractor shall be subject to Government verification at unscheduled intervals.  Deviation from the prescribed or agreed upon procedures or instances of poor practices that might have adverse effect on product shall immediately be called to the attention of the contractor.  Verifications shall consist of: 

Surveillance of the operation to determine that practices, methods, and procedures of the contractor ’s written quality assurance system plan are being properly applied.

Government product inspection to measure the quality of the product offered to the Government for acceptance.  

4.1.3.   Components

The contractor, when requested, shall make available to the Government, at the time of any Government inspection, legible design or manufacturing drawings and specifications.  Such drawings and specifications shall be annotated to reflect the latest revision incorporated.  Upon completion of inspection(s) by the Government, all drawings and specifications shall be returned to the contractor.  The Government reserves the authority to inspect end items or any parts/components during all manufacturing processes and reject such material that does not conform to either Government or contractor drawings of specifications.  All deficiencies detected during any contractor or Government end item or in process inspection shall be corrected by the contractor.  During any Government inspection, the contractor shall provide inspection assistance upon request. 

4.1.4.   Inspection Equipment

The contractor is responsible for the provision and maintenance of all inspection equipment necessary to assure that supplies and services conform to contract requirements.  If no other calibration specification or requirements is identified in this contract, then the inspection equipment shall be calibrated in accordance with the suggested contractor’s guidelines traceable back to National Institute of Science and Technology (NIST) standards.

4.1.5.   Contractor Test Facilities

The contractor is responsible for maintaining test facilities and courses, at or near the place of manufacture, for assuring the requirements of this purchase description are met.  These facilities include, but are not limited to, relatively level, hard surfaced test track of contractor design and slopes.

4.1.6.   Certification

Where certification is required to verify material or component conformance to contract requirements, the contractor shall furnish such certification along with applicable substantiating analytical data, documented test results, and performance data.  The certifications shall be made available for Government review during Prototype Verification Inspection (PVI)/First Production Verification Inspection (FPVI) and copies of the certifications shall be provided the Government upon request.  Certifications shall include all documentation, examinations and test results where applicable.  Certification of compliance to specific contract and/or specification requirements shall be a statement signed by the contractor’s Program Manager, to the effect that the contractor has complied.  

4.1.6.1.   Unacceptable Certifications 

If any certification is unacceptable to the Government, the contractor shall conduct additional examinations/tests or provide additional documentation as required to verify certification at no increase in contract price.  The Government may conduct tests to verify certifications.

4.1.6.2.   Process Certification

When a process certification is required, it shall include a written description of the process and all associated work instructions.

4.1.6.3.   Material Certification

When a material certification is required, it shall include a copy of the material analysis.  If the material is purchased from a subcontractor, a copy of the purchase order is also required.

4.1.6.4.   Test Certification

When a test certification is required, it shall include the following information as substantiation:

1)   Drawing number (if applicable)

2)   Specification title, number and edition.

3)   Grade or type for which the product was tested.

4)   Number of specimens tested.

5)   Requirements and actual results obtained.

6)   Purchase orders for subcontracted products.

4.1.7.   Qualified Products

In the event that a particular specification referenced in this document has a Qualified Product List (QPL), the contractor shall utilize items only from vendors specified in the applicable QPL.  The contractor shall make available to the Government, documentation of each item acquisition from such QPL.  The document shall include the QPL date and identification of the supplier, purchase order, and quantity.  In the event that procurement of product is not possible or products are not available, substitute products shall be identified and subject to approval of use by the Procurement contracting officer (PCO). 

4.1.8.   Break-In/Run-In

All trailers and components shall have the minimum required break-in/run-in performed by the contractor prior to offering such trailers for Government acceptance.  All components or parts incorporated into the final end items shall have the contractor’s recommended break-in/run-in requirements prior to offering the final end item for Government acceptance.  The contractor, when requested, shall make available to the Government at the time of any Government inspection, documentation delineating the contractor’s recommended break-in/run-in for component parts or final end item.  A procedure for brake burnishing shall be developed by the contractor and shall be provided to the Government upon request.  The trailers provided, by the contractor for Government acceptance, shall be in a  “Test Ready” condition with the exception of the brake burnishing required for the Highway Mountain Brake Test. 

4.2.   Classification of Inspections and Tests

The verification, inspection and test requirements specified herein for the MTVR Trailer are classified as Prototype Verification Inspection (PVI)/First Production Vehicle Inspection (FPVI), Pre-Production Qualification Test (PPQT), Quality Conformance Inspection (QCI), Production Verification Test (PVT), and Follow-on Production Test (FPT).  Location of individual tests will be as specified below.  The inspections / tests referenced in Table 4-1 may be modified at the discretion of the Government by the deletion or addition of inspections to assure adherence to specifications and contractual requirements.  Testing shall be conducted as listed.

	TEST  LOCATION

	Prototype Vehicle Inspection (PVI) 
	Contractor Site

	Pre-Production Qualification Test (PPQT) 
	Government Approved Test Site

	First Production Vehicle Inspection (FPVI) 
	Contractor Site

	Production Verification Test (PVT) 
	Government Approved Test Site

	Quality Conformance Inspection (QCI) 
	Contractor Site

	Follow-on Production Test (FPT) 
	Government Approved Test Site


Table 4-1  Classification Of Test or Inspection

(C = Certification Acceptable    X = Test or Inspection    - = No Test Required)

	TITLE
	REQUIREMENT
	METHOD
	PVI/ FPVI
	PPQT
	PVT
	QCI
	FPT

	Performance
	3.1
	4.4
	-
	-
	-
	-
	-

	MTVR Prime Mover Interface (KPP)
	3.1.1
	4.4.1
	-
	X
	X
	X
	X

	Payload Capacity
	3.1.2
	4.4.2
	C
	X
	X
	-
	X

	Cargo Transport
	3.1.3
	4.4.3
	-
	-
	-
	-
	-

	Cargo Containment
	3.1.3.1
	4.4.3.1
	X
	X
	X
	-
	X

	Cargo Protection
	3.1.3.2
	4.4.3.2
	X
	X
	X
	-
	X

	Cargo Tiedowns
	3.1.3.3
	4.4.3.3
	C
	X
	X
	-
	X

	Power Generation Systems
	3.1.3.4
	4.4.3.4
	C
	X
	X
	-
	X

	Water Transport and Dispensing
	3.1.3.5
	4.4.3.5
	C
	X
	X
	-
	X

	Water Tank
	3.1.3.5.1
	4.4.3.5.1
	-
	-
	-
	-
	-

	Tank Access
	3.1.3.5.1.1
	4.4.3.5.1.1
	X
	X
	X
	-
	X

	Tank Fill
	3.1.3.5.1.2
	4.4.3.5.1.2
	X
	X
	X
	-
	X

	Bulk Discharge
	3.1.3.5.2
	4.4.3.5.2
	X
	X
	X
	-
	X

	Volume Indicator
	3.1.3.5.3
	4.4.3.5.3
	C
	X
	X
	-
	X

	Potable Water Equipment Cleansing
	3.1.3.5.4
	4.4.3.5.4
	C
	X
	X
	-
	X

	Water Temperature
	3.1.3.5.5
	4.4.3.5.5
	-
	X
	X
	-
	X

	Heating Kit
	3.1.3.5.6
	4.4.3.5.6
	-
	X
	X
	-
	X

	Dispensing Water
	3.1.3.5.7
	4.4.3.5.7
	X
	X
	X
	-
	X

	ISO Compatibility
	3.1.4
	4.4.4
	C
	X
	X
	-
	X

	Tandem Tow Capability
	3.1.5
	4.4.5
	-
	X
	X
	-
	X

	Grade Operation
	3.1.6
	4.4.6
	-
	X
	X
	-
	X

	Side Slope Operation
	3.1.7
	4.4.7
	-
	X
	X
	-
	X

	Speed
	3.1.8
	4.4.8
	-
	X
	X
	-
	X

	Terrain Operation
	3.1.9
	4.4.9
	-
	X
	X
	-
	X

	Fording
	3.1.10
	4.4.10
	-
	X
	X
	-
	X

	Shock
	3.1.11
	4.4.11
	-
	X
	X
	-
	X

	Handling
	3.1.12
	4.4.12
	-
	X
	X
	-
	X

	Turning Radius
	3.1.13
	4.4.13
	-
	X
	X
	-
	X

	Environmental Operation
	3.1.14
	4.4.14
	-
	X
	X
	-
	X

	Temperatures
	3.1.15
	4.4.15
	-
	X
	X
	-
	X

	Braking
	3.1.16
	4.4.16
	C
	X
	X
	X
	X

	Service Brakes
	3.1.16.1
	4.4.16.1
	-
	X
	X
	X
	X

	Anti-Lock Braking System
	3.1.16.2
	4.4.16.2
	-
	X
	X
	X
	X

	Parking Brakes
	3.1.16.3
	4.4.16.3
	-
	X
	X
	X
	X

	Emergency Brakes
	3.1.16.4
	4.4.16.4
	-
	X
	X
	X
	X

	MTVR Pintle Interface
	3.1.17
	4.4.17
	C
	X
	X
	X
	X

	Lunette
	3.1.18
	4.4.18
	C
	-
	-
	-
	-

	Standalone Stability
	3.1.19
	4.4.19
	X
	X
	X
	X
	X

	Reliability/Availability/Maintainability/Durability (RAM-D)
	3.1.20
	4.4.20
	-
	X
	X
	-
	X

	Reliability
	3.1.20.1
	4.4.20.1
	-
	X
	X
	-
	X

	Availability
	3.1.20.2
	4.4.20.2
	-
	X
	X
	-
	X

	Maintainability
	3.1.20.3
	4.4.20.3
	-
	X
	X
	-
	X

	Durability
	3.1.20.4
	4.4.20.4
	-
	X
	X
	-
	X

	Transportability
	3.1.21
	4.4.21
	-
	-
	-
	-
	-

	Ammunition (KPP)
	3.1.21.1
	4.4.21.1
	C
	X
	X
	-
	-

	Highway
	3.1.21.2
	4.4.21.2
	C
	X
	X
	-
	-

	Rail
	3.1.21.3
	4.4.21.3
	C
	X
	X
	-
	-

	Marine
	3.1.21.4
	4.4.21.4
	C
	X
	X
	-
	-

	Maritime Prepositioned Force (MPF) Storage
	3.1.21.5
	4.4.21.5
	C
	-
	X
	-
	-

	Aircraft
	3.1.21.6
	4.4.21.6
	C
	X
	X
	-
	-

	External Air Lift (KPP)
	3.1.21.7
	4.4.21.7
	C
	X
	X
	-
	-

	Lifting and Tiedown Provisions
	3.1.21.8
	4.4.21.8
	C
	X
	X
	-
	-

	Physical Characteristics
	3.2
	4.5
	-
	-
	-
	-
	-

	Commonality
	3.2.1
	4.5.1
	C
	-
	-
	-
	-

	Weight
	3.2.2
	4.5.2
	X
	X
	X
	-
	X

	Length
	3.2.3
	4.5.3
	X
	X
	X
	X
	X

	Width
	3.2.4
	4.5.4
	X
	X
	X
	X
	X

	Height
	3.2.5
	4.5.5
	X
	X
	X
	-
	X

	Electrical System
	3.2.6
	4.5.6
	C
	X
	X
	-
	X

	Wiring
	3.2.7
	4.5.7
	C
	X
	X
	-
	-

	Lighting
	3.2.8
	4.5.8
	C
	X
	X
	X
	X

	Blackout Lighting
	3.2.9
	4.5.9
	C
	X
	X
	X
	X

	Wheels and Tires
	3.2.10
	4.5.10
	C
	X
	X
	-
	X

	Central Tire Inflation
	3.2.11
	4.5.11
	-
	X
	X
	X
	X

	Air Supply System
	3.2.12
	4.5.12
	X
	X
	X
	X
	X

	Underride Protection
	3.2.13
	4.5.13
	X
	X
	X
	X
	X

	Wheel Splash and Stone Throw Protection
	3.2.14
	4.5.14
	C
	X
	X
	X
	X

	NBC Requirements
	3.2.15
	4.5.15
	C
	-
	X
	-
	-

	Painting
	3.2.16
	4.5.16
	-
	-
	-
	-
	-

	Surface Condition
	3.2.16.1
	4.5.16.1
	X
	X
	X
	-
	-

	Pretreatments
	3.2.16.2
	4.5.16.2
	C
	-
	-
	-
	-

	Primer
	3.2.16.3
	4.5.16.3
	C
	-
	-
	-
	-

	Topcoat
	3.2.16.4
	4.5.16.4
	X
	X
	X
	-
	-

	Steam and Water Jet Cleaning
	3.2.17
	4.5.17
	-
	X
	X
	-
	-

	Wood components/Treatment
	3.2.18
	4.5.18
	C
	-
	-
	-
	-

	Materials
	3.2.19
	4.5.19
	C
	-
	-
	-
	-

	Hazardous Material
	3.2.19.1
	4.5.19.1
	C
	-
	-
	-
	-

	Ozone Depleting Substances
	3.2.19.2
	4.5.19.2
	C
	-
	-
	-
	-

	Ozone Resistant Products
	3.2.19.3
	4.5.19.3
	C
	-
	-
	-
	-

	Rust and Corrosion
	3.2.20
	4.5.20
	C
	-
	-
	-
	-

	Corrosion Prevention
	3.2.20.1
	4.5.20.1
	C
	X
	X
	-
	-

	Water Collection and Entrapment
	3.2.20.2
	4.5.20.2
	-
	X
	X
	-
	X

	Debris Collection
	3.2.20.3
	4.5.20.3
	-
	X
	X
	-
	-

	Cleaning and Maintenance
	3.2.20.4
	4.5.20.4
	-
	X
	X
	-
	-

	Dissimilar Metal Contact
	3.2.20.5
	4.5.20.5
	C
	-
	-
	-
	-

	Fasteners and Hardware
	3.2.20.6
	4.5.20.6
	C
	-
	-
	-
	-

	Welding
	3.2.21
	4.5.21
	C
	-
	-
	-
	-

	Identification and Markings
	3.2.22
	4.5.22
	-
	-
	-
	-
	-

	Marking
	3.2.22.1
	4.5.22.1
	-
	-
	X
	X
	-

	Data Plates
	3.2.22.2
	4.5.22.2
	X
	X
	X
	X
	X

	Test, Measurement, and Diagnostic Equipment
	3.3
	4.6
	C
	X
	X
	-
	X

	Basic Issue Items
	3.4
	4.7
	X
	X
	X
	X
	X

	Storage
	3.5
	4.8
	X
	X
	X
	X
	-

	Safety
	3.6
	4.9
	C
	X
	X
	-
	X

	Human Factors Engineering
	3.7
	4.10
	-
	X
	X
	-
	X

	Manpower
	3.8
	4.11
	-
	-
	-
	-
	-

	Operators
	3.8.1
	4.11.1
	-
	X
	X
	-
	-

	Maintainers
	3.8.2
	4.11.2
	-
	X
	X
	-
	-


4.2.1.   Contractor Inspection. 

Each prototype trailer and each first production article trailer shall be inspected and road tested by the contractor at or near the place of manufacture.  Trailer inspections shall include, at a minimum, the inspections and tests referenced in Table 4-1 for PVI/FPVI.  The road test shall be conducted with actual or simulated payload and towed load as applicable, on a smooth relatively level hard surfaced road.  Upon completion of road testing and the correction of all deficiencies identified, the contractor shall submit the trailer and make available all inspection records and certifications to the responsible Government element at the contractor’s facility for preliminary inspection.  The Government, at its option may elect to witness and participate in the contractor inspections and road tests.

4.2.1.1.   Quality Conformance Inspection (QCI).

Each production trailer shall be subjected to a final Quality Conformance Inspection (QCI) as per requirements in Table 4-1.

4.2.1.2.   Prototype Verification Inspection (PVI) / First Production Vehicle Inspection (FPVI)

The contractor shall conduct PVI/FPVI at their facility under Government supervision.  The Government will select one prototype trailer of each configuration for PVI, and one first production article trailer of each configuration for FPVI to determine conformance to section 3 of this performance specification as per requirements in Table 4-1 .   Representatives of the Government shall subject each trailer to a provisional inspection at the contractor’s facilities.  The inspection shall be conducted to determine conformance to contractual requirements.  The contractor shall provide any inspection assistance as may be required.  During this inspection, the contractor shall make available his, inspection records and certifications pertinent to the trailer and components.  No configuration changes shall be implemented on the prototype trailers after provisional inspection without written authorization from the procuring activity.

4.2.2.   Government Inspection. 

Each vehicle will be subjected to a Government inspection at the Contractor’s facilities.  Trailer inspections will include the inspections and tests referenced in Table 4-1 for PVI/FPVI.  The inspection shall be conducted to determine conformance to contractual requirements.  The Contractor shall provide any inspection assistance as may be required and all inspection records pertinent to the vehicle and components.  This inspection shall include a road test of 15 miles with payload as applicable.  

4.2.2.1.   In-Process Inspection. 

During fabrication of the production trailers, in-process inspections shall be conducted by Government representatives to evaluate conformance of product, materials and workmanship to requirements of specified documents.  The trailers and components, when requested, shall be made available for inspection.  These inspections shall be made at the contractor or subcontractor’s facilities prior to application of primer and paint.  Processing and welding procedures, quality system, inspection records, calibration procedures, non-destructive test procedures and welder qualification/certifications will be reviewed and evaluated during the in-process inspections.

4.2.3.   Repair of Defects.

Defects found as a result of the above-identified inspections shall be corrected by the contractor on all trailers.  The Government has the right to immediately stop acceptance of any additional trailers until satisfactory corrective action has taken place to repair deficiencies and preclude recurrence.

4.2.4.   Trailer Disposition.

After completion of inspection and correction of all deficiencies, and conditional acceptance for Government testing, designated prototype and first article test trailer(s) shall be shipped to the Government designated test sites. 

4.2.5.   Final Approval and Acceptance. 

Final approval and acceptance by the Governments of the prototype and first article test trailers will be withheld until the applicable PPQT and PVT specified in paragraphs 4.3.1 and 4.3.2 has been completed and a final determination has been made regarding conformity of the trailer to contractual requirements, including, but not limited to workmanship and materials. 

4.3.   Government Tests

4.3.1.   Pre-Production Qualification Test (PPQT). 

To determine conformance to section 3 (inclusive) after completion of the Prototype Verification Inspection (see paragraph 4.2) trailers shall be subjected to testing as contained in Tables 4-1 and 4-2 at a minimum. 

4.3.2.   First Article Test

First article testing shall be performed on a sample quantity of the first lot of production (LRIP) trailers.  

4.3.3.   Production Verification Testing (PVT)

To determine conformance to the Performance specification, after completion of FPVI, the Government will select trailers for PVT.   The PVT will be conducted by the Government at a Government selected test site on six test items.  Three test items of each trailer variant will be used for performance and transportability testing as set forth in paragraph 4.3.6 and paragraph 4.3.7.  Three test items will be used for reliability, availability, maintainability, and durability (RAM-D) testing as set forth in paragraph 4.3.8.

4.3.4.   Follow-on Production Test (FPT).

To determine conformance to Section 3, the Government will randomly select test trailers at any time during the contract period for an FPT.  Depending on variant, trailers shall be subjected to all examinations/tests in Table 4-1 and endurance tested per paragraph 4.3.8.  Tests are conducted to verify continued quality and performance as previously demonstrated.  Deficiencies found during, or as a result of FPT, shall be cause for rejection of subsequent produced trailers, until evidence has been provided by the Contractor that corrective action has been taken to eliminate the deficiency which is acceptable to the Government.  Deficiencies will also be considered prima facie evidence that all trailers currently or subsequently produced are similarly deficient, unless evidence satisfactory to the contracting officer is furnished by the Contractor that they are not similarly deficient.  Such deficiencies on all trailers shall be corrected by the Contractor at no increase in contract price.   

4.3.5.   General. 

The PPQT and PVT will be conducted by the Government at Government selected proving grounds on six test items.  One trailer of each configuration will be used for performance and transportability testing.One trailer of each configuration will be used for endurance testing as set forth in Table 4-2.. 

4.3.6.   Performance Tests.  

The performance MTVR Trailers may be subject to  the following performance tests.

	PERFORMANCE REQUIREMENT
	PROCEDURE

	Deep Water Fording
	TOP 2-2-612

	Gradeability and Side Slope
	TOP 2-2-610

	
	

	Weight Distribution/Center of Gravity
	TOP 2-2-800

	Braking
	TOP 2-2-608


4.3.7.   Transportability Tests. 

The performance MTVR Trailers may also be subject to the following transportability tests.

	TRANSPORTABILITY TESTS 
	PROCEDURE 

	Rail Impact
	MIL-STD-810E

	Lifting and Tiedown
	MIL-STD-209J

	Aircraft Loading
	TOP 1-2-500

	Ammunition Transportability
	TP–94-01


4.3.8.   Endurance Test

The PPQT endurance trailers will be subjected to a 6,000-mile endurance test over the terrain, mileage, payload, and towed loads identified in Table 4-2 below.  The PVT endurance trailers will be subjected to a 12,000-mile endurance test over the terrain, mileage, payload, and towed loads identified in Table 4-2 below.  Definitions for the course/road are provide in paragraph 6.9.  
Table 4-2   Endurance

	 Course/Road
	PPQT 

(Miles/KM)
	PVT 

(Miles/KM)
	FPT 

(Miles/KM)
	Aver Speed  (mph/kph) 1/

	Primary Roads
	600 / 966
	1,200 / 1,932
	600 / 966
	42-55 / 68-88

	Secondary Roads
	1,200 / 1,932
	2,400 / 3,864
	1,200 / 1,932
	20-35 / 32-56

	Trails
	1,800 / 2,898
	3,600 / 5,796
	1,800 / 2,898
	15-25 / 24-40

	Cross-country
	2,400 / 3,864
	4,800 / 7,728
	2,400 / 3,864
	10-20 / 6-32


a. 80% of Mileage shall be with rated payload.

b. 20% Mileage shall be without rated payload (empty).

Note 1/ Actual speed may vary as much as +/- 10 MPH in order to achieve the identified average speed

4.3.9.   Examination or Test Failure.

If any trailer fails to pass any examination or test specified herein, the Government shall withhold acceptance until evidence has been provided by the Contractor that corrective action has been taken.

4.4.   Performance Characteristics.

To determine conformance to 3.1, the MTVR Trailer will be tested to meet the specified requirements in section 3 at curb weight (CW) through maximum payload while being towed by the MTVR prime mover at weights ranging from CW through Highway Gross Vehicle Weight (HGVW) unless otherwise noted.

4.4.1.   MTVR Prime Mover Interface (KPP)

To determine conformance to 3.1.1, the MTVR Trailer will be tested to ensure that it is capable of being towed by the MTVR series of tactical vehicles (MK23, MK25, MK27, MK28, MK29, MK30, and MK36), and that it is compatible with, and within the performance limits of the MTVR.

4.4.2.   Payload Capacity

To determine conformance to 3.1.2, the contractor shall certify that the MTVR Trailer is capable of being loaded with a payload of 7,000 lbs. The MTVR Trailer will be tested to ensure that it is capable of transporting payloads over 7,000 lbs (threshold), 10,000 lbs (objective), over the entire mission profile of the MTVR.
4.4.3.   Cargo Transport

To determine conformance to 3.1.3, the MTVR Trailer will be tested to ensure that it is capable of transporting various types of cargo to include ammunition, breakbulk cargo, power generation systems, and bulk liquids.  Integral ISO locks and/or modules, if included in the final prototype design, will be tested to ensure it accommodates the required configurations.  

4.4.3.1.   Cargo Containment

To determine conformance to 3.1.3.1, the Government will inspect the MTVR Trailer to ensure that it is equipped with headboard, sides and a tailgate to contain breakbulk cargo as required in this specification.  

4.4.3.2.   Cargo Protection

To determine conformance to 3.1.3.2, the cargo protection on the MTVR Trailer will be inspected/tested to verify that it meets the requirements as specified in this specification.  MIL-STD-913 and LCAC SEA-OPS, Volume 4, will be used as a guide to verify that requirements have been met.
4.4.3.3.   Cargo Tie-downs

To determine conformance to 3.1.3.3, the contractor shall certify that the cargo tie-downs on the MTVR Trailer meet the specified requirements.  The cargo configuration MTVR Trailer will be inspected/tested to verify that it meets the other requirements as specified.  
4.4.3.4.   Power Generation Systems

To determine conformance to 3.1.3.4, the contractor shall certify that the MTVR Trailer will accept the integration of the equipment outlined in table 3-1 of this specification.  The power generation configuration MTVR Trailer will be inspected/tested to verify that it meets the other requirements as specified.
4.4.3.5.   Water Transport and Dispensing

To determine conformance to 3.1.3.5, the contractor will certify that the MTVR Trailer water tank is capable of containing 400 gallons of potable water.  The water configuration MTVR Trailer will be inspected/tested to verify that it meets the other requirements as specified.
4.4.3.5.1.   Water Tank

To determine conformance to 3.1.3.5.1, the MTVR Trailer water tank will inspected/tested as specified in the following paragraphs. 

4.4.3.5.1.1.   Tank Access

To determine conformance to 3.1.3.5.1.1, the Government will inspect that tank access is provided to allow inspection for residual preservatives and cleansers; inspection for cracks and material defects; and thorough internal tank cleansing.  The water tank will also be inspected to ensure that the access, when not in use, is protected to avoid contamination of the tank’s contents from the environment.

4.4.3.5.1.2.   Tank Fill

To determine conformance to 3.1.3.5.1.2, the Government will inspect that the water tank is capable of accepting bulk water fill from gravity feed, hose or standpipe.

4.4.3.5.2.   Bulk Discharge

To determine conformance to 3.1.3.5.2, the Government will inspect that the water tank is equipped with a means to bulk discharge the contents quickly and completely.  The water tank will also be tested to ensure that actuation of the bulk discharge requires positive action by the operator, and that the tank and discharge fitting will not be damaged by repeated use.

4.4.3.5.3.   Volume Indicator (Objective)

If provided, to determine conformance to 3.1.3.5.3, the Government will test the water tank to ensure that it is equipped with an integral volume indicator that is visible by the operator standing on the ground. The volume indicator will be tested to ensure that it is accurate to within 5% of the total tank volume, and to ensure that no maintenance or calibration is required to retain accuracy of the indicator, and no exposure of the tank contents to the environment will be required to check the volume.  
4.4.3.5.4.   Potable Water Equipment Cleaning

To determine conformance to 3.1.3.5.4, the contractor shall certify that the materials used to make the tank will withstand, without damage, disinfection using calcium hypochlorite or High Test Hypochlorite (HTH).  NAVMED P-5010, Chapter 6, Section IV, may be used as a guide for disinfections procedures.

4.4.3.5.5.   Water Temperature

To determine conformance to 3.1.3.5.5, the Government will test the MTVR Trailer to ensure that it is capable of dispensing potable water within the MTVR Trailer’s operating environment, and that it will maintain water within the tank, plumbing, and dispensing points above freezing while the trailer is stationary.

4.4.3.5.6.   Heating Kit

To determine conformance to 3.1.3.5.6, the electrical supply and heating kit, if required, will be tested to meet the requirements in this specification. 

4.4.3.5.7.   Dispensing Water

To determine conformance to 3.1.3.5.7, the MTVR Trailer will be tested to verify that it meets the requirements in this specification. 

4.4.4.   ISO Compatibility (Objective)

If provided, to determine conformance to 3.1.4, the contactor shall certify that Integral ISO locks meet the ISO commercial standard. as well as the requirements in section 3.1.4 of this specification.  

4.4.5.   Tandem Tow Capability (Objective)

If provided, to determine conformance to 3.1.5, the MTVR Trailer capability be coupled with at least one other MTVR Trailer for tandem towing will be inspected/tested to verify that it meets the requirements as specified.
4.4.6.   Grade Operation

To determine the conformance to section 3.1.6 of this specification, the trailers will be operated at the required speeds and grades as outlined in TOP 2-2-610 to verify that it meets the requirements as specified..  
4.4.7.   Side Slope Operation

To determine conformance to 3.1.7, the MTVR Trailer when coupled to the MTVR at CCGVW will be tested to verify the capability of traversing a 30% reinforced surface side slope while executing a sinusoidal maneuver around obstacles with no tire lift as outlined in TOP 2-2-610.
4.4.8.   Speed

To determine conformance to section 3.1.8, the trailers will be operated over the RMS values and secondary road requirements as specified in Table 3-1. 
4.4.9.   Terrain Operation

To determine conformance to section 3.1.9, the MTVR Trailer will be operated throughout the PPQT/PVT over the MTVR mission profile as defined in Table 3-3 .

4.4.10.   Fording

To determine conformance to 3.1.10, the MTVR Trailer will be testedIAW TOP-2-2-612  to verify the capability of fording hard-bottomed crossings of fresh or salt water at not less than 60 in (1.52 m) including wave height, without requiring the addition of special equipment or adjustments and without damage to the trailer or more than the allowable 2% water contamination (by volume) in any sealed component is permissible.
4.4.11.   Shock

To determine the conformance to 3.1.11, the MTVR Trailer, at maximum payload, will be tested to ensure that it will attain no more than 2.5 Gs vertical acceleration in the center of the cargo bed while negotiating half round obstacles of 10 inch (25 cm) heights at speeds up to 20 MPH (32 KPH) and 12 inch (31 cm) heights at speeds up to 10 MPH (16 KPH).

4.4.12.   Handling

To determine conformance to 3.1.12, the MTVR Trailer will be tested to ensure that it will exhibit lateral and longitudinal stability throughout all mission operations.  At maximum payload, with a payload center of gravity centered, the MTVR Trailer will complete AVTP 03-160W on hard surface roads at speeds of at least 45 mph and on a gravel surface at speeds of 35 mph.  At maximum payload, the MTVR Trailer will maintain 0.4g lateral acceleration while turning left or right for a sustained period without tire lift.
4.4.13.   Turning Radius

To determine conformance to 3.1.13, the MTVR Trailer will be tested while coupled to the MTVR, the MTVR Trailer will not cause an increase in the turning radius of the MTVR.

4.4.14.   Environmental Operation

To determine conformance to 3.1.14, the MTVR Trailer will be tested to ensure successful performance all operations in arctic, tropical, temperate, and desert climates and in geographical areas as available that include sand, swamp, tundra, grassland, forest, jungle, urban areas, snow and ice, mountain, and salt water, as available.  All MTVR Trailers will be tested to ensure they are capable of successfully performing all operations in the following environmental conditions as available:  rain, snow, hail, ice, fog, dust, sand, high humidity, solar radiation, and extreme temperatures.  
4.4.15.   Temperature

To determine conformance to 3.1.15, the contractor shall certify that the MTVR Trailer meets the specified requirements. 
4.4.16.   Braking

To determine conformance to 3.1.16, the contractor shall certify that the MTVR Trailer meets the requirements as specified.  The Brakes will be self adjusting and tested to ensure that they comply with FMVSS and FMCSR in effect at the time of contract award to specifically include FMCSR 393.40, FMCSR 393.41, FMCSR 393.42, FMCSR 393.43, FMCSR 393.45, FMCSR 393.46, FMCSR 393.47, FMCSR 393.48, FMCSR 393.49, FMCSR 393.50, FMCSR 393.51, FMCSR 393.52, FMCSR 393.53, FMCSR 393.55, FMVSS 121, and FMVSS 106.  Brakes will also be tested to ensure that they meet the requirements of SAE J1404 (except for the structural endurance test at paragraph 6.3 of SAE J294, which does not apply).

4.4.16.1.   Service Brakes 

To determine conformance to 3.1.16.1, the MTVR Trailer will be equipped with service brakes that are supplied with air by the MTVR’s air system.  With the MTVR at CCGVW, the combined MTVR/MTVR Trailer service brakes will be tested to ensure that they control and hold the trailer combination on a dry hard surfaced 45% longitudinal slope in both ascending and descending orientations.  Upon completion of TOP 2-2-608 testing, no further servicing of the brake system will be required to return the brake system to a fully operational capability, other than adjustment/replacement of brake shoes/pads.  No permanent deformation of any component, other than shoes/pads during testing is allowed.  FMVSS stopping distance and Mountain Brake Highway tests will be met while the MTVR is at HGVW and CCGVW and the MTVR Trailer is at maximum payload.

4.4.16.2.   Anti-Lock Brake System (ABS). 

To determine conformance to 3.1.16.2, the MTVR Trailer ABS system will be tested to ensure interface and be compatibility with the MTVR’s ABS.
4.4.16.3.   Parking  Brake. 

To determine conformance to 3.1.16.3, parking brakes will be tested to conform to FMCSR 393.41 and FMVSS 121 requirements at the time of contract award.  When the MTVR Trailer is detached from the MTVR, the parking brake will be tested to ensure it can hold the fully payloaded MTVR Trailer on a 30% paved longitudinal grade in both ascending and descending orientations.  The parking brake will not be dependent on maintenance of air or hydraulic pressure or electrical energy, and will automatically engage in the event of loss of air to the service brakes.

4.4.16.4.   Emergency Brakes.

To determine conformance to 3.1.16.4, the MTVR Trailer emergency brakes will be tested to ensure that they apply automatically in the event of air pressure loss and are equipped with a manual override that will allow the trailer to move, and the override will be operable by the operator using only BII tools as per 3.4.  
4.4.17.   MTVR Pintle Interface

To determine conformance to 3.1.17, the contractor shall certify that the vertical load exerted upon the pintle of the MTVR does not exceed 640 lbs when the MTVR Trailer is loaded to maximum forward-biased payload.  The MTVR Trailer will be tested to ensure that it complies with FMCSR 393.70 and 393.71.
4.4.18.   Lunette

To determine conformance to 3.1.18, the contractor shall certify that the lunette complies with STANAG 4101.  

4.4.19.   Standalone Stability

To determine conformance to 3.1.19, the MTVR Trailer will be tested to ensure that it will not tip over in any direction when uncoupled from a towing vehicle. 
4.4.20.   Reliability/Availability/Maintainability/Durability (RAM-D)

To determine conformance to 3.1.20, the trailer will be tested as per the endurance testing in 4.3.8.  
4.4.20.1.   Reliability

To determine conformance to 3.1.20.1, the MTVR Trailer will be tested as per paragraph 4.3.8.  to demonstrate a minimum 5,400 (threshold), 8,100 (objective) Mean Miles Between Hardware Mission Failure (MMBHMF).  

4.4.20.2.   Availability

To determine conformance to 3.1.20.2, the MTVR Trailer will be tested as per paragraph 4.3.8.   to ensure that the MTVR Trailer demonstrates a minimum Achieved Availability (AA) of 0.89 (threshold), 0.90 (objective).

4.4.20.3.   Maintainability

To determine conformance to 3.1.20.3, the MTVRTrailer will be evaluated throughout the test to ensure that the Mean Time to Repair (MTTR) will not exceed 60 minutes for organizational maintenance and two man-hours for intermediate maintenance (threshold), 30 minutes for organizational maintenance and one man-hour for intermediate maintenance (objective).  The Mean Miles Between Preventive Maintenance (MMBPM), 2nd echelon and higher, will not be less than 3,600 miles (threshold), 7,200 miles (objective) during testing.  The MMBPM apply to both scheduled and on demand preventive maintenance requirements.

4.4.20.4.   Durability

To determine conformance to 3.1.20.4, the MTVR Trailer will be evaluated throughout the test to ensure that it demonstrates no major component durability failure during its first 20,000 miles (32,180 km) of operation.  A durability failure is defined as the need for replacement or overhaul of a major component to  include the frame, drawbar, lunette, and axle assemblies.  

4.4.21.   Transportability

To determine conformance to 3.1.21, the MTVR Trailer will be tested to meet the criteria in MIL-STD-1366, and the transportability test requirements in TM-94-01, except as noted below.  Military Traffic Management Command Transportation Engineering Agency (MTMCTEA) Pamphlet 70-1 may be used as a guide.

4.4.21.1.   Ammunition (KPP)

To determine conformance to 3.1.21.1, the contractor shall certify that the CFR and STANAG requirements are met.  To determine the conformance to 3.1.21.1, the MTVR Trailer will be tested to meet the Title 49 Code of Federal Regulations (CFR) and Standard NATO Agreements (STANAG) requirements for highway ammunition shipment.  In addition, MTVR Trailer will tested to meet ammunition certification requirements of the U.S. Army Defense Ammunition Center and School for over-the-road and rail transport of ammunition by tactical trucks at the rated payload for secured (non-ISO) configured loads (KPP).  
4.4.21.2.   Highway

To determine conformance to 3.1.21.2, the contractor shall certify that the STANAG requirements specified have been met. The MTVR Trailer will be tested to ensure that it is transportable by commercial over the road carrier, that it is capable of unrestricted operation, both empty and loaded up to the legal weight limit, on all U.S. and State highways, that it will meet Department of Transportation and STANAG regulations at contract award, and will meet the American Trucking Association’s size and weight limits with the exception of trailer width (98 inches allowed).    
4.4.21.3.   Rail

To determine conformance to 3.1.21.3, the contractor shall certify that the MTVR Trailer meets the requirements specified.  The MTVR Trailer will also be rail impact tested per MIL-STD-810E to meet the requirements specified. 

4.4.21.4.   Marine

To determine conformance to 3.1.21.4, the contractor shall certify that the trailer has approach, departure and break over angles, which will allow them to be transported by required ships.  If ships are available the MTVR Trailer will be physically loaded aboard the available ships. 
4.4.21.5.   Maritime Pre-positioned Force (MPF) Storage

To determine conformance to 3.1.21.5, the contractor shall certify that the MTVR Trailer will accommodate a 36-month MPF storage and maintenance schedule.    

4.4.21.6.   Aircraft

To determine conformance to 3.4.4.5, the contractor shall certify that the trailer, at reducible height, is transportable by the required aircraft per MIL-HDBK-1791.
4.4.21.7.   External Air Lift (KPP)

To determine conformance to 3.1.21.7, the MTVR Trailer will be tested via static lifts, and flight-tested as available, to ensure the MTVR Trailer is externally transportable by a CH53E.  The contractor shall certify that the lift provisions are integral, per MIL-STD-209J. 

4.4.21.8.   Lifting and Tie-down Provisions

To determine conformance to 3.4.4.7, the contractor shall provide a test certification substantiating that the lifting and tie down provisions meet the requirements of MIL-STD-209J and MIL-STD-913A and that provisions are integral (per MIL-STD-209J).  The MTVR Trailer will be tested for compliance with MIL-STD-209J and MIL-STD-913A requirements.  The trailer will be inspected for all other requirements as specified.

4.5.   Physical Characteristics

The following paragraphs define the physical characteristics testing of the MTVR Trailer when uncoupled from the MTVR.

4.5.1.   Commonality

To determine conformance to 3.2.1, the contractor will certify that the MTVR Trailer will have no more than three configurations.  The contractor will certify that the commonality of subsystems and parts within different MTVR Trailer was maximized during configuration design and to ensure as mush commonality as possible with other tactical vehicles by using parts and assemblies that have a National Stock Number (NSN) to the maximum extent practical.  
4.5.2.   Weight

To determine conformance to 3.2.2, the MTVR Trailer will be inspected/tested to ensure that the Gross Vehicle Weight (GVW) of the MTVR Trailer does not exceed 22,000 lbs.  
4.5.3.   Length

To determine conformance to 3.2.3, the MTVR Trailer will be inspected/tested to ensure that the length of the MTVR Trailer does not exceed 16.5 feet (threshold), 14 feet (objective).

4.5.4.   Width

To determine conformance to 3.2.4, the MTVR Trailer will be inspected/tested to ensure that the width of the MTVR Trailer does not exceed 98 inches.  

4.5.5.   Height

To determine conformance to 3.2.5, the MTVR Trailer will be inspected/tested to ensure that the height of the MTVR Trailer, while loaded and with protective covering in place, does not exceed 126 inches and does not exceed 13.5 ft (threshold), 11 ft (objective) when loaded with a QUADCON 
4.5.6.   Electrical System

To determine conformance to 3.2.6, the contractor will certify that the MTVR Trailer electrical system is 24-volt, and conforms to FMCSR 393.29 and FMCSR 393.31 and will be compatible with 24-volt tactical vehicle systems.  The electrical power source will be the MTVR.  The MTVR Trailer will be tested to verify all requirements as specified.

4.5.7.   Wiring

To determine conformance to 3.2.7, the contractor shall certify that the MTVR Trailer meets the FMCSR requirements specified.  The Government will inspect the Wiring and connectors to ensure that multi-pin connectors have been furnished to provide ease of maintenance.  Connectors will be sealed, waterproof or military standard type connectors.  All wiring to components will have disconnects facilitating component replacement.  Wiring shall be labeled to facilitate maintenance and replacement.

4.5.8.   Lighting

To determine conformance to 3.2.8, the contractor shall certify that lighting assemblies, reflectors and associated equipment comply with FMVSS 108, and all FMCSR as specified.  In the event of conflict between MIL-STD-1179 and cited Federal Standards, MIL-STD-1179 shall take precedence.   A license plate light per FMVSS 108 is not required.  The MTVR Trailer will be tested to verify all requirements as specified.
4.5.9.   Blackout Lighting

To determine conformance to 3.2.9, the contractor shall certify that the spectral emission characteristics of blackout lights prevent emitting more that 10% energy within the 700 - 1100 nanometer wavelength region (near infrared).  The trailer will be tested to verify all requirements as specified.

4.5.10.   Wheels and Tires

To determine conformance to 3.2.10, the contractor shall certify that the wheels and tires conform to FMVSS 119, 120, SAE J2014, FMCSR 393.75, and applicable Tire and Rim Association, or European Tire and Rim Technical Organization (ETRTO) standards. The contractor shall also provide certification, from the tire manufacturer, of a minimum highway tread life of 12,000 miles.  The wheels and tires and will be tested for all other requirements as specified.

4.5.11.   Central Tire Inflation (CTIS)

If provided, to determine conformance to 3.2.11, the CTIS will be tested to verify it meets the requirements specified. 
4.5.12.   Air Supply System

To determine conformance to 3.2.12, the contractor shall certify that the air system meets the requirements of FMVSS 121 and SAE J318. The air supply system will be evaluated throughout testing to the requirements specified.

4.5.13.   Under-ride Protection

To determine conformance to 3.2.13, the contractor shall certify  the under-ride protection meets FMCSR 393.86.  If required, rear under-ride protection will be tested to ensure that it is removable within 30 minutes by one operator using BII tools or retractable such that it does not interfere with performance requirements.

4.5.14.   Wheel Splash and Stone Throw Protection

To determine conformance to 3.2.14, the contractor certify that the wheel splash and stone throw protection meet the requirements specified. The mud flaps and associated components will be tested for proper mounting and durability.

4.5.15.   NBC Requirements

To determine the requirements of 3.2.15, the contractor shall certify that the trailer can be decontaminated as specified.

4.5.16.   Painting

The following paragraphs define the painting testing requirements of the MTVR Trailer.

4.5.16.1.   Surface Condition

To determine conformance to 3.2.16.1, the contractor shall certify compliance with all cleaning and pretreatment of components necessary to obtain the required Corrosion Control requirements.  Surface areas that are to be protected from paint will be verified.
4.5.16.2.   Pretreatments

To determine conformance to 3.2.16.2, the contractor shall certify that pretreatments for painted metallic surfaces are compatible or complement the cleaning method and any primer used. 

4.5.16.3.   Primer

To determine conformance to 3.2.16.3, the contractor shall certify compliance to the requirements as specified.

4.5.16.4.   Topcoat

To determine conformance to 3.2.16.4, the contractor shall certify compliance to the use of paints from the QPL and heat resistant paint after topcoat application.  The MTVR Trailer will be inspected for workmanship and acceptable application.  The trailer will be examined for the required stencils by specified color and letter size.

4.5.17.   Steam and Water Jet Cleaning

To determine conformance to 3.2.17, the MTVR Trailer will be subjected to high-pressure steam or water jet cleaning as specified.  The trailer will be examined and exercised, after cleaning, to verify that there is no adverse impact on any components, paint, or rustproofing protection.

4.5.18.   Wood Components/Treatment

To determine conformance to 3.2.18, the contractor shall certify the wood preservation as specified.

4.5.19.   Materials

To determine conformance to 3.2.19, the contractor shall certify that all materials have no cadmium plating, asbestos or radioactive materials.

4.5.19.1.   Hazardous Material

To determine conformance to 3.2.19.1, the contractor shall certify that hazardous materials have not been used or if unavoidable, explanation shall be provided.  

4.5.19.2.   Ozone Depleting Substances

To determine conformance to 3.2.19.2, the contractor shall certify that all materials are free of ozone depleting substances.  

4.5.19.3.   Ozone Resistant Products

To determine conformance to 3.2.19.3, the contractor shall certify that all materials are free of ozone depleting products.
4.5.20.   Rust and Corrosion

To determine conformance to 3.2.20, the contractor shall certify that the MTVR Trailer meets the operational, logistical, and readiness requirements stated herein in all types of climate and terrain where Marines are based or may deploy.  

4.5.20.1.   Corrosion Prevention

To determine conformance to 3.2.20.1, the contractor shall certify that the MTVR Trailer is protected from rust and corrosion as specified.  There will be no formal corrosion test, however, all test trailers will be monitored through PPQT and PVT for evidence of stage two corrosion in excess of 5% by surface area for each major sheet metal subassembly (e.g., cargo bed, fender, etc.), stage 1 corrosion in excess of 20% by surface area of each major sheet metal subassembly, any corrosion beyond stage two, or any crevice corrosion at the end of the test.

4.5.20.2.   Water Collection and Entrapment

To determine the conformance to 3.2.20.2, the MTVR Trailer will be monitored through PPQT and PVT to verify the ability to avoid water collection and entrapment in operational, storage, and transportation orientations.  

4.5.20.3.   Debris Collection

To determine the conformance to 3.2.20.3, the MTVR Trailer will be monitored through PPQT and PVT to verify the ability to avoid the collection of debris, dirt, grime, and other matter to which the MTVR Trailer may be exposed during normal operations.  

4.5.20.4.   Cleaning and Maintenance

To determine the conformance to 3.2.20.4, the MTVR Trailer will be monitored through PPQT and PVT to verify the ability to provide access for corrosion-related cleaning and maintenance.  

4.5.20.5.   Dissimilar Metal Contact

To determine the conformance to 3.2.20.5, the contractor will certify that the MTVR Trailer is constructed so as to avoid the potential for galvanic corrosion.  

4.5.20.6.   Fasteners and Hardware

To determine the conformance to 3.2.20.6, the contractor will certify that the fasteners used are galvanically compatible with the materials being joined.  

4.5.21.   Welding

To determine conformance to 3.2.21, the contractor shall provide documentation substantiating the welding program involved with their Quality Program. All welding procedures, repair procedures, training programs and welder certifications will be evaluated per the contractor provided, Government approved, welding program; sub-contractor programs shall also be a part of the evaluation.
4.5.22.   Identification and Markings

The following paragraphs define the MTVR Trailer identification and marking test requirements.

4.5.22.1.   Marking

To determine conformance to 3.2.22.1, all markings will be inspected for correct application and acceptable workmanship.

4.5.22.2.   Data Plates

To determine conformance to 3.2.22.2, all data plates will be examined to include the requirements as specified, including the required transportation data plate per MIL-STD-209J.

4.6.   Test, Measurement, and Diagnostic Equipment (TMDE)

To determine conformance to 3.3, the contractor shall certify that the MTVR Trailer is supported by use of Marine Corps common tools and general support test equipment.  

4.7.   Basic Issue Items (BII)

To determine conformance to 3.4, the BII will be inspected/tested for the capability performing the required tasks outlines by the contractor.

4.8.   Storage

To determine conformance with 3.5, MTVR Trailer will be inspected/tested for the requirements as specified.  All components and associated hardware will be inspected for proper mounting, evidence of leakage, and ease of operation.

4.9.   Safety

To determine conformance to 3.6, the MTVR Trailer will be inspected/tested to verify that it and its accessories comply with all federal safety regulations and standards for trailers in this class.  

4.10.   Human Factors Engineering

To determine conformance to 3.7, the MTVR Trailer will be tested for the requirements as specified. 

4.11.   Manpower

The following paragraphs define the MTVR Trailer manpower testing requirements.

4.11.1.   Operators

To determine conformance to 3.8.1, the MTVR Trailer will be tested/monitored throughout the PPQT and PVT to verify  it requires no additional skills to operate beyond those required for Marine Corps Motor Transport Operators with the Military Operational Specialty (MOS) 3531.

4.11.2.   Maintainers

To determine conformance to 3.8.2, the MTVR Trailer will be tested/monitored throughout the PPQT and PVT to verify it requires no additional skills to maintain beyond those required for Marine Corps Maintenance personnel having the 352X MOS.

5.   PRESERVATION/PACKAGING

5.1.   Trailers  

Shall be processed per the contract and the approved Shipment and Storage (S&S) Instruction.  Vehicles shall be provided for drive-away capability unless otherwise specified.  The S&S instruction shall protect vehicles during shipment handling, and temporary storage not to exceed 90 days from date shipped.  Adequate protection and security shall be given to equipment and components susceptible to loss or damage from pilferage, vandalism, vibration corrosion, or other environmental deterioration, and any other conditions incidental to distribution of the vehicles.

5.2.   Basic Issue Items

Basic Issue Items shall be preserved, packaged into wooden boxes, stowed separately from other equipment, meet common carrier acceptance and provide safe delivery to destination.

5.3.   Removed Items  

All items removed or loose parts shall be packaged into wood consolidation containers in such a manner that it will protect the contents, with no damage to the items within, during movement and storage.

5.4.   Deprocessing

The contractor shall prepare and provide with each trailer, deprocessing instructions as necessary to allow receiving personnel to place the trailer in full operating condition.

5.5.   Marking

5.5.1.   Trailers

Trailers shall be marked per ASTM D3951 for shipments to the Department of Defense.

5.5.2.   BII and Other Components

Marking for the BII and the Consolidation Container(s) shall be per ASTM D3951 for shipments to the Department of Defense.

6.   DEFINITIONS

6.1.   Curb Weight (CW)

Curb Weight is defined as the trailer with no payload and all BII, either mounted or stowed, on board the trailer. 

6.2.   Degradation

The capability a system has lost due to an equipment failure.

6.3.   Durability Failure

A durability failure is defined as the need for replacement or overhaul of a major component.  Major components include the frame, drawbar, lunette, and axle assemblies.  

6.4.   Gross Vehicle Weight (GVW)

The GVW shall be defined as the vehicle curb weight (CW) plus the maximum payload.

6.5.   Leaks

The following definitions shall be used for the examination of defects or leaks.  Wetness around seals, gaskets, fittings, or connections indicates leakage.  A stain also denotes leakage.  If a fitting or connector is loose, broken, or defective, use the following as a guide: 

Class I
Leakage indicated by wetness or discoloration not great enough to form drops.

Class II
Leakage great enough to form drops but not enough to cause drops to drip from item being checked/inspected.

Class III
Leakage great enough to form drops that fall from the item being checked/inspected.

6.6.   Maintainability

The ability of an item to be retained in or restored to a specified condition when maintenance is performed by personnel having specific skill levels, using prescribed procedures, resources, and equipment at each prescribed level of maintenance and repair.

6.7.   Mean Miles Between Preventive Maintenance

Mean Miles Between Preventive Maintenance (MMBPM) equals the total miles towed divided by the number of preventative maintenance actions performed. A preventative maintenance action can include several maintenance tasks if the tasks are performed at the same scheduled interval. Example: A 3,600-mile lubrication and a 7,200-mile service are considered one preventative action at the 7,200-mile interval since they are both performed, at that interval, together.

6.8.   MTVR Payload Allowance

The MTVR payload allowance shall be the weight of the vehicle cargo not including the driver and assistant driver and their personal equipment, 14,200-lbs. cross-country and 30,000 lbs. primary and secondary roads.

6.8.1.   MTVR Cross Country Gross Vehicle Weight (CCGVW)

The MTVR CCGVW is defined as the GVW with a payload allowance of 14,200 lbs.

6.8.2.   MTVR Cross-Country Gross Combination Weight Rating (CCGCW)

The MTVR CCGCW is defined as the MTVR GCW with a vehicle payload allowance of 14,200 lbs while towing a trailer.

6.8.3.   MTVR Highway Gross Vehicle Weight (HGVW)

The MTVR HGVW is defined as the MTVR GVW with a payload allowance of 30,000 lbs.

6.8.4.   MTVR Highway Gross Combination Weight Rating (HGCW)

The MTVR HGCW is defined as the MTVR GCW with a payload allowance of 30,000 lbs while towing a trailer.

6.9.   Roads

6.9.1.   Primary Roads

There are three types of primary roads: high quality paved, secondary pavement, and rough pavement.  All may consist of two or more lanes, all weather, maintained, hard surface (paved) roads with good driving visibility used for heavy and high-density traffic.  These roads have lanes with a minimum width of 108 inches, road crown to 2 degrees and the legal maximum GVW/GCW for the county and state is assured for all bridges. High quality paved roads have surfaces having an average Root Mean Square (RMS) value of 0.1 inches. Secondary pavement has an average RMS of 0.2 inches and can include significantly degraded concrete, macadam concrete or asphalt pavements (potholes, alligator cracking, freeze/thaw breakup).   Rough pavement consists of two lane roads with degraded shoulders, and marginal subgrades, which produce long wavelength swells and additional degradation of the surface.  Rough pavements have an average RMS of .3 inches RMS.

6.9.2.   Secondary Roads

There are three types of secondary roads: loose surface, loose surface with washboard and potholes, and Belgian block. These roads are one or more lanes, all weather, occasionally maintained, varying surface  (e.g., large rock, crushed rock and gravel) intended for medium-weight, low-density traffic.  These roads have no guarantee that the legal maximum GVW/GCW for the county and state is assured for all bridges.  These roads have surfaces with a RMS value varying between 0.3 inches and 1.0 inch.

6.9.3.   Trails

Trails have surfaces with a RMS value varying between 1.0 inches and 3.4 inches.  A maximum sustained speed of 32 km/hr (20 mph) is required on trails of 2.0 inches at off road GVW.

6.9.4.   Cross Country

Vehicle operations over terrain not subject to repeated traffic.  No roads, routes, well-worn trails, or man-made improvements exist. (This definition does not apply to vehicle test courses that are made to simulate cross-country terrain.) In addition, cross-country terrain can consist of tank trails with crushed rock or having large exposed obstacles (rocks, boulders, etc).  These are surfaces having a RMS value varying between 1.5 inches and 4.8 inches.

6.10.   Road Roughness

Spectral characteristics of road surface measured and analyzed in terms of wave-number spectra.

6.11.   Root Mean Squared (RMS)

A measurement used to describe the roughness of a terrain.

6.12.   Washboard Effect

A periodic component in space that appears in the wave-number spectrum as a sharp peak at a wave-number corresponding to the reciprocal of the 'washboard' wavelength. Generally, washboard roads occur in operational areas that are dry.

6.13.   Wave-Number Spectrum

Represents road roughness data as a straight-line relationship on a log-log plot with ft2/cycle/ft on the y-axis (wavelength in feet or spatial frequency of the distance between the bumps). Technique for measuring and monitoring long sections of various terrain types, including paved roads and off-highway durability test courses that can be used to describe all potential deployment areas of a vehicle. Wave-number spectrum provides a vehicle and speed independent measure of the roughness of a road. An example of the equation for wave-number spectrum is as follows: Gxx (n)+ 1.66 X 10-6(n)-2.0 Where: Gxx (n): wave-number spectrum of the road elevation in ft2/cycle/ft; n: wave number in cycle/ft; 1.66 X 10-6: roughness coefficient (amplitude of spectrum at 1 cycle/ft where the wave-number spectral density of the road roughness is an equivalence among road roughness spectrum with different slopes); -2.0: Slope of the wave-number spectrum.  Paragraph 6.14provides a listing of all wave spectrum equations. 

6.14.   Mission Profile

The following definition describes the MTVR mission profile. Unless otherwise specified, performance shall be demonstrated on surfaces such that 10% is completed on Primary Roads, 20% on Secondary, 30% on Trails, and 40% Cross Country.   The Government has defined mission profile percentages and Root Mean Square (RMS) values for surface roughness.  The wave number spectrum formulas are based on the following example formula: 

Gxx(n) 
= 1.4 x 10-8(n) -2.5
Wave Number Spectrum:  Gxx(n)
= spectral of the road elevation in ft2/cycle/ft 

n 
= wave number in cycle / ft

1.4 x 10-8 
= roughness coefficient (amplitude of spectrum at 1 cycle/ft)

-2.5
= slope of the wave number spectrum

6.14.1.   Primary Roads  

There are three types of primary roads, high quality paved, secondary pavement, and rough pavement.  All may consist of two or more lanes, all weather, maintained, hard surface (paved) roads with good driving visibility used for heavy and high-density traffic.  These roads have lanes with a minimum width of 108 inches, road crown to 2 degrees and the legal maximum GVW/GCW for the county and state is assured for all bridges.

	Surface
	Wave Number Spectrum
	Percent of total Miles
	MTVR Average Speed (mph/kph)

	High Quality Paved Road
	Gxx(n)=1.4 x 10-8 (n)-2.5
	3%
	55 / 89

	Secondary Pavement      (Two Lane Paved Road)
	Gxx(n)=1.9 x 10-7 (n)-2.5
	3%
	50 / 80

	Rough Pavement    (Degraded Paved Road)
	Gxx(n)=8.0 x 10-7 (n)-2.5
	4%
	45 / 72


a) High quality paved roads have surfaces having an average Root Mean Square (RMS) value  of 0.1 inches.

b) Secondary pavement has an average RMS of 0.2 inches and can include significantly degraded concrete, macadam concrete or asphalt pavements (potholes, alligator cracking, freeze/thaw breakup).

c) Rough pavement consists of two lane roads with degraded shoulders, and marginal subgrades, which produce long wavelength swells and additional degradation of the surface.  Rough pavements have an average RMS of .3 inches RMS.

6.14.2.   Secondary Roads  

There are three types of secondary roads; loose surface, loose surface with washboard and potholes, and Belgian block. These roads are one or more lanes, all weather, occasionally maintained, varying surface  (e.g., large rock, crushed rock and gravel) intended for medium-weight, low-density traffic.  These roads have no guarantee that the legal maximum GVW/GCW for the county and state is assured for all bridges.  These roads are surfaces having a RMS value varying between 0.3 inches to 1.0 inch.  The wave number spectrum equation, percentages of total travel, and average travel speed for the three levels of pavement roughness are as follows:

	Surface
	Wave Number Spectrum
	Percent of total Miles
	MTVR Average Speed (mph/kph)

	Loose Surface
	Gxx(n)=3.0 x 10-5 (n)-2.0
	8%
	35 / 56

	Loose Surface with Washboard and Potholes
	Gxx(n)=4.0 x 10-6 (n)-2.4
	10%
	25 / 40

	Belgian Block
	Gxx(n)=4.0 x 10-4 (n)-1.4
	2%
	20 / 32


d) Loose surface with washboard roads have peak amplitude of 5.0 x 10-3 ft2/cycle/ft at 0.3 to 0.5 cycle ft (2 to 3-foot wavelengths).  Loose surface roads with a high density of potholes have peak amplitude of 9.0 x 10-3 ft2/cycle/ft at 0.1 to 0.2 cycle/ft (5 to 10 foot wavelengths).  Generally, washboard occurs in operational areas that are dry, whereas pothole gravel roads occur in wet operational areas.

e) Belgian Block secondary roads have peak amplitude of 8.0 x 10-2 ft2/cycle/ft at.083 cycle/ft (12 foot wavelengths) and these wavelengths are 180o out-of-phase left to right, which produces a racking, input to the vehicle.  The cobblestone blocks dominate the amplitude of the wavelengths at 1 cycle/ft.

6.14.3.   Trails

One lane, unimproved, seldom maintained loose surface roads, intended for low-density traffic.  Trails have no defined road width and can include large obstacles (boulder, logs, and stumps) and no bridging.  These are surfaces having a RMS value varying between 1.0 inches and 3.4 inches.  The wave-number spectrum equation for the trail roughness is as follows:

	Surface
	Wave Number Spectrum
	Percent of total Miles
	MTVR Average Speed (mph/kph)

	Trails
	Gxx(n)=4.6 x 10-4 (n)-1.9
	30%
	20 / 32


6.14.4.   Cross-country Terrain 

Vehicle operations over terrain not subject to repeated traffic.  No roads, routes, well-worn trails, or man-made improvements exist. (This definition does not apply to vehicle test courses that are made to simulate cross-country terrain.) In addition, cross-country terrain can consist of tank trails with crushed rock or having large exposed obstacles (rocks, boulders, etc).  These are surfaces having a RMS value varying between 1.5 inches and 4.8 inches. The wave-number spectrum equation for the cross-country roughness is as follows:

	Surface
	Wave Number Spectrum
	Percent of total Miles
	MTVR Average Speed (mph/kph)

	Cross Country
	Gxx(n)=9.2 x 10-4 (n)-2.1
	40%
	15 / 24


f) Road Left and Right Track Correlation.  Fixed frequency, RMS, and half-round obstacles shall include roughness or events where the left and right wheel paths are shifted longitudinally up to +/- 45 degrees (approximately 6 1/2-ft (2m)). 

g) Roughness Tolerances.  The random roughness is expressed through the straight-line wave number spectrum relationships are average values and actual road roughness will naturally contain variability.  The upper and lower limits for the random portion of the road roughness have a +/- 3 db envelope.

6.15.   Mission-Oriented Protective Posture Level 4 (MOPP-4)

Military personnel are completely encapsulated by wearing closed chemical overgarments with chemical undergarments, wearing the chemical mask, rolling down and adjusting the chemical mask hood, and putting on NBC rubber gloves with cotton liners to attain this level. This posture provides the highest degree of chemical protection but also the most negative impact on the individual's performance. 
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