STATE OF OHIO
DEPARTMENT OF TRANSPORTATION

SUPPLEMENTAL SPECIFICATION 902
Conduit Inspection EQUIPMENT
January 16, 2026
902.01
Crawler Mounted Camera
902.02
Crawler Mounted Camera with Laser Profiler
902.03
Mandrel
902.01
Crawler Mounted Camera.  Provide a crawler mounted video camera capable of recording the identification, location and description of the conduit condition with all equipment necessary to perform the inspection.  
Provide a crawler mounted camera that meets all the requirements listed in A, B, and C below. 
Provide a letter of certification to the project engineer from an independent testing facility stating that the crawler mounted camera meets all the requirements in 902.01.  
A.
Provide a crawler that meets the following requirements:

1.
Capable of inspecting conduits ranging in size from 12 to 120 inches .
2.
All-wheel drive or track-mounted.
3.
Adjustable camera height such that the camera can be centered in the conduit vertically and horizontally.
4.
Crawler does not obstruct the camera’s view or interfere with proper recording of the conduit condition.
5.
Crawler speed is adjustable with an operating speed while recording not to exceed 30 feet per minute.
B.
Provide a video camera that meets the following requirements:

1.
Zoom ratio of at least 40:1.  Can be achieved with a combination of optical and digital zoom, however the optical zoom ratio must be at least 10:1.
2.
Light source that allows all areas of concern to be readily observed.
3.
Capable of 360 degree rotation as well as pan and tilt to a 90 degree angle to the axis of the conduit.
C.
Provide a recording device that is capable of recording video with the conduit identification, location and type shown on the video.  Furnish the video recording in MPEG2 format at a resolution of 720 × 480 on one of the following media types: Portable hard drive, flash drive or as determined appropriate by the Engineer.
902.02
Crawler Mounted Camera with Laser Profiler.  Provide a crawler mounted video camera with laser profiler, rotating laser or laser ring capable of measuring and recording the identification, location, and description of the conduit condition with all equipment necessary to perform the inspection.  
Provide a crawler mounted camera with laser profiler that meets the requirements listed above for the crawler mounted camera and all the requirements listed in A, B, and C below for the laser profiler.  
Provide a letter of certification from an independent testing facility stating that the laser profiler meets all the requirements in 902.02.
A.
Provide laser profiler that meets the following requirements:

1.
Capable of measuring the actual deformities with at least 0.50 percent precision when tested at 30 feet per minute.  Measurements must be taken at least 30 times per second as the laser profiler moves through the conduit.
3.
Profiles conduit ranging in size from 12 to 48 inches.
4.
Conduit deflection must be calculated from the actual interior diameter or by inputting the nominal diameter.
5.
All measurements must be taken and recorded automatically and be unable to be manually input or modified.
6.
Provide a repeatability of 0.12 percent or better.

B.
Calibrate the laser profiling measuring equipment according to ASTM E691 and ASTM E177 and provide written certification from an independent testing facility that it meets the above requirements.   Recalibrate the equipment if the laser profiler or camera are modified or repaired.  
An independent testing facility must certify that the equipment will meet performance requirements under normal operating conditions (not just in a controlled environment). 

C.
Provide a crack and defect measuring tool that meets the following requirements:

1.
Measurement accuracy of at least 1/32 inch for defects one inch or smaller, and at least 3/32 inch for defects larger than one inch.

2.
Shows a calibration procedure on the video display at every measurement.
3.
Demonstrate during every measurement that the video micrometer and camera lens is positioned perpendicular to the defect or joint being measured.
902.03
Mandrel.  Provide a metal mandrel sized to ensure the maximum deflection does not exceed the allowable specified in Table 902.03.  
Ensure the mandrel has at least nine points evenly distributed around the circumference, and  a length equal to or greater than the nominal diameter of the conduit.  Do not use an adjustable mandrel.  Provide a proving ring to verify the mandrel size.  Provide enough cable or rope to pull the mandrel through the conduit, up to a maximum distance of 750 feet.
Table 902.03  Summary of Mandrel Sizes Based on 7.5% Deflection
	Nominal Pipe Diameter
	Minimum Mandrel Size

	12”
	11.10”

	15”
	13.88”

	18”
	16.65”

	21”
	19.43”

	24”
	22.20”

	27”
	24.98”

	30”
	27.75”

	36”
	33.30”

	42”
	38.85”

	45”
	41.63”

	48”
	44.40”

	54”
	49.95”

	60”
	55.50”


Designer Note:  Attach to all projects with Item 611.  This specification describes the equipment required to perform conduit inspection as part of Item 611.
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