SECTION (_____)
Contech CHS™ Solution
Culvert Headwall System


 
1.0 GENERAL

1.1 This item shall govern the furnishing and installation of Corrugated Metal Pipe, Prefabricated Flat Panel Headwall and Metric Sheeting™ Wingwalls to create a single or Multi-Barrel Culvert System for all types, sizes and designations as shown on the plans.

1.2 Contractor shall furnish all labor, materials, equipment and incidentals necessary to install the Culvert Headwall System™, appurtenances and incidentals in accordance with the Drawings and as specified herein.

1.3 Applicable provisions of any Division shall govern work in this section.

1.4 American Association of State Highway and Transportation Officials (AASHTO)

1.4.1 AASHTO Design Section 12 – Soil-Corrugated Metal Structure Interaction Systems

1.4.2 AASHTO Construction Section 26 – Metal Culverts

1.4.3 AASHTO M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

1.4.4 AASHTO M218 – Standard Specification for Steel Sheet, Zinc-Coated (Galvanized), for Corrugated Steel Pipe

1.4.5 AASHTO M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe

1.4.6 AASHTO M246 – Standard Specification for Steel Sheet, Metallic Coated and Polymer Precoated, for Corrugated Steel Pipe

1.4.7 AASHTO M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches

1.4.8 AASHTO M111 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

1.4.9 AASHTO M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches

1.5 American Society for Testing and Materials (ASTM)

1.5.1 ASTM A760: Standard Specification for Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

1.5.2 ASTM A929:  Standard Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process for Corrugated Steel Pipe

1.5.3 ASTM A798:  Standard Practice for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications

1.5.4 ASTM A998:  Standard Practice for Structural Design of Reinforcements for fittings in Factory-Made Corrugated Steel Pipe for Sewers and Other Applications

1.5.5 ASTM 761:  Standard Specification for Corrugated Steel Structural Plate, Zinc-coated, for Filed-Bolted Pipe, Pipe Arches, and Arches

1.5.6 ASTM 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

1.5.7 ASTM A449:  Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 ksi Minimum Tensile Strength, General Use

1.5.8 ASTM A153:  Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

1.5.9 ASTM A1011:  Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High Strength

1.5.10 ASTM A36: Standard Specification for Carbon Structural Steel

1.5.11 ASTM A307:  Standard Specification for Carbon Steel Bolt, Studs, and Threaded Rod 60,000 psi Tensile Strength

1.5.12 ASTM B209:  Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

1.5.13 ASTM B746: Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches

1.6 Site layout drawings, product specifications, materials, corrugation, gage, structural calculations for the Culvert Headwall System™ of proposed alternatives shall be submitted to the EOR for review at a minimum of 10 working days prior to bid closing.

1.7 Shop drawings shall be annotated to indicate all materials to be furnished and installed under this section, all applicable standards for materials, and required tests of materials.

1.7.1 Before installation of the CHS™, Contractor shall obtain the written approval of the EOR for the Culvert Headwall System and the installation drawings.

1.8 All proposed alternatives to the CHS™ shall conform to applicable above referenced AASHTO and ASTM specifications.  NCSPA provides design service life guidance for certain products up to 100 years in recommended environments.   

2.0 PIPE MATERIALS

2.1 Galvanized Material shall conform to the applicable requirements of AASHTO M218 or ASTM A929.  CMP shall be manufactured in accordance with the applicable requirements of AASHTO M36 or ASTM A760.

2.2 Aluminized Type II material shall conform to the applicable requirements of AASHTO M274 or ASTM A929.  CMP shall be manufactured in accordance with the applicable requirements of AASHTO M36 or ASTM A760.

2.3 Polymer coated materials shall conform to the applicable requirements of AASHTO M264 and ASTM A742. CMP shall be manufactured in accordance with the applicable requirements of AASHTO M245 or ASTM A762

2.4 The pipe sizes, gauges and corrugations shall be as shown on the project plans. Joint performance requirements are published in Division II, Section 26.4.2, of the current edition of the AASHTO Bridge Construction Specifications.    

2.5 Soil tight, gravity flow, non-pressure, drainage pipe joints shall conform to AASHTO M36 and ASTM A760.  Connecting bands shall be the same coating type as the pipe.  All pipe arch shape will utilized a neoprene gasket equal to the width of the connecting band.

2.6 Overlapping of adjacent pipes is not permitted and appropriate banding must be utilized, in order to properly secure individual pipes in place. 

2.7 All fittings shall be manufactured prior to arriving on the jobsite to ensure structural integrity. The fitting reinforcement shall be in accordance with ASTM A998 and reinforcing details.  Bulkhead design and fabrication does not vary with differing coatings on the steel components. 


3.0 HEADWALL MATERIALS

3.1 The FLAT PLATE used for the fabrication of the CHS™ shall conform to the requirements of AASHTO M167 or ASTM A761. Once the Panels have been fabricated to the designated submitted sizes, they will Hot Dip Galvanized. Galvanizing shall conform to AASHTO M111 or ASTM A123.

3.2 The Steel Angles Utilized to fabricate the Panel in the Culvert Headwall System™ shall conform to ASTM A36. 

3.3 The Steel Angles Utilized for reinforcing struts for the Panel attachment to the CMP shall conform to ASTM A36. The Steel Angles shall be Galvanized prior to attaching to the Corrugated Metal Pipe and Panel. Galvanizing shall conform to ASTM A123.

3.4 [bookmark: _Hlk176521001]The 5/8” diameter bolts, washer and nuts Utilized to join the Panels together for multi-barrel systems shall be SAE J429 Grade 5 and shall conform to ASTM A429 and be Hot-Dip Galvanized in accordance with ASTM A153.

4.0 TOEPLATE EXTENSION

4.1 The steel used for the fabrication of the Toeplate Extension for the CHS™ shall conform to the shall conform to the requirements of ASTM A1011. Once the Panels have been fabricated to the designated size, they will Hot Dip Galvanized in accordance with ASTM A123.

4.2 The 5/8” diameter bolts, washer and nuts Utilized to join the Toeplate Extension to the bottom of the headwall panel and to another piece shall be SAE J429 Grade 5 and shall conform to ASTM A429 and be Hot-Dip Galvanized in accordance with ASTM A153

5.0 WING WALL MATERIALS

5.1 The Metric Sheeting ™shall be manufactured from steel meeting ASTM A1011 and shall be Hot-Dip Galvanized in accordance with ASTM A123

5.2 The 5/8” diameter bolts, washer and nuts Utilized to join the Panels to the Metric Sheeting™ together for multi-barrel systems shall be SAE J429 Grade 5 and shall conform to ASTM A429 and be Hot-Dip Galvanized in accordance with ASTM A153.

5.3 The Face Wale shall be manufactured from steel meeting ASTM A36 and shall be Hot-Dip Galvanized in accordance with ASTM A123

5.4 The Tie Back Rod shall be manufactured from steel meeting ASTM A304 and shall be Hot-Dip Galvanized in accordance with ASTM A123

5.5 The Deadman Anchor shall be manufactured from Aluminum meeting ASTM B209 and Corrugated to meet ASSHTO M219 or ASTM B746

5.0 CHS™ (Culvert Headwall System)

5.1 The manufacturer of the CHS™ Culvert Headwall System shall be one that has regularly been engaged in the engineering design and production of these systems for at least ten (10) years and which has a history of successful production, acceptable to the EOR. In accordance with the Drawings, the Culvert Headwall System shall be supplied by:

Contech Engineered Solutions 
9025 Centre Pointe Drive
West Chester, OH, 45069
Tel: 1 800 338 1122

5.2 The sampling, testing, and inspection of metal sheets and coils used for manufacturing the CMP System shall be in accordance with the above applicable referenced specifications.  All fabrication of the product shall occur within the United States. 

5.3 The manufacturer of the CHS™ shall provide construction submittal drawings for the proposed system for approval by either the purchaser or owner.   Once the submittal drawings are approved the manufacturer shall provide a signed and sealed set of fabrication and installation drawings by a registered professional engineer in the state of installation.  

5.4 The sealed documents represent that the materials, configuration and layout have been structurally designed to meet AASHTO LRFD HL-93 live loading and backfill materials have a friction angle of 30 degrees with a 120 pcf unit weight.  No unbalanced hydrostatic loading has been considered.  The manufacturer of the CHS™ understands others are responsible for all other aspects of this project especially the necessary site-specific hydraulic analysis for the sizing and number of culverts along with any and all necessary hydraulic scour countermeasures needed to protect the Culvert Headwall System.

6.0 INSTALLATION

6.1 The CHS™ installation shall be in accordance with AASHTO Standard Specifications for Highways Bridges, Section 26, Division II or ASTM A798 and in conformance with the project plans and specifications. 

6.2 The CHS™ shall be installed in accordance with the manufacturer’s recommendations and related sections of the contract documents.  Handling & assembly shall be in accordance with National Corrugated Steel Pipe Association’s (NCSPA) recommendations.  

6.3 For temporary construction vehicle loads, an extra amount of compacted cover may be required over the top of the pipe.  The Height-of-Cover shall meet the minimum requirements shown in the table below.  The use of heavy construction equipment necessitates greater protection for the pipe than finished grade cover minimums for normal highway traffic.  
	
Minimum Cover (ft) Requirements

	Pipe Span
	Axle Loads (kips)

	(inches)
	18 - 50
	50 - 75
	75 - 110
	110 - 150

	12  - 42
	2.0
	2.5
	3.0
	3.0

	48 - 72
	3.0
	3.0
	3.5
	4.0

	78 - 120
	3.0
	3.5
	4.0
	4.0

	 126 - 144
	3.5
	4.0
	4.5
	4.5




6.4 Minimum cover may vary, depending on local conditions.  The contractor must provide the additional cover required to avoid damage to the pipe.  Minimum cover is measured from the top of the pipe to the top of the maintained construction roadway surface.  

6.5 Refer to the CHS™ Installation Guide for additional guidance regarding installation, inspection and maintenance.

6.6 The contractor shall follow Occupational Safety and Health Association (OSHA) guidelines for safe practices in executing the installation process in accordance with the manufacturer/supplier installation recommendations.

6.7 Backfill material shall be placed in 8-inch loose lifts and compacted to 90% AASHTO T99 standard proctor density.

6.8 Supplier will conduct an on-site preconstruction meeting with the contractor prior to the scheduled delivery date of the Culvert Headwall System.

