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USE WITH 2006 STANDARDS

Use for extending the life of existing culverts with an internal pipe diameter 48 inches and larger that have structural integrity but need concrete invert paving.

Add to SSP 15-010 "Existing Highway Facilities."

Include SSP 15-521 "Cleaning, Inspecting and Preparing Host Pipe."

Include SSP 15-522 "Culvert Contact Grouting" if void grouting is shown on the plans.

Include SSP S5-800 "Tunnel Safety Orders" as required.

Include SSP 07-340 "Water Pollution Control" for Water Pollution Control Program (WPCP) or SSP 07-345 "Water Pollution Control" for Storm Water Pollution Prevention Plan (SWPPP) whichever applies.

Include SSPs 53-010 and 53-100 “Shotcrete " as required.

Use BEES item 155230 Concrete Invert Paving.

CONCRETE INVERT PAVING

General

Summary

1

This work includes rehabilitating the invert of culvert pipes and culvert pipe arches with concrete paving.

2

Concrete invert paving consists of preparing invert surface area to receive concrete, installing bar reinforcement and anchorage devices, and paving invert with concrete.

Related Sections

3

Comply with these related sections:

1.
Specifications for "Cleaning, Inspecting and Preparing Host Pipe" of these special provisions, including host pipe restoration plan and inspection and evaluation report

2.
Specifications for protection of streambeds and waterways from pollution resulting from work activities under Section 7-1.01G, "Water Pollution," of the Standard Specifications and "Water Pollution Control" of these special provisions

Item 3.  Include SSP S5-800 "Tunnel Safety Orders" for all pipes where human entry into an underground facility meeting the definition of a tunnel to perform repair work is anticipated.  See Highway Design Manual Index 110.12 for more information and regulatory definition of "tunnel."  If no repair work requiring human entry into host pipes is anticipated, delete "and 'Tunnel Safety Orders' of these special provisions" from this paragraph.  Delete if not applicable.

3.
Specifications for adequate ventilation, lighting, and protection of personnel in confined spaces under Section 7-1.06, "Safety and Health Provisions," of the Standard Specifications and "Tunnel Safety Orders" of these special provisions

Materials

General

4.  Edit as necessary to add or delete materials.

Materials include minor concrete, shotcrete, reinforcement and anchorage devices.

Minor Concrete

5*.  Where concrete invert paving will be installed in a corrosive environment add other requirements, such as Type II Modified or Type V cement.  See Section 854.1A of the Highway Design Manual.

Where concrete invert paving will be installed in an abrasive environment the hardness of the coarse aggregate in the lining must be as hard or harder than the abrasive material.  Contact District Materials unit for sources of aggregate.  Use aggregate no smaller than 1.5-inch grading if pumping and/or shotcrete options are not needed.  Consult with District Construction.

Edit for aggregate grading where the 1.5-inch maximum combined aggregate grading is not required.

Material for concrete invert paving must comply with Section 90-10, "Minor Concrete," and these requirements:

1.
Aggregate for concrete paving must comply with Section 90-3.04, "Combined Aggregate Grading," of the Standard Specifications.  Maximum aggregate grading must be _____-inch.

2.
Concrete must attain minimum 28-day compressive strength of 6,000 psi as tested under Section 90-9, “Compressive Strength," of the Standard Specifications.

3.
Admixtures such as fly ash, must comply with Section 90-4, "Admixtures," of the Standard Specifications.

4.
Maximum water-to-cement ratio must be 0.4.

5.
If pumping minor concrete, minor concrete must:

5.1.
Be 3/4 inch maximum grading of coarse aggregate

5.2.
Maintain at least 3-inch slump before adding admixtures

Shotcrete

6.  In abrasive environments, remove option to use shotcrete and delete this paragraph.

Shotcrete for concrete invert paving must comply with “Shotcrete” of these special provisions.

Bar Reinforcement

7.  Show on plans all attachment details for reinforcement such as tack welding.  Delete welded wire fabric if not used.

Concrete invert paving must be reinforced with deformed bars or welded wire fabric as specified in Section 52-1.02A, "Bar Reinforcement," of the Standard Specifications.

Steel Angles, Studs and Anchorage Devices

8

Steel angles and studs for fastening reinforcement to wall of host pipe must comply with the specifications for miscellaneous metal in Section 75-1.02, "Miscellaneous Iron and Steel," of the Standard Specifications.

9

Anchorage devices must comply with the specifications for concrete anchorage devices in Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

Construction

Preparation

10
Before starting concrete invert paving work, completely remove all sediments, debris and other accumulated material from host pipe as specified under "Cleaning, Inspecting and Preparing Host Pipe" of these special provisions.

11.  Use when host pipe is metal and delete Para 12.  Edit to include other methods such as high-pressure water jet or wet sandblasting.

Remove galvanized surface by sandblasting the portion of metal host pipe surface receiving concrete invert paving.

12.  Use when host pipe is concrete and delete Para 11.

Prepare the portion of concrete host pipe surface receiving concrete invert paving under Section 51-1.13, "Bonding," of the Standard Specifications.

Installation

13

Installation must comply with Section 51, "Concrete Structures," of the Standard Specifications.

Paras 14 and 15:  Use with Para 6.  Delete if not applicable.

14

If shotcrete is used, installation must comply "Shotcrete" of these special provisions.

15.  Edit or delete as necessary.

Upon request and before pumping concrete, perform a field test in the presence of the Engineer to demonstrate the installation method.  If the Engineer accepts the field test you may start pumping activities.

16.  Use if culvert contact grouting is shown on the plans, include SSP 15-522, "Culvert Contact Grouting."  Delete if not applicable.

Before injecting voids in backfill behind host pipe wall with grout, concrete invert paving must attain compressive strength of at least 2,500 psi.

Measurement and Payment

17

The Department measures the quantity of concrete invert paving under Section 51-1.22, " Measurement," of the Standard Specifications.

18

The contract price paid per cubic yard for concrete invert paving includes furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in installing concrete invert paving, complete in place, including welding and sand blasting, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

