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SECTION 00541 - ULTRA HIGH PERFORMANCE CONCRETE

(Follow all instructions and make all edits with “Track Changes” turned on. This Section is not published in the Oregon Standard. If there are no instructions [orange text] above a subsection, paragraph, sentence, or bullet, then include it in the Project, unless the item(s) that are included in the subsection, paragraph, sentence, or bullet are not required on the Project and then they should be deleted. In general do not re-number or re-letter subsections when item(s) are deleted. Delete all orange text before preparing the final document. All other modifications to this Section will require ODOT Technical Resource and State Specifications Engineer approval.)

Section 00541, which is not a Standard Specification, is included in this Project by Special Provision.

Description

00541.00  Scope ‑ This Work consists of furnishing, placing, and finishing Ultra High Performance Concrete (UHPC) for Bridges and other Structures according to these specifications and in close conformity to the lines, grades and dimensions shown or established. This Work also includes field cast of UHPC in joints between precast concrete members and existing concrete surfaces.

00541.01  Definitions:

Ultra High Performance Concrete (UHPC) ‑ A cementitious composite material composed of an optimized gradation of granular constituents, a water-to-cementitious material ratio less than 0.25, and a high percentage of discontinuous internal steel fiber reinforcement. The mechanical properties of UHPC include a compressive strength greater than 20 ksi and sustained post-cracking tensile strength greater than 0.72 ksi.

00541.02  Submittals ‑ At least 14 Calendar Days before the UHPC pre-placement conference submit the following:

Material certifications from the manufacturer
Manufacturer’s requirements for storing, mixing sequence and time, batching sequence, forming, placing, and curing
Manufacturer’s quality control procedures for sampling and testing including test methods and name and location of testing laboratory. Submit quality control test results according to manufacturer’s quality control procedures for all UHPC placed.
Formwork details and construction plan that includes attachment details, top forming, surface coating, joint sealing, and overpressure source according to the UHPC manufacturer’s recommendation.
Formwork repair plan for formwork blowout that can occur during UHPC placement.
Certification of an ODOT certified laboratory or an AASHTO accredited laboratory approved by the Engineer to perform compressive strength tests according to ASTM C39 or ASTM C1856. For laboratory certified for ASTM C39 tests, ensure that the laboratory has testing machine that can apply a minimum load of 200,000 pounds. Include specifications of testing equipment to be used for testing.

00541.03  UHPC Pre-Placement Conference ‑ Meet on-site with the UHPC manufacturer representative, the Engineer, and the Contractor’s staff at least 1 Calendar Day before initial placement of UHPC. Discuss the proposed procedures for mixing, transporting, finishing, and curing of the UHPC material. Provide notification of the meeting to the Engineer at least 7 Calendar Days in advance.

Materials

00541.10  Materials ‑ Furnish UHPC from one of the following list of pre-approved manufacturers.

	Manufacturer	Material

	Holcim US	Ductal Infrastructure
	8700 West Bryn Mawr Avenue, Suite 300
	Chicago, IL 60631
	Phone: (734) 489-9555
	Email: ductal-na@lafargeholcim.com

	Steelike, Inc.	 Steelike® UHPC
	7631 Fullerton Road 7G
	Springfield, VA 22153
	Phone: 703-520-2763
	US Toll Free: 1-888-364-2541
	E-mail: info@steelike.com


00541.11  Material Sampling and Acceptance of UHPC ‑ Cast 15 - 3 inch diameter x 6 inches cylinder samples according to ASTM C1856 for each Day of placement. Field cure cylinders for 3 Days. After 3 Days, keep cylinders sheltered in open air. A set of samples includes 3 cylinders.

Allow the Engineer to randomly select two sets of the samples for testing by the Agency. The Agency will test one set for compressive strength at 28 Days. The other set will be tested for splitting tensile strength at 28 Days for information only.

Transport three sets of the samples to an ODOT certified laboratory or an AASHTO accredited laboratory approved by the Engineer. A set of the cylinders will be randomly selected and tested for compressive strength at 4 Days, 14 Days, and 28 Days. Acceptance will be based on the results obtained at 28 Days. Results from additional sets of cylinders will be informational only.

Prepare cylinders according to ASTM C1856. Perform compressive strength tests according to ASTM C39 or ASTM C1856. 

Meet the following minimum required strength:

20,000 psi compressive strength at 28 Days

Perform a flow test before UHPC placement according to ASTM C1437 for each batch of UHPC. The flow range shall be between 7 and 10 inches.

Labor

00541.30  Manufacturer’s Representative ‑ Provide a representative of the UHPC manufacturer on-site during placement of UHPC to monitor the quality of UHPC mixing, delivery, placement, and curing of the UHPC material and to conduct a flow test on every batch.

Construction

00541.40  Surface Preparation for Joints ‑ Provide exposed aggregate finish at precast concrete interfaces that are in contact with UHPC by using surface retarders from the QPL to expose Coarse Aggregates up to a 1/4 inch amplitude. For joints between existing concrete surfaces, prepare surfaces according to 00542.46 or other methods approved by the Engineer.

Wet precast concrete interface for a minimum of 8 hours and to a saturated surface dry condition immediately before placing UHPC. Blow out with compressed air any standing water in depressions, holes or low area.

00541.41  Forming ‑ Design and fabricate forms that provide tight seals to prevent leakage of UHPC constituents and are sufficiently rigid to conform to the specified dimensions without appreciable distortion, warping or opening of joints. Use methods and Equipment as required by the manufacturer to ensure all joints are completely filled. Coat forms as recommended by the UHPC manufacturer to prevent water absorption.

00541.42  Batching and Placing ‑ Follow the batching sequence as specified by the UHPC manufacturer and approved by the Engineer. Place UHPC according to 00540.49 and as recommended by the UHPC manufacturer. Overfill joint 1/8 inch maximum using top formwork. Place UHPC in one continuous pour, unless cold joint location is shown.

00541.43  Curing ‑ Cure UHPC according to the manufacturer’s recommendations for a minimum of four Days or until UHPC has a compressive strength of at least 14,000 psi before removing forms or applying loading.

00541.44  Grinding Overfilled UHPC ‑ Grind UHPC joint to elevation shown. Grinding of UHPC surface can be performed when compressive strength of 10,000 psi has been achieved. If significant fiber pullout is observed during grinding operations, stop grinding. Resume the grinding with approval of the Engineer.

00541.45  Deck Sealing ‑ Unless deck overlay that includes sealing work is specified for this Project, seal the surface over deck-level joints plus 3 feet around the joints and full width of the Roadway width according to Section 00539 after texturing the deck surface.

Measurement

00541.80  Measurement ‑ No measurement of quantities will be made for UHPC.

The estimated quantity of UHPC is:

	Type	Quantity (Cu. Yd.)

	Ultra High Performance Concrete	______

Payment

00541.90  Payment ‑ The accepted quantities of Work performed under this Section will be paid for at the Contract lump sum amount for the item “Ultra High Performance Concrete”.

Payment will be payment in full for furnishing and placing all Materials, and for furnishing all Equipment, labor, and Incidentals necessary to complete the Work as specified.

Reinforcing steel or other metal incorporated in the Work will be paid for according to the appropriate Section in which the Work is required.

No separate or additional payment will be made for surface preparation for precast members. Payment will be paid for the appropriate items under which the Work is required.

No separate or additional payment will be made for:

formwork
leak-tight seal
corrective work
manufacturer’s representative
deck sealing
surface preparation for existing concrete surfaces
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