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NEW  TLV**

Section 19-10. Use when cellular concrete lightweight embankment material is desired.

Replace "Reserved" in section 19-10 with:
19-10  CELLULAR CONCRETE LIGHTWEIGHT EMBANKMENT MATERIAL
19-10.01  GENERAL
19-10.01A Summary
1
Section 19–10 includes specifications for placing cellular concrete lightweight embankment material to the lines, grades and dimensions shown.
Cellular concrete is designated on the plans as Class I through Class VI as shown in the following table:

	Cellular Concrete Class
	Cast Density
Pcf
	Minimum Compressive
Strength at 28 days*
psi

	I
	24-29
	10

	II
	30-35
	40

	III
	36-41
	80

	IV
	42-49
	120

	V
	50-79
	160

	VI
	80-90
	300


*Compressive Strength determined using ASTM C 495 as modified herein
2
19-10.01B Submittals
19-10.01B(1) Mix Design
3
Submit a mix design that will produce a cast density at point of placement and a minimum compressive strength for the class described. Include laboratory data using the mix design verifying cast density and strength requirements.
Field qualification test reports must be certified with a signature by an official in responsible charge of the laboratory performing the tests.

19-10.01B(2) Quality Control and Placement Plan
4
Submit a cellular concrete quality control and placement plan 10 working days before placement of embankment material.  Placement of cellular concrete shall be in accordance with the information provided in the quality control plan.
The submitted plan shall provide, as a minimum, the following elements:
1. An organization chart including names, telephone numbers, current certifications and/or titles, and roles and responsibilities of all those involved in the quality control program. 
2. The process of communication by which quality control information will be disseminated to the appropriate persons, including materials suppliers. 
3. Written evidence that cellular concrete installer is certified by and approved by the foam agent manufacturer 
4. Location of equipment and batching areas.
5. Proposed construction sequence and schedule.
6. Type of equipment and tools to be used.
7. Material list of items and manufacturer's specifications
8. A copy of the AASHTO accreditation for your laboratory conducting the testing for compressive strength testing of cellular concrete cylinders. 

19-10.02  MATERIALS
5
19-10.02A General
All materials shall be delivered, stored and handled per recommendations of cellular concrete manufacturer. 
6
19-10.02B Admixtures
Admixtures for accelerating the set time may be used under the manufacturer's recommendations. A foaming agent must be used and tested in accordance with ASTM C 796. 
7
19-10.02B Water
Mixing water shall be potable and free of deleterious amounts of acids, alkali, salts, oils, and organic materials in accordance with Section 90-1.02D.
8
19-10.02C Portland cement
Portland cement must comply with ASTM C 150, Types II/ V. Pozzolans and other cementitious materials may be used when approved by the manufacturer of the foaming agent. Fly ash and natural pozzolans must comply with ASTM C 618. Ground granulated blast furnace slag must comply with ASTM C 989, grade 100 or 120.
19-10.03  CONSTRUCTION
19-10.03 (A) Specialized Batching, Mixing, and Placing Equipment
Batching, mixing and placing equipment shall be capable of producing material that meets the requirements of this Section.  Cement and water may be premixed and delivered to the site.  Foam shall be added and mixed at the site using aforementioned equipment.  
19-10.03 (B) Personnel Requirements
The cellular concrete installer shall be certified and approved in writing by the foam agent manufacturer.  The installer’s foreman shall have a minimum of 2 years experience in this work and shall have worked on at least three successful cellular concrete projects.
The installer shall use adequate numbers of skilled workers who are thoroughly trained and experienced in the necessary crafts and who are familiar with the specified requirements and the methods needed for proper performance of the work.
The Contractor’s Representative shall be experienced in the placement of cellular concrete and shall be on site full-time during placement.
19-10.03 (C) Quality Control and Quality Assurance Testing
19-10.03 C(1) Cast Density
During placement of the initial batch, the installer shall check the density and adjust the mix as required to obtain the manufacturer’s specified cast density at point of placement. 
At the point of placement, the density must comply with the specified cast density. A single cast density test must represent the lesser of 100 cy or 2 hours production.
19-10.03 C(2) Compressive Strength
13
The compressive strength must be tested under ASTM C 495 except as follows:
1.	Furnish a sufficient quantity of molded and cured cylinders specimens. Unless otherwise approved, the specimens must be 3 x 6 inch cylinders.  During molding, place the concrete in 2 equal layers and raise and drop the cylinders 1 inch, 3 times on a hard surface or lightly tap the side or bottom of the cylinder to close any accidental entrained air. No rodding is allowed.
2.	At a minimum, prepare a set of 4 test cylinders for each 400 CY of cellular concrete placed or a minimum of 2 sets of 4 cylinders each per day (whichever is greater). Specimens must be covered and protected immediately after casting to prevent damage and loss of moisture. Specimens should be cured in the molds for up to 7 days and then removed from the mold and moist cured. Stop moist curing specimens from 24 to 72 hours before the 28 day compressive strength test and allow to air dry. Specimens must not be oven dried.



19-10.03 C(3) Acceptance Testing
At a minimum, provide 3 test cylinders for each 400 CY of cellular concrete placed or a minimum of 2 sets of 4 cylinders each per day (whichever is greater) to Engineer. Specimens must be covered and protected immediately after casting to prevent damage and loss of moisture.
19-10.03 (D) Site Preparation 
Subgrade to receive embankment material must be free of all loose and extraneous material. Subgrade must be uniformly moist, and any excess water standing on the surface must be removed before placing embankment material.
19-10.03 (E) Placement
Cellular concrete shall be a homogeneous mixture and all materials shall be approved prior to use.
Cellular concrete must be job site mixed with foaming agent and placed with equipment specialized for cellular concrete lightweight material. Cement and water may be premixed and delivered to the job site and foaming agent added on site. Once mixed, the cellular concrete shall be conveyed promptly to the location of placement without excessive handling.
Cellular concrete lift thicknesses must not exceed 3 feet. After curing for 12 hours, any crumbling area on the surface must be removed and scarified before the next layer is placed. Surface stepping to achieve grade and super elevation under the pavement must not be less than 5 inches nor more than 6 inches in thickness.
10
A minimum 12 hour curing period between lifts is required. If ambient temperatures are anticipated to be below 32 degrees F within 8 hours after cellular concrete placement, mixing water must either be heated as approved by foaming agent the manufacturer or placement must be prohibited. Cellular concrete must not be placed on frozen ground. Cellular concrete shall not be placed in wet ground condition. Dewatering is necessary where groundwater is present. 
Any material that does not meet the minimum specified strength within 28 days shall be removed and replaced by the Contractor at no additional cost.
Paving machines, heavy construction equipment shall not be permitted on cellular concrete until it has attained the specified 28 days compressive strength.
19-10.03 (G) Acceptance
The contractor shall rectify any cellular concrete material rejected by the Engineer that does not meet the minimum required material properties or is not installed in accordance with this specification.  Corrective measures are subject to the approval of the Engineer. Accepted corrected measures will be performed by the contractor at no additional cost to the State or extension of the contract time.  This includes removal and replacement of rejected cellular concrete material not meeting the minimum material requirements or installed in accordance with this specification.
15
16
19-10.04 PAYMENT
The quantity of Cellular Concrete Lightweight Embankment Material for which payment will be made will be the quantity shown on the contract documents that is acceptably placed.  The total volume of the respective classes of cellular concrete embankment placed will be verified in CY by the Engineer from dimensions shown in the contract documents, plus or minus the changes that have been made in accordance with a written order from the Engineer.
The net volume of Concrete Lightweight Embankment Material, verified as specified above, will be paid for at the contract unit price per CY for each respective class of cellular concrete.  
Payment shall be full compensation for preparation of written submittals, material testing, coordination of and scheduling of cellular concrete placement, specialized equipment to mix, transport and place cellular concrete, groundwater control and temporary shoring, and include all associated costs such as materials, labor, equipment and incidentals necessary to complete the contract.

