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Use for structural concrete elements with least dimensions exceeding 2 meters or structural concrete elements where the volume of concrete with dimensions large enough to require that measures be taken to cope with generation of heat from hydration of the cement and attendant volume change, to minimize cracking.  Consult with the Translab when in doubt.  Do not use for CIDH or CISS piles unless they have a diameter greater than 4.2 meters.  For mass concrete CIDH or CISS piles with a diameter greater than 2.4 meters and equal to or less than 4.2 meters, use SSP 49-340.

Use with SSP 51-300 and other SSPs as necessary.

1.  Add ", except for cast-in-place concrete piling," after "2.1 meters" for all mass concrete CIDH or CISS piles on the project with a diameter less than or equal to 4.2 meters.

MASS CONCRETE

Structural concrete elements shown on the plans that have a minimum dimension exceeding 2.1 m shall be constructed as mass concrete and shall conform to the details shown on the plans and these special provisions.
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Thermal Control Plan

Prior to mass concrete construction, the Contractor shall submit to the Engineer for approval, a Thermal Control Plan with design calculations in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications for each mass concrete element.  The number of sets of the Thermal Control Plan and design calculations and review time shall be the same as those specified for falsework working drawings in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications.
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The Thermal Control Plan shall show complete details and determine the maximum allowable temperature differentials between the hottest point of the concrete and the exterior faces based on the design assumption that cracking as a result of heat of hydration shall not occur.  As a minimum, the Thermal Control Plan shall include the following:

A.
Mix design.

B.
Duration and method of curing.

C.
Procedures to control concrete temperature at time of placement.

D.
Methods of controlling temperature differentials.

E.
Temperature sensor types and locations.

F.
Temperature monitoring and recording system.

G.
Field measures to ensure conformance with the maximum concrete temperature and temperature differential requirements.
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Materials

Materials used for mass concrete shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.
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Mass concrete shall contain a minimum of 300 kg of cementitious material per cubic meter of concrete.  When the supplementary cementitious material (SCM) is GGBFS, the amount of SCM shall be 50 to 75 percent by mass of the total cementitious material used in the mix.    When the SCM is not GGBFS, the SCM content shall be from 25 percent to 35 percent by mass of the total cementitious material used in the mix.
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Construction

Prior to mass concrete placement, an engineer for the Contractor who is registered as a Civil Engineer in the State of California shall inspect and test the temperature monitoring and recording system.  The Contractor's registered engineer shall be present at the jobsite when the mass concrete operation is in progress and shall report to the Engineer in writing on a daily basis the progress of the operation.  A copy of the daily report shall be available at the jobsite.
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Mechanical cooling systems may be used to control the internal temperature of mass concrete during curing.
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If the Contractor elects to use a mechanical cooling system, the mechanical cooling system shall be designed in conformance with the Thermal Control Plan and the following requirements:

A.
The mechanical cooling system shall be embedded within mass concrete elements and surface connections to cooling pipes shall be removable to a depth of 100 mm from the surface.

B.
Forms shall be designed so that removal of the forms shall not disrupt the cooling or temperature monitoring.

C.
Cooling pipes shall not break and deform during mass concrete placement and shall be secured to prevent movement.  Damaged cooling pipes shall be removed and replaced immediately.

D.
The mechanical cooling system shall be pressure tested at 0.2 Mpa for 30 minutes for leaking prior to mass concrete placement.  Coolant circulation shall be in progress at the time that concrete placement begins.

E.
After cooling is completed, cooling pipes shall be fully grouted under pressure with a nonshrink grout mixture in conformance with ASTM Designation:  C 1107 and ASTM Designation:  C 827 for 0.0 percent shrinkage, and 0.0 percent minimum and 4.0 percent maximum expansion.  The placement of nonshrink grout shall be in conformance with the manufacturer’s recommendations.

F.
After surface connections to the cooling pipes are removed, the holes shall be reamed and filled with mortar conforming to Section 51‑1.135, "Mortar," of the Standard Specifications.

9.  Delete "2 corners, " when used for cast-in-place concrete piling.

The temperature monitoring and recording system for mass concrete shall consist of temperature sensors connected to a data acquisition system capable of printing, storing, and downloading data to a computer.  Temperature sensors shall be located such that the maximum temperature difference within a mass concrete element can be monitored.  As a minimum, concrete temperatures shall be monitored at the calculated hottest location, on at least 2 outer faces, 2 corners, and top surfaces.
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Temperature readings shall be automatically recorded on an hourly or more frequent basis.  A redundant set of sensors shall be installed near the primary set.  Provisions shall be made for recording the redundant set, but records of the redundant sensors need not be made if the primary set is operational.  The hourly temperature recording may be discontinued when the maximum internal temperature is falling, the difference between the interior concrete temperature and the average daily air temperature is less than the allowable temperature difference for three consecutive days, and there are no mass concrete elements to be cast adjacent.  Data shall be printed and submitted to the Engineer daily.
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Methods of concrete consolidation shall prevent damage to the temperature monitoring and recording system.  Wiring from temperature sensors cast into the concrete shall be protected to prevent movement.  Wire runs shall be kept as short as possible.  The ends of the temperature sensors shall not come into contact with either a support or concrete form, or bar reinforcing steel.
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When any equipment used in the temperature control and monitoring and recording system fails during the mass concrete construction operation, the Contractor shall take immediate measures to correct the situation as specified in the Thermal Control Plan.  Failure to conform to the temperature requirements will be cause for rejection of the concrete.
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Acceptance

Mass concrete shall conform to the concrete acceptance criteria and the following temperature requirements:

A.
The maximum allowable temperature of mass concrete shall not exceed 70°C.

B.
The maximum temperature differential of mass concrete shall not exceed the requirement as determined in the Thermal Control Plan.
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If the Contractor fails to conform to any of the temperature requirements above, the mass concrete elements will be rejected.  The rejected mass concrete shall be removed at the Contractor’s expense.  The contractor shall modify the Thermal Control Plan and design calculations to correct the problem and resubmit the revised Thermal Control Plan.
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The Contractor shall allow the Engineer 15 days for review and approval of the revised Thermal Control Plan.  Mass concrete placement shall not begin until the Engineer has approved the revised Thermal Control Plan.  No extension of time or compensation will be made for any rejected mass concrete element or revisions of the Thermal Control Plan.
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Mass concrete will be measured and paid for in conformance with the provisions in Section 90‑11, "Measurement and Payment," of the Standard Specifications.

17

Full compensation for conforming to the above requirements shall be considered as included in the contract prices paid for the various contract items of work involved and no additional compensation will be allowed therefor.




