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SECTION 02370
FOUNDATION CAISSONS

SPEC WRITER NOTE: Delete between //‑‑‑‑// if not applicable to project.  Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION


This section specifies excavation and concrete required for construction of foundation caissons. 

SPEC WRITER NOTE: Obtain from Structural Engineer bearing material name which shall be same nomenclature as appears in SUB‑SURFACE EXPLORATION REPORT. Insert name in following paragraph.

1.2 DEFINITIONS


Satisfactory Bearing Material: ____________ and is assumed to occur at bottom of caisson elevations shown.

1.3 RELATED WORK

A.
Materials testing and inspection during construction: Section 01410, TESTING LABORATORY SERVICES.

B.
Safety requirements and blasting operations: Section 01001, GENERAL CONDITIONS, Article, ACCIDENT PREVENTION.

C.
Subsurface Investigation: Section 01010, GENERAL REQUIREMENTS, Article, PHYSICAL DATA 

D.
Earth excavation: Section 02200, EARTHWORK. 

E.
Concrete, including materials and mixes: Section 03300, CAST‑IN‑PLACE CONCRETE. 

1.4 CONTRACT BASIS

A.
Contract price for caissons will be based upon length of each diameter of caissons shown.  Length of caissons will be measured from bottom elevation to top elevation of caisson. 

1.
Adjustment of contract price shall be based upon total length of each diameter caisson placed and not on length of individual caissons.  When total length of each diameter of completed caissons greater or less than length shown, contract price adjustment will be made in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.

2.
Contract price and time will be adjusted in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable, when artificial materials that are not shown are encountered.

1.5 CLASSIFICATION OF EXCAVATION

A.
Soil/Weathered Rock Excavation:

SPEC WRITER NOTE: The requirements for track mounted power excavators may vary. Discuss with soils consultant and modify as necessary.

Soil or weathered rock that can be reasonably excavated with the rock auger, i.e. rock auger advancement is greater than 150 mm (6 inches) per 15 minutes (see rock auger refusal, 1.5-3, below)

B.
Sloping Weathered Rock Excavation:

Excavation of soil/weathered rock that can typically be excavated with the rock auger, except the steeply sloping orientation of the stratum causes the rock auger to run askew.

C.
Rock Excavation:

1.
Excavation of material that meets the rock auger refusal criteria and requires the rock core barrel or other hard rock excavation techniques for removal.

2.
Rock auger refusal is defined as a penetration rate of less than 150 mm (6 inches) in 15 minutes, while operating a caisson drilling rig, rated with a torque capacity of at least one million inch-pounds, applying a continuous down pressure of at least 22.68 kilograms (50,000 pounds), equipped with a rock auger that contains conical carbide-tipped (“Kennemetal”) teeth.
D.
Nominal Soil or Weathered Rock Seams


Nominal soil or weathered rock seams below rock auger refusal will be excavated and considered as rock for rock excavation quantities. A nominal soil or weathered rock seam is one which is less than 600 mm (2 feet) thick. Where soil or weathered rock seams or voids of 600 mm (2 feet) or greater are excavated within a mixed rock/soil or rock/weathered rock profile, excavation is classified as soil/weathered rock excavation until rock auger refusal is again established.

1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION

A.
Measurement: Excavation type in units of length shall be considered to change at the upper contact with a different excavation type as defined by section 1.5.

B.
Payment: Contract unit rates per length of each diameter caisson shall be provided for each excavation condition type noted above in Section 1.5.  Contract price and time will be adjusted for overruns or underruns in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.

C. Payment for Differing Site Conditions: No payment will be made for any rock excavation beyond caisson limits.  When rock excavation, as classified, is encountered, contract price and time will be adjusted in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable. 

SPEC WRITER NOTE: Obtain following allowable tolerances from Structural Engineer.

1.7 TOLERANCES


Install caissons with a maximum variation of _____ mm/inches of the center of any caisson from the location shown.  Caissons shall not be out of plumb more than ______ percent. 

1.8 SUBMITTALS

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Reports:

1.
Caisson record: Data as specified.

2.
Rock excavation: Data as specified.

1.9 APPLICABLE PUBLICATIONS

A.
Publications listed below form a part of this specification to extent referenced. Publications are referenced in text by basic designation only.

B.
American Society for Testing and Materials (ASTM):

A615A615M‑01
Deformed and Plain Billet ‑ Steel Bars for Concrete Reinforcement 

A996/A996M-01
Rail‑Steel and Axle-Steel Deformed and Bars for Concrete Reinforcement 

PART 2 - PRODUCTS 

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referenced Applicable Publications. Update and specify only that which applies to the project.

2.1 MATERIALS

A.
Concrete: Type C, slump shall be 125 mm (5 inches) plus or minus 25 mm (1 inch).

B.
Reinforcing Steel: ASTM 615 or ASTM 996, deformed. 

C.
Steel Casings: Inside diameter not less than nominal size of shaft as scheduled.

PART 3 ‑ EXECUTION 

3.1 GENERAL

A.
Size: Minimum sizes and types of caissons are shown.  Proposal to use caissons of sizes and types different from those shown may be accepted if submitted in writing to Resident Engineer for approval and provided the following conditions are met:

1.
Least dimension of caisson is equal to or greater than least dimension shown.

2.
Enlargement at base of caisson is in bell‑form with dimensions equal to or greater than minimum shown.

SPEC WRITER NOTE: Consult Structural Engineer for bearing value required in following paragraph (3).

3.
If volume of caisson as constructed is greater than that shown, bearing area at base is increased so that additional weight is distributed to bearing material at no more than ____ kPa (tons per square foot).

4.
Entire caisson receives full lateral support from surrounding material.

B.
Changes: Requests for change in size or type of caisson from those shown shall be accompanied by calculations and other documentation necessary to show that proposed changes will meet load requirements. Do not proceed with changes before receiving written approval from Resident Engineer.

C.
Temporary Steel Casings: Install casings for protection of personnel, for prevention of cave-ins or displacement of earth walls, and for retention of ground water.

D.
Defective Casings: Do not install buckled, distorted or otherwise damaged casings. Replace casings damaged or disturbed during construction, casings that are not mud‑tight or otherwise not in accordance with drawings or specifications, at no additional cost to the Government.

E.
Survey: Registered Professional Land Surveyor or Registered Civil Engineer, specified in Section, GENERAL REQUIREMENTS, shall establish lines and levels and stake caisson locations.

3.2 EXCAVATION

A.
Excavation and construction methods shall result in minimum disturbance of surrounding material and full lateral support of caissons by surrounding material.

B.
Remove boulders and rock in caissons such as rock seams underlaid with soil seams, sloping rock or rock otherwise unsatisfactory for bearing. 

C. If materials with satisfactory bearing strength occur at elevations higher or lower than those shown, place bottom of caissons at higher or lower elevations, subject to approval of Resident Engineer. 

SPEC WRITER NOTE: Delete following paragraph if not required. 

D.
Test Drilling: Percussion drill one test hole, 50 mm (2 inches) in diameter to depth equal to twice caisson diameter, but not less than 1800 mm (6 feet) deep, in bottom of each caisson which has been excavated to rock to determine if rock seams are underlain by soil seams or voids.

3.3 PLACING CONCRETE

A.
Before placing concrete, caissons shall be inspected, cleared of mud, water, loose material and debris, and approved by Resident Engineer.

B.
Place concrete using a down pipe to direct flow of concrete. Except in presence of water, concrete may fall freely up to a maximum height of 9.14 meters (30 feet). Use tremie pipe or pump if distance is greater than 9.14 meters (30 feet).

C.
Withdraw casings, as concrete is deposited, maintaining top surface of concrete constantly at least 1800 mm (6 feet) above lower end of casings.  Place concrete to form a monolithic cylindrical shaft having full lateral support from surrounding undisturbed materials.  Strike finished top surface of concrete to true plane at required elevation.

D.
Concrete placement in each caisson shall be one continuous operation. If placing operation has to be stopped, leave surface approximately level. If concrete has hardened, clean surface and slush with a 1 to 1 cement‑sand grout before placing operation is resumed.

E.
When water is present, control water level to within 50 mm (2 inches) of bottom of caisson by pumping. If impossible or impractical to control water, secure written permission from Resident Engineer to place concrete through water by means of a watertight tremie. 

1.
When placing concrete under water, discharge end of tremie shall be submerged in fresh concrete and shaft of tremie maintained full of concrete to point above water level.

2.
Increase cement content of concrete required to be placed in water by one sack per cubic yard of concrete.

3.4 CAISSON RECORD

A.
For each caisson placed and before superstructure framing is placed, submit to Resident Engineer for approval a certified report recording following information prepared by Registered Professional Land Surveyor or Registered Civil Engineer.

B.
Caisson number. 

C.
Location. 

D.
Plumbness. 

E.
Dates:

1.
Excavation completed.

2.
Concrete placed.

F.
Diameters:

1.
Top of shaft. 

2.
Bottom of shaft. 

3.
Bell. 

G.
Elevations: 

1.
Top of ground. 

2.
Top of concrete. 

3.
Top of rock. 

4.
Bottom of caisson. 
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