SECTION 02371


DRILLED CONCRETE PIERS (CAISSONS)


PART 1 - GENERAL


1.01	WORK INCLUDED


A.	Machine drilled shaft and placement of shaft liner, if required.


B.	Placing concrete, structural steel shapes and/or reinforcing steel.


1.02	RELATED SECTIONS


A.	Section 01210 - Special Provisions.


B.	Section 02222 - Excavation: Excavation to working level.


C.	Section 02410 - Tieback Anchors.


D.	Section 03200 - Concrete Reinforcement:  Requirements for concrete reinforcement.


E.	Section 03300 - Cast-In-Place Concrete: Requirements for concrete.


F.	Section 05120 - Structural Steel.


1.03	REFERENCES (Latest Edition)


A.	AASHTO M36 - Corrugated Metal Culvert Pipe.


B.	ACI 336.3 - Suggested Design and Construction Procedures for Pier Foundations.


[C.	Subsurface investigation:


1.	A Geotechnical Report, entitled ["	"], dated [	],was prepared by[	], for use on this project. A copy of the report is available for review in the University offices.


2.	The Subcontractor shall familiarize himself with the soils conditions at the site, whether covered in the Geotechnical Report or not, and shall thoroughly understand all recommendations associated with  the site, soils and drilling.


3.	The information contained in the Geotechnical Report was obtained for design purposes only. The Subcontractor is responsible for any conclusions he may draw for the report; the Subcontractor may retain his own experts to analyze available information and/or make additional borings upon which to base his conclusions at no additional cost to, and with the prior written approval of, the University.]


1.04	DEFINITIONS


A.	Shaft Liners: conforming to  AASHTO M36 of diameters indicated and weight per foot indicated.


B.	Concrete materials and mix as specified in Section 03100,Concrete Work.


C.	Reinforcement and formwork as specified in Section 03100,Concrete Work.


D.	Equipment: appropriate to dewater an excavated shaft is to be available on site, if required.


F.	Determination of unit measurements will be  identified by site measurements and verified by the Project Manager.


1.05	QUALIFICATIONS


A.	Installer: Company with a minimum of five (5) years experience in performing the work of this Section. Written verification of experience shall be submitted to the University for review prior to Subcontract award.


1.06	FIELD MEASUREMENTS


A.	Verify that field measurements and survey benchmarks are as indicated on Drawings.


1.07	SUBMITTALS


A.	Submit under the provisions of Section 01010, General Provisions.


B.	Certified mill test report of reinforcing steel and structural steel.


C.	Concrete design mixes.


D.	Submit a certified report for each drilled pier recording actual elevation of the bottom and top, final centerline locations at the tip, variation of the shaft from plumb, results of all tests performed, elevation of the top and bottom of any casing left in place, any unusual conditions, date of drilling, inspection, testing and concrete placement.


PART 2 - PRODUCTS


2.01	MATERIALS


A.	Shaft liners conforming to  AASHTO M36, of diameters and weight per lineal foot indicated are to be furnished by the Subcontractor and be available on site for use if required. Weld standard lengths to form required lengths.


B.	Concrete Materials and Mix:  Specified in [Section 03300, Cast-In-Place Concrete.][Section 03001, Concrete.]


C.	Reinforcement:  Specified in [Section 03200, Concrete Reinforcement.][[Section 03001, Concrete.]


D.	Structural Steel: Specified in Section 05120, Structural Steel.


E.	Equipment:  Appropriate to dewater excavated shaft, if required.


PART 3 - EXECUTION


3.01	EXAMINATION


A.	Verify site conditions under provisions of Section 01010, General Provisions.


B.	Obtain "Utility Inspection and Digging Permit" from Facilities Department Maintenance and Operation, Maintenance Office in accordance with Section 01210.  Identify known underground, above ground, and aerial utilities.  Stake and flag locations.


C.	Subcontractor shall verify the location of all utilities and protect them from damage to maintain their use.  If utility lines or piping are encountered during drilling, consult University.  During drilling operations provide care to recognize presence of utilities through abnormal resistance to drilling or foreign material pulled from the hole.


3.02	PREPARATION


A.	Use placement method which will not cause damage to nearby structures.


B.	Protect structures near the work, from damage.


3.03	INSTALLATION


A.	The installation of drilled piers shall be in accordance with ACI 336.3 and the requirements listed below.  Drilling waste will become the Subcontractor's property and be disposed of offsite.


B.	Drill concentric and vertical pier shafts to diameters and depths indicated.  Place steel liners, if required, immediately after drilling and set firmly in place.  Fill all shafts with concrete the same day that they are drilled; do not allow shafts to stand open overnight.  Thoroughly clean loose material from the bottom of piers designated as "end bearing" on the drawings.  Adjacent shafts are not to be drilled the same day without the approval of the responsible design engineer.


C.	Allow inspection of shaft [and liner] prior to setting structural steel, or placement of reinforcement and concrete.


D.	Install  and maintain alignment of structural steel shapes, if used.


E.	Place reinforcing steel, if used,  in accordance with Section 03001, Concrete. Use positive methods, such as dolbies, to maintain required clearance between reinforcing steel and the shaft walls.


F.	For drilled piers containing reinforcing steel, place concrete in accordance with ACI 336.3 unless the reinforcing steel causes segregation in which case spouts, elephant trunks or other acceptable equipment designed for vertical placement of concrete shall be used.  For drilled piers containing structural steel sections, place concrete in accordance with Section 03300, Cast-In-Place Concrete except the concrete may be allowed to free fall the height of the shaft provided that the concrete is placed on both sides the web of the steel section simultaneously and vibrators are attached to the top of the steel section during placement.  Shafts are to be concreted the day they are drilled unless otherwise noted.


G.	Progressively raise shaft liner, if used.  Do not permit the top of the pier to deform to a mushroom shape.


3.04	TOLERANCES


A.	Maximum Plumbness Variation From Vertical:  1.5% of the shaft length.  When the plumbness tolerance is exceeded, the Project Manager shall be notified and an engineering evaluation performed at the Contractor's expense to determine the acceptability of the pier.


B.	Top Elevation:  Maximum plus one (1) inch to minus three (3) inches from elevation indicated.


C.	Location: four (4) percent of the shaft diameter or three (3) inches whichever is less.  When the location tolerance is exceeded, the Project Manager shall be notified and an engineering evaluation performed at the Subcontractor's expense to determine the acceptability of the foundation.


3.05	FIELD QUALITY CONTROL


A.	Field inspection will be performed under provisions of Section 01210, Testing and Inspection.


B.	Accurately record the following:


1.	Sizes, lengths, and locations of piers.


2.	Sequence of placement.


3.	Final base and top elevations.


4.	Deviation from indicated locations.


3.06	UNACCEPTABLE PIERS


A.	Unacceptable Piers:  Piers that fail, are placed out of the tolerances given above, or are damaged.


B.	Engineer and provide additional piers or replace footings failing to conform to specified requirements.


3.07	OVERDRILLED PIERS


A.	When geotechnical conditions at depth differ from anticipated conditions and the Geotechnical Engineer requires that a pier(s) be drilled to a greater depth, the reinforcing cage [does not need to be extended] [does not need to be extended for increased depth up to [1] [2] shaft diameters] [must be extended] [will be spliced as shown on the drawings]. [ A section of [structural steel] [reinforcing cage]  with the same [reinforcing] configuration as the design section shall be available on site for use in an overdrilled pier. The section will be ten (10) feet long [plus the appropriate length to develop the tension development length of the vertical bars]. If the section is not required, it will be removed from site by the Subcontractor at the completion of the drilling.]


END OF SECTION
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