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SECTION 316333
DRILLED MICROPILES
THE ADD AND DEDUCT ARTICLE HAS BEEN DELETED FROM THIS SECTION ON DIRECTION FROM THE DIRECTOR OF DIVISION OF DESIGN.  CONTINUE TO STATE QUANTITIES OF WORK ON THE DRAWINGS.  ANY VARIANCE IN THE QUANTITY OF WORK WILL BE NEGOTIATED BY A FIELD ORDER OR CHANGE ORDER TO THE CONTRACT.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Soil Boring Data:  Document 003132.
SEE INSTRUCTIONS AT END OF SECTION FOR RECORD DRAWINGS.

B.
Record Drawings:  Section 017716.


C.
Cast-In-Place Concrete:  Section 033000 or 033001.


D.
Concrete Forming:  Section 031100.


E.
Steel Concrete Reinforcement:  Section 032100.

EDIT PARAGRAPH BELOW FOR CONCRETE SECTION INCLUDED IN PROJECT MANUAL.

F.
Earthwork:  Section 310000.

1.02
SYSTEM DESCRIPTION


A.
Micro-pile Foundation System:  Micro-piles and pile caps which transfer the loads of the structural elements indicated on the Drawings to the underlying soils/ledgerock.

1.03
DESIGN REQUIREMENTS


A.
The micro-pile foundation system shall be designed in conformance with  the requirements specified and shown on the Drawings.


B.
Design Criteria:  Transfer the dead loads and live loads indicated on the  Drawings through the micro-pile foundation system to the underlying soils/ledgerock at the elevations indicated on the Drawings.

1.04
SUBMITTALS


A.
Shop Drawings (Submit within 7 days after approval of firm to perform the Work of this Section):



1.
Show size, spacing and location of piles, and details of the pile caps.


B.
Quality Control Submittals:



1.
Qualifications Data (Submit within 7 days after approval of the Contract by the Comptroller):  Name and address of the firm proposed to perform the Work of this Section.  Include such qualifying information as necessary to verify that the firm meets the requirements specified under Quality Assurance Article.



2.
Design and Construction Information (Submit with Shop Drawings):  Include design calculations for each pile capacity and specifications of materials intended for use (unless specified in the Sections listed under “Related Work Specified Elsewhere”).



3.
Installation Sequence (Submit with Shop Drawings):  Include details of the installation sequence and equipment to be used for the micropile construction.  The grouting shall be performed in accordance with the PTI (Post Tensioning Institute) “Recommended Practice for Grouting of Post Tensioned Prestressed Concrete” as applicable.  Installation equipment shall be capable of drilling the micropile hole of the required minimum diameter to the required depth and maintaining the micropile hole open and clear until designated steel reinforcing has been inserted and the required minimum volume of grout as been placed.  This submittal will not relieve the Contractor of responsibility for the successful performance of the micropile foundation system.


C.
Contract Closeout Submittals:



1.
Micro-Pile Record Drawings:  See Section 01770.

1.05
QUALITY ASSURANCE


A.
Designer’s and Installer’s Qualifications:  The firm that performs the Work of this Section shall have a minimum of 5 years experience in the type of design and construction required for the Work of this Section and shall have designed and installed foundation systems for at least 5 projects of equivalent or greater difficulty as required by this Contract.



1.
The firm’s staff shall include at least one Professional Engineer licensed by New York State.



2.
The firm’s supervising engineer and site foreman or superintendent for this project shall have at least 5 years of experience in this type of foundation Work.


B.
Acceptable firms specializing in this type of Work include, but will not be limited to, the following:



1.
Catoh Inc., 16 Drumlia Dr., PO Box 560, Weedsport, NY 13166, (315) 834-6603.



2.
Nicholson Anchorage Company, PO Box 308, Bridgeville, PA 15017, (412) 221-4500.



3.
Construction Drilling Inc., 140 Pleasant St., North Adams, MA 01247, (413) 663-3020.



4.
I.C.O.S., 151 Grand Ave., PO Box 749, Englewood, NJ 07631, (201) 568-4411.



5.
GKN Hayward Baker Inc., 1875 Mayfield Rd., Odenton, MD 21113, (410) 551-8200.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Furnish the materials required for the Work of this Section.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Micropiles may be drilled by rotary or rotary percussive drilling equipment.  Coring bits, roller bits, drag bids and/or down the hole hammers (DTH) may be utilized to advance the micropile hole through ovberburden soils, fill, or obstructions, etc. the required depth.  Flush joint threaded drill casing shall be continuously placed to the required depth to prevent the collapse of the micropile hole.


B.
Drill cuttings shall be eliminated by wash water or other means which will not appreciably alter soil stability or aggravate existing environmental conditions.  All debris from the drilling operations shall be removed by the Contractor.


C.
Prior to installing the approved reinforcing and grout placement, the micropile hole shall be flushed with clean water to remove all contaminated water and cuttings.


D.
The approved reinforcing steel shall be inserted for the depth of the micropile hole not more than 48 hours prior to grouting.


E.
If required, splicing of reinforcing shall provide for compressive and flexural strength at least equal to that of the reinforcing.


F.
Grout placement into the micropile hole shall be accomplished by tremie method.  A tremie pipe of suitable diameter shall be inserted to the bottom of the micropile hole.  Water shall be pumped at a high velocity through the tremie pipe until the wash water at the top of the casing is clear.  The micropile hole shall be grouted immediately thereafter.


G.
The approved grout mix shall be pumped through the tremie pipe to the bottom of the micropile hole.  Pumping shall continue until all water is displaced and the basing is full to the top of the micropile hole with a homogeneous grout mix.  The tremie pipe shall be gradually lifted as the cement is being pumped to facilitate the upward flow of the grout.  The end of the tremie pipe shall always be embedded at least five feet into the rising grout within the cased hole.  Once the casing is overflowing with grout the tremie pipe shall be fully removed.


H.
The flush joint casings shall be gradually extracted from the micropile hole.  A positive flow of grout into the micropile hole shall be maintained at all times when the casing is being withdrawn.  Blockage inside the casing must be prevented in order to maintain a positive flow of grout into the micropile hole.  The flow of grout shall be equal to or greater than the column represented by the outside diameter of the casing multiplied by the length of the casing withdrawn.


I.
The concrete grout in the casing shall be pressurized either continuously or periodically as the casing is extracted.  The micropile contractor elects to use periodic pressurization, no more than five feet of casing shall be withdrawn between applications of pressure.


J.
Application of pressure to the micropile grout may be accomplished by either pneumatic or specific injection.  The amount of pressure applied shall be such that the resulting micropile diameter meets the design requirements and pile bond values are enhanced without causing detrimental side effects.


K.
As the grout column drops in the casing during withdrawal and pressurization, additional grout shall be added to raise the grout level to the top of the casing.


L.
The grouting of the pile shall continue uninterrupted and shall be completed within a time frame not to exceed the initial setting time of the mixture.


M.
Tolerances:



1.
Variation from Vertical:  2 degrees maximum.



2.
Center of Top of Pile:  Within 2 inches of design position.

3.02
FIELD QUALITY CONTROL


A.
Load Testing Piles:  Test piles in accordance with ASTM D 1143, Quick Load Test Method for Individual Piles with the following modifications:



1.
Do not start a load test until the earth is removed to the elevation of the bottom of the pile cap.



2.
Notify the Director’s Representative 5 working days prior to start of a load test.



3.
Perform a load test on one pile in each pile cap group indicted on the Drawings to be load tested.



4.
Apply load in 10-15 percent increments at 2.5 minute intervals to 200 percent of the allowable design load.



5.
Hold full test load for a period of one hour.



6.
Remove full test load in four 25 percent decrements at 5.0 minute intervals.



7.
The net settlement after rebound shall not exceed 0.50 inch.



8.
Test piles, if properly located and not exceeding 0.50 inch net settlement, are acceptable as permanent and may be left in place.



9.
Submit one copy of load test results, stamped by a New York State licensed professional engineer, to the Director’s Representative.

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

Insert the following in PROJECT RECORD DOCUMENTS Article of Section 017716.  If a single contract project, delete “Construction Work Contract”.


F.
Construction Work Contract; Micro-Pile Record Drawings:  Employ a Land Surveyor licensed by New York State to accurately locate each pile and to record the following data on reproducible drawings as the micro-pile Work progresses:  Identification for each pile, soil profile encountered during drilling operations for each pile (and any significant discrepancies with soil boring data), elevation of each pile tip, elevation of each pile top, plan location of each pile, and correction data (if any).

DELETE SUBPARAGRAPH BELOW FOR SMALL PROJECTS. 



1.
Furnish one set of prints of the updated drawings at intervals not exceeding one week, or as requested, as the micro-pile Work progresses.



2.
Upon completion of the Work, deliver the reproducible drawings and one set of prints to the Director’s Representative.

END OF INSTRUCTIONS
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