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USE WITH 2006 STANDARDS.

Plans must show at least the following:

-pipe pile diameter (and range if applicable)

-maximum micropile diameter

-pile data table with specified tip elevations

-no splice zone if applicable and type of allowable splice

-pile anchorage details

-complete footing details including pile embedment and pile layout

-load test details

-minimum yield strength of steel pipe used for design.

Foundation report must discuss:

-corrosion requirements

-information for grouting

-minimum distance from bottom of footing for unbonded zone

-pile testing.

Add SSP 49‑230 and edit to include control locations for micropiles.  Add SSP 52‑600.

Insert in the special provisions as 49-390.

MICROPILING

Micropiling consisting of small diameter steel casing that is grouted in place shall conform to the details shown on the plans and these special provisions.

2*.  Designer to provide or confirm requirements for micropiling.  Edit to suit job.

Materials

Steel casing for micropiles shall be at least the diameter and wall thickness of the piles shown on the plans.  The outside diameter shall not exceed       inches.

3.  Edit to suit job.

The micropile anchorage shall consist of studs, welded bar stock, and bearing plate with nut.  The bearing plate and bar stock shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications, except that galvanizing will not be required.  Stud connectors  shall conform to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

4

Stud connectors shall be Type B as defined in AWS D1.5, Section 7.

5*.  Grout cement requirement and minimum grout pressure should be provided in Foundation Report.  Edit to suit job.

Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting,” of the Standard Specifications.  California Test 541 will not be required, nor will the grout be required to pass through a screen with a No. 16 sieve before being introduced into the grout pump.  Grout shall contain at least         pounds of cement per cubic yard.  Grout shall be non-shrink type.  Grout in micropiles shall be installed under at least 145 psi pressure.

6.  Plans to show the type of splice allowed.

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

7

Working Drawings

The Contractor shall submit complete project specific working drawings for the micropile system to the Offices of Structure Design (OSD) in conformance with Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings for micropiling shall be 11" x 17".  For initial review, 10 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.  Within 3 weeks after final approval of the submittal, the Contractor shall furnish to OSD one set of final working drawings on 11" x 17" sized 20‑pound (minimum) bond paper.

8

Working drawings for micropiling shall show the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile on each drawing and calculation sheet.  The pile vendor company name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right corner and shall contain a blank space in the upper right corner for future contract sheet numbers.

9.  Edit A thru I to suit job.

Working drawings for micropiles shall contain all information required for the construction and quality control of the piling, including the following:

A.
Information on headroom and space requirements for installation equipment that verify that the proposed equipment can perform at the site.

B.
Step-by-step procedure describing all aspects of pile installation including personnel, testing, and equipment to assure quality control.  This step-by-step procedure shall be shown on the working drawings in sufficient detail so that the Engineer can monitor the construction and quality of the micropiles.

C.
Details for drilling a plumb hole.

D.
Details of centralizers.

E.
Grout mix designs.

F.
Details and procedures involved in testing components, including grout.

G.
Pipe and reinforcement splice type and locations.

H.
Details of equipment and operation for grouting.  Details shall be included for monitoring grout quality, volume installed, and pressure during installation.

I.
Information on the minimum cure time and strength requirements of the pile system for test piles.

10

A supplement to the working drawings shall include construction details, structural details, and load test results from at least 3 previous successful installations by the proposed micropile vendor.  The installations shall be from 3 separate test sites.  The installations shall be similar to those proposed for this contract

11

The working drawings and supplement shall be stamped and signed by an engineer who is licensed as a Civil Engineer in the State of California.  The Engineer will notify the Contractor in writing when the submitted working drawings and supplement have been determined to be complete.  The Contractor shall allow the Engineer 6 weeks to review the working drawing submittal after a complete set has been received.

12

No micropile shall be installed until the Engineer has approved, in writing, the working drawing submittal for micropiling.

13

Should the Engineer fail to review the complete working drawing submittal within the time specified, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

14.  Edit for contaminated materials.

Construction

Drill cuttings resulting from installing micropiling shall be disposed of in conformance with the provisions in Section 19‑2.06, "Surplus Material," of the Standard Specifications.  Material resulting from grouting micropiles shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications, unless otherwise permitted in writing by the Engineer.

15

Drilling mud or chemical stabilizers shall not be used.

16

Foreign material dislodged or drawn into the hole during construction of the micropiles shall be removed.  Loose material existing at the bottom of the hole after drilling operations are complete shall be removed before placing grout.

17

Steel casing and bar reinforcement shall be installed using centralizers.

18

The pipe shall be placed vertically and grouted in place.  Grout shall be injected at the bottom of the pile and may be placed before or after placing the steel pipe.

19

A positive means of support shall be provided for maintaining the position of the casing and reinforcement until the grout has set.

20

Performance and Proof Testing

Performance and proof load testing of micropiles shall conform to the requirements of "Load Test Piles" of these special provisions except for the following:

20A.  Plans to show details for layout, anchorage, frame, and excavation.

A.
The Engineer will conduct performance micropile tests consisting of compression and tension load testing and proof micropile tests consisting of tension load testing.  Performance tests will be used to evaluate the micropile design including specified lengths.  Proof tests will be used to ensure that the Contractor installs production micropiling with at least the same quality and methods that were used to install the performance test micropiles.

B.
The Contractor shall install non-production test pile groups for performance testing, each group consisting of a test pile and anchor piles, outside of a proposed or existing footing in conformance with the micropile load test pile details shown on the plans.  The Contractor shall notify the Engineer one week before installing test micropile groups that are to be performance tested.

C.
The Contractor shall allow the Engineer 3 weeks to complete performance micropile load tests at each control location.  The Engineer may revise specified tip elevations based on performance test results.  Performance test results shall be approved by the Engineer prior to installing production piling or performing proof testing.

20D.  Edit to suit job.

D.
The Engineer will conduct proof tests after all the micropiles have been installed in a given footing.  Ten percent of the piles in a given footing and not less than 2 per footing will be proof tested.

E.
The acceptance criterion for proof tension load testing of micropiles is: the pile shall sustain the first tension test load applied that is equal to the nominal tension resistance, with no more than 1/2 inch total vertical movement at the top of the pile measured relative to the top of the pile before the start of tension load testing.

F.
If a production micropile that is proof tested fails to meet the above acceptance criterion for testing, then that pile will be rejected, and all the other micropiles in that same footing will be tested.  Rejected micropiling shall be replaced at a location approved by the Engineer.  The Contractor shall submit to the Engineer for approval a plan for replacing piling or for installing additional micropiling that includes details for micropiling and footing modifications as required to provide the total micropiling support as shown on the plans.  No extension of time or compensation will be made for the review of a plan for replacing or installing additional micropiling.

21

Measurement and Payment

Micropiles will be measured and paid for by the unit.

22

Performance test micropiling, including anchor piles, will be paid for as micropiles.

23

The contract unit price paid for micropile shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing micropiles, including casings, grout, reinforcement, cutting tips, drill bits, pile anchorage, and disposing of materials resulting from pile installation, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

24

The Contractor shall furnish labor, materials, tools, equipment, and incidentals as required to assist the Engineer in the installation, operation, and removal of State-furnished jacks, bearing plates, drills, and other test equipment.  Full compensation for said work and materials shall be considered as included in the contract price paid for the micropiling shown on the plans and in the Engineer's Estimate, and no additional compensation will be allowed therefor.

25

Full compensation for excavation of pile load test sites, for maintaining a level and dewatered test site, and for backfilling and completely restoring the test sites shall be considered as included in the contract unit price paid for micropiles, and no additional compensation will be allowed therefor.

26

No payment will be made for micropiles that are damaged either during installation or after the micropiles are complete in place.  No payment will be made for additional excavation, backfill, concrete, reinforcement, nor other costs incurred from footing enlargement resulting from replacing rejected micropiles.

