SECTION VIII – PILING, FOUNDATIONS,

FENDER SYSTEMS

PROTECTIVE COATING FOR STEEL PILES
No. 8.01
 All exposed steel piles, and swaybracing if present, shall be painted.  Coating shall be Special Protective Coating 2P.
STEEL H-PILE ENCASEMENT
No. 8.02

All steel H-piles in pile bents on old and new construction shall be encased in concrete in accordance with the details in Section 547 of the Standard Specifications.  Piles within the normal stream flow shall be encased from two feet (600 mm) below the stream bed to the level of the two year floodstage.  Piles outside the normal flow shall be encased from two feet (600 mm) below the ground line to two feet (600 mm) above the ground line or to the elevation used for the piles in the stream, whichever is higher.  The two year floodstage elevation is usually available in the Hydraulic Study.  The General Notes in BRNOTES should be used.

USE OF ‘PRUYN’ OR EQUAL PILE POINTS
No. 8.03

In special cases where it is anticipated piles will have to be driven through boulders, rock layers, or hard buried objects, such as concrete, extremely hard stumps or wooden piles, the Geotechnical Bureau will recommend the use of special driving points, other than those called for in the Standard Specifications.  These recommendations will be given on the Bridge Foundation Investigation Reports.  When called for, the Designer shall include a note in the General Notes that the Contractor is to reinforce all pile tips with Pruyn Point No. 75750, or an approved equal at the bents specified.

SQUARE PRESTRESSED CONCRETE PILES
No. 8.04

When prestressed concrete piles are called for in the Bridge Foundation Investigation Report, the Designer shall call for Ga. Standard No. 3215, with latest revision date, in the BRIDGE CONSISTS OF portion of the Plans. Should severe corrosion or other unusual problems make Type II cement or HPC (High Performance Concrete) necessary as recommended by the Office of Materials and Research, it shall be so noted on the Plans.

PSC TEST PILE LENGTHS
No. 8.05

When the BFI recommends test piles, it usually specifies a minimum penetration below the estimated tip elevation.  If the estimated tip elevation is given as a range, use the lower value of the range in determining test pile lengths.

METAL SHELL PILES
No. 8.06

See the details in Section 520 of the Standard Specifications for closure plates for metal shell piles.  Bridge Foundation Investigation Reports may state which detail is to be used. The Standard Specifications call for Option 1 unless otherwise specified on the Plans.  Therefore, when the BFI makes a recommendation for Option 2, a note to that effect shall be added to the Plans.

REINFORCEMENT FOR METAL SHELL PILES
No. 8.07

Reinforcing for metal shell piles shall be provided as shown in the Bridge Office cells for MS piles in intermediate pile bents and pedestal footings only.  Reinforcing is not required for MS piles in end bents or in footings other than pedestal footings.  Note on the plans that costs for supplying and installing reinforcement in MS piles is to be included in the price bid for LF (m) MS piling.

TIMBER PILING IN BRIDGE STRUCTURES
No. 8.08

The Designer shall not specify the use of exposed timber piling on any Bridge Plans.

JETTING, SPUDDING, PREDRILLING, AND PILOT HOLES FOR PILES
No. 8.09

The BFI often recommends jetting and/or spudding to assist in obtaining penetration for PSC or MS piles.  The General Notes in BRNOTES pertaining to jetting and/or spudding of piles should be included in the Plans only when it is recommended in the BFI.  On some occasions, the BFI will recommend that predrilling be allowed at the contractor’s option.  When the BFI mentions predrilling, the Jetting and Spudding note should be modified by adding the following:


At the contractor’s option, predrilling may be used in lieu of jetting or spudding.  The extent of predrilling shall be to elevation ___.  See Special Provision Section 520.

The BFI will make a recommendation for the elevation, perhaps as a reference to the estimated or minimum tip elevations.  No pay item is needed for predrilling.

The BFI sometimes recommends pilot holes for piles in order to assure adequate penetration below the scour line.  When this is the case, include the pilot hole General Note and the pilot hole pay item in the plans to cover the required quantity of pilot holes.  The pilot hole General Note should specify the required diameter and the bottom elevation of the pilot hole.

BATTER PILES IN END BENTS
No. 8.11

Batter piles should be provided in end bents when the height of fill from the bottom of the end bent cap to original ground is 20 feet (6 m) or greater.  Batter piles should be added at the rate of one batter pile for each 4 or 5 vertical piles.  This requirement can also be satisfied by battering some of the load-bearing piles.

DRIVING DATA PILES
No. 8.12

Include driving data piles on bridges at the rate of about one for every four bents.  These provide much more data than we get on the As-built Foundation Data Sheet in the plans.  On bridges with PSC piles, the test piles can be considered driving data piles as far as determining the number of driving data piles to be called for.

LOAD TEST NOTE
No. 8.13

When a load test is required to be performed on a bridge project, a note shall be placed in the general notes in the plans requiring the load test to be performed before any production piles are driven.

PILING QUANTITIES
No. 8.14

Piling quantities should be calculated from the cut-off elevation to the average of the estimated tip elevations at each bent.  Pile quantities should account for battered piles.

SCOUR CONSIDERATIONS IN

SUBSTRUCTURE DESIGN 
No. 8.15

Substructures shall be designed for existing conditions.  When piles are used, they should have 10 to 15 feet (3 to 4.5 m) of penetration below the 500 year scour line.  Spread footings should be keyed in below the 500 year scour line.  The 500 year scour line will be shown on the Preliminary Layout and may be adjusted in the BFI.  Scour information shall not be included in the final bridge plans.

COFFERDAMS AND SEALS
No. 8.16

In many cases, the BFI will make recommendations as to whether cofferdams and/or seals will be required for intermediate bent construction.  Determination of the need for cofferdams and/or seals is a responsibility of the Office of Construction.  When bridge plans are being prepared where there are concrete bents at a stream crossing, the Preliminary Layout or a preliminary Plan and Elevation sheet and a copy of the BFI Report shall be transmitted to the Assistant State Construction Engineer – Bridges for recommendations as to whether cofferdams and/or seals will be needed.  This recommendation shall be the basis for plan data.  Seals should not be used except as recommended by the Office of Construction because of the possibility of future voids under the seal.  Contractors should not be allowed to substitute a seal for a genuine effort to dewater cofferdams.

KEYING SEALS AND FOOTINGS
No. 8.17

When recommended in the BFI, spread footings and the seals beneath spread footings should be keyed into the underlying material.  The entire footing or seal should be keyed in, not just the area under the column as indicated in the Standard Specifications.  This requires a note on the Plans.

SPREAD FOOTINGS ON ROCK EMBANKMENTS
No. 8.18

Some old bridges were constructed on what appears to be a rock embankment but is actually an earth core protected by rip rap.  In this case, if a bridge is to be widened, pile foundations should be used.  Also, on new bridges on rock embankments, spread footings should not be used on the rock embankment because of the potential for excessive settlement.

FREEZE BEARING OF PILES
No. 8.19

When the BFI says that freeze bearing will be required if the piles fail to attain driving resistance once the minimum tip elevation is achieved, the General Note should be included in the General Notes.  When the BFI says that freeze bearing will be required if the piles fail to attain driving resistance once the Estimated tip elevation is achieved, the General Note should be modified to:

Pile Driving - Should piles fail to obtain driving resistance after achieving the tip elevations shown, piles shall be allowed to freeze a minimum of 24 hours and be restruck with a warm hammer.




Bent

Elevation




   1                       234




   2                       986

Do not use the words "Estimated Tip" in the plans since they are a reflection of the BFI, which is NOT a part of the contract.

SWAYBRACING
No. 8.20

Swaybracing for piles shall be detailed to extend 4” (100 mm) outside the edge of the

exterior piles.

FOOTING AND CAISSON ELEVATIONS
No. 8.21

Spread footing and caisson tip elevations should be given to one decimal place and plus/minus for English or metric plans. Pile footing elevations should be given to 2 decimal places in English and 3 in metric. Elevations should be set to 0.5 feet or 0.25 m.  Footing elevations should ALWAYS be shown at the bottom of the footing.  If there are seals, with spread footing, the bottom of the seal elevation is shown and not the bottom of the footing; for pile footings, the bottom of the footing elevation is shown and not the bottom of the seal.  Where caissons are used without footings, the top of caisson elevation should not be shown.  In water, the top of the caisson should be one foot (300 mm) above the water elevation at the time of construction.  On land, the top of the caisson should be one foot (300 mm) below the ground elevation at the caisson.

PILE BENT LIMITATIONS
No. 8.22

The following are limits for span lengths that may be supported by pile intermediate  bents:



PSC or Metal Shell piles:  50’-0” (15.2 m)



Steel H piles:                     50’-0” (15.2 m)

If a span on either side of the bent is longer than these limits, pile bents shall not be used.

END BENT EXCAVATION
No. 8.23

The Standard Specifications state that no separate measurement will be made under the item of Bridge Excavation for any excavation necessary for end bent construction.  Do not add a note to the plans regarding end bent excavation except in unusual situations such as abutments.

DRILLED CAISSONS
No. 8.24

Caissons shall be detailed with 6” (150 mm) of cover.  The diameter of the caisson shall be an increment of 6” (150 mm).  The minimum diameter for a dry caisson to allow a downhole inspection shall be 48” (1200 mm).  When possible, use the same class of concrete for the caisson as is used in the remainder of the bent, but this consideration should not control the size of the caisson.  Spiral reinforcing may be detailed for the caisson, but if it is, allow the contractor to substitute hoop stirrups for the spiral.

FOOTING PROPORTIONS
No. 8.25

Whenever practical, spread footing shall be square with the same reinforcing steel in each direction.  Whenever practical, pile footings shall be square, shall have a square pile pattern, and shall have the same reinforcing steel in each direction.

