
 

 
 

September 12, 2018 
 
SUBJECT: Multi-Use Trail     
  Section 16-P4003-04-BT                  
  Adams County 
  Contract No. 93711 
  Item 43 
  September 21, 2018 
  Addendum (A) 
 
 

NOTICE TO PROSPECTIVE BIDDERS: 
 
Attached is an addendum to the plans or proposal.  This addendum involves revised 
and/or added material.  
 

1. Revised sheets 1, 42 & 49 of the Plans. 
2. Added sheet 75A to the Plans.  
3. Added Guide Bridge Special Provision Index/Check Sheet. 
4. Added pages 121a – 121x to the Special Provisions. 

 
Prime contractors must utilize the enclosed material when preparing their bid and must 
include any Schedule of Prices changes in their bid.   
 
 
 
Very truly yours, 
 
Jack A. Elston, P.E. 
Bureau Chief 
Engineer of Design and Environment 
 

 
 
By:  Ted B. Walschleger, P.E. 

Engineer of Project Management 
 



GUIDE BRIDGE SPECIAL PROVISION INDEX/CHECK SHEET 
Effective as of the: June 15, 2018 Letting 

Pg
# 

√ File Name Title Effective Revised 

GBSP 4 Polymer Modified Portland Cement Mortar June 7, 1994 Apr 1, 2016 
GBSP 12 Drainage System June 10, 1994 Jun 24, 2015 
GBSP 13 High-Load Multi-Rotational Bearings Oct 13, 1988 Apr 1, 2016 
GBSP 14 Jack and Remove Existing Bearings April 20, 1994 April 13, 2018 
GBSP 15 Three Sided Precast Concrete Structure July 12, 1994 Dec 21, 2016 
GBSP 16 Jacking Existing Superstructure Jan 11, 1993 April 13, 2018 
GBSP 17 Bonded Preformed Joint Seal July 12, 1994 Jan 1, 2007 
GBSP 18 Modular Expansion Joint May 19, 1994 Dec 29, 2014 
GBSP 21 Cleaning and Painting Contact Surface Areas of Existing Steel 

Structures 
June 30, 2003 April 13, 2018 

GBSP 25 Cleaning and Painting Existing Steel Structures Oct 2, 2001 Apr 22, 2016 
GBSP 26 Containment and Disposal of Lead Paint Cleaning Residues Oct 2, 2001 Apr 22, 2016 
GBSP 28 Deck Slab Repair May 15, 1995 April 13, 2018 
GBSP 29 Bridge Deck Microsilica Concrete Overlay May 15, 1995 Oct 20, 2017 
GBSP 30 Bridge Deck Latex Concrete Overlay May 15, 1995 Oct 20, 2017 
GBSP 31 Bridge Deck High-Reactivity Metakaolin (HRM) Conc Overlay Jan 21, 2000 Oct 20, 2017 

X GBSP 33 Pedestrian Truss Superstructure Jan 13, 1998 Dec 29, 2014 
GBSP 34 Concrete Wearing Surface June 23, 1994 Oct 4, 2016 
GBSP 35 Silicone Bridge Joint Sealer Aug 1, 1995 Oct 15, 2011 
GBSP 45 Bridge Deck Thin Polymer Overlay May 7, 1997 Feb 6, 2013 

X GBSP 51 Pipe Underdrain for Structures May 17, 2000 Jan 22, 2010 
GBSP 53 Structural Repair of Concrete Mar 15, 2006 Apr 1, 2016 
GBSP 55 Erection of Curved Steel Structures June 1, 2007 
GBSP 56 Setting Piles in Rock Nov 14, 1996 Apr 1, 2016 
GBSP 59 Diamond Grinding and Surface Testing Bridge Sections Dec 6, 2004 Mar 29, 2017 
GBSP 60 Containment and Disposal of Non-Lead Paint Cleaning 

Residues 
Nov 25, 2004 Apr 22, 2016 

GBSP 61 Slipform Parapet June 1, 2007 Apr 22, 2016 
GBSP 67 Structural Assessment Reports for Contractor’s Means and 

Methods 
Mar 6, 2009 Oct 5, 2015 

GBSP 71 Aggregate Column Ground Improvement Jan 15, 2009 Oct 15, 2011 
GBSP 72 Bridge Deck Fly Ash or GGBF Slag Concrete Overlay Jan 18, 2011 Oct 20, 2017 
GBSP 75 Bond Breaker for Prestressed Concrete Bulb-T Beams April 19, 2012 

X GBSP 77 Weep Hole Drains for Abutments, Wingwalls, Retaining Walls 
And Culverts 

April 19, 2012 Oct 22, 2013 

GBSP 78 Bridge Deck Construction Oct 22, 2013 Dec 21, 2016 
GBSP 79 Bridge Deck Grooving (Longitudinal) Dec 29, 2014 Mar 29, 2017 

X GBSP 81 Membrane Waterproofing for Buried Structures Oct 4, 2016 April 13, 2018 
GBSP 82 Metallizing of Structural Steel Oct 4, 2016 Oct 20, 2017 

X GBSP 83 Hot Dip Galvanizing for Structural Steel Oct 4, 2016 Oct 20, 2017 
GBSP 85 Micropiles Apr 19, 1996 Oct 5, 2015 

X GBSP 86 Drilled Shafts Oct 5, 2015 Oct 4, 2016 
GBSP 87 Lightweight Cellular Concrete Fill Nov 11, 2011 Apr 1, 2016 
GBSP 88 Corrugated Structural Plate Structures Apr 22, 2016 April 13, 2018 
GBSP 89 Preformed Pavement Joint Seal Oct 4, 2016 
GBSP 90 Three Sided Precast Concrete Structure (Special) Dec 21, 2016 April 13, 2018 
GBSP 91 Crosshole Sonic Logging Testing of Drilled Shafts Apr 20, 2016 
GBSP 92 Thermal Integrity Profile Testing of Drilled Shafts Apr 20, 2016 
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LIST ANY ADDITIONAL SPECIAL PROVISIONS BELOW 
   
 

 
 
 

 
The following Guide Bridge Special Provisions have been incorporated into the 2016 Standard 
Specifications: 
File  
Name 

Title Std Spec  
Location 

GBSP32 Temporary Sheet Piling 522 
GBSP38 Mechanically Stabilized Earth Retaining Walls  522 
GBSP42 Drilled Soldier Pile Retaining Wall 522 
GBSP43 Driven Soldier Pile Retaining Wall 522 
GBSP44 Temporary Soil Retention System  522 
GBSP46 Geotextile Retaining Walls 522 
GBSP57 Temporary Mechanically Stabilized Earth Retaining Walls 522 
GBSP62  Concrete Deck Beams 504 
GBSP64 Segmental Concrete Block Wall 522 
GBSP65 Precast Modular Retaining Wall 522 
GBSP73  Cofferdams 2017 Supp 
GBSP74 Permanent Steel Sheet Piling (LRFD) 522 
GBSP76 Granular Backfill for Structures  2017 Supp 
GBSP80 Fabric Reinforced Elastomeric 1028 
GBSP84 Precast, Prestressed Concrete Beams  2017 Supp 

 
 
The following Guide Bridge Special Provisions have been discontinued or have been superseded: 
File 
Name 

Title Disposition: 

GBSP70 Braced Excavation  Use TSRS per Sec 522 
GBSP95 Bridge Deck Concrete Sealer Use July 1, 2012 version for 

Repair projects only 
   
   
   

 

Pg 
# 

√ File Name Title Effective Revised 

  GBSP 93 Preformed Bridge Joint Seal Dec 21, 2016 April 13, 2018 
  GBSP 94  Warranty for Cleaning and Painting Steel Structures Mar 3, 2000 Nov 24, 2004 
  GBSP 95 Bituminous Coated Aggregate Slopewall  April 13, 2018  



PEDESTRIAN TRUSS SUPERSTRUCTURE 
Effective:  January 13, 1998 
Revised:   December 29, 2014 

Description:  This work shall consist of the design, fabrication, storage, delivery and erection of 
a welded steel, pedestrian truss superstructure.  Also included in this work shall be the 
furnishing and installation of a deck, all bearings, anchors and/or retainers, railings, fencing and 
miscellaneous items as indicated on the plans. 

Materials: 

Truss.  Structural steel shall conform to the requirements of Section 1006 of the Standard 
Specifications, ASTM A847 for cold formed welded square and rectangular tubing, AASHTO 
M270 Grade 50W (M270M 345W) for atmospheric corrosion resistant structural steel, as 
applicable, unless otherwise shown on the plans or approved by the Engineer.  All structural 
steel field connections shall be bolted with high strength bolts.  High strength bolts for unpainted 
weathering steel shall conform to ASTM A325 (A325M) (Type 3).  For painted structures, the 
high strength bolts shall be mechanically galvanized according to the requirements of Article 
1006.08(a) of the Standard Specifications. 

Deck.  The deck type shall be as specified on the plans.  The materials shall comply with the 
applicable portions of the materials section of the Standard Specifications. 

When specified for use, the concrete deck and stay-in-place forms shall be non composite. 
Metal Forms shall have a minimum thickness of 0.0359 in. (912 microns) or 20 Gage and shall 
be galvanized per ASTM A653 (A653M) with a G165 (Z350) min. coating designation. 

Railing.  The railing shall consist of a smooth rub rail, a toe plate and misc. elements, all located 
on the inside face of the truss. 

Bearings. The bearing shall be designed and furnished as detailed in the plans, in the absence 
of details, the bearings details shall be as specified by the bridge manufacturer. 

When specified for use, elastomeric bearings shall be according to Article 1083 of the Standard 
Specifications.  Teflon surfaces shall be per Article 1083.02(b) of the Standard Specification and 
shall be bonded to the bearing plate. 

Suppliers.  The Department maintains a pre-qualified list of proprietary structural systems 
allowed for pedestrian truss superstructures.  This list can be found on the Departments web 
site under Prequalified Structural Systems.  The Contractor’s options are limited to those 
systems pre-qualified by the Department.  These systems have been reviewed for structural 
feasibility and adequacy only.  Presence on this list shall in no case relieve the Contractor of the 
site specific design or QC/QA requirements stated herein. 

The manufacturer shall provide evidence of current certification by AISC according to Article 
106.08(b) of the Standard Specifications. 
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Design:  The superstructure shall conform to the clear span, clear width, and railing 
configuration shown on the contract plans.  The design shall be according to the LRFD Guide 
Specifications for the Design of Pedestrian Bridges.  The design loads shall be as specified by 
the Guide Specification except as follows: 

Design Wind Loads (Pz) for Pedestrian Trusses in Illinois 
Application psf (kPa) Applied to: 
Circular Members 35 (1.68) Projected vertical area of member 
Flat Members 55 (2.63) Projected vertical area of member 
Signs 35 (1.68) Projected vertical area of sign 
Chain Link Fencing 10 (0.48) Full projected area of fencing as if solid 

The railings shall be designed per the appropriate Bridge Design Specifications for bicycle 
railings as shown on the plans.  Smooth rub rails shall be attached to the bicycle railing and 
located at a bicycle handlebar height of 3.5 ft. (1.1 m) above the top of the deck. 

Prior to beginning construction or fabrication, the Contractor shall submit design calculations 
and six sets of shop drawings for each pedestrian bridge to the Engineer for review and 
approval.  In addition, for bridges with any span over 150 ft. (46 m), or over a State or Federal 
Route, or within the States Right-of-Way, a copy of the shop drawings will be reviewed and 
approved for structural adequacy, by the Bureau of Bridges and Structures prior to final 
approval of shop drawings.  The shop drawings shall include all support reactions for each load 
type.  The following certification shall be placed on the first sheet of the bridge shop plans 
adjacent to the seal and signature of the Structural Engineer: 

“I certify that to the best of my knowledge, information and belief, this bridge design is 
structurally adequate for the design loading shown on the plans and complies with the 
requirements of the Contract and the current ‘Guide Specifications for Design of Pedestrian 
Bridges’.” 

The substructure is designed per the appropriate Bridge Design Specifications and based on 
the assumed truss loads, as shown on the plans.  If the manufacturer’s design exceeds those 
loads and/or the substructure needs to be adjusted to accommodate the truss superstructure 
chosen, then the Contractor shall submit the redesign to the Engineer for approval prior to 
ordering any material or starting construction.  All design calculations, shop drawings and 
redesigned substructure drawings shall be sealed by a Structural Engineer licensed in the State 
of Illinois. 

Construction:  Truss erection procedures shall be according to the manufacturer’s instructions. 
The deck shall be placed according to the applicable Sections of the Standard Specifications. 

When weathering steel is used, all structural steel shall be prepared according to Article 506.07. 

When painting is specified, all structural steel shall be cleaned and painted according to Section 
506. The paint system and color of the finish coat shall be as specified in the plans.
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Method of Measurement:  The pedestrian truss superstructure will be measured in square feet 
(square meters) of completed and accepted structure measured horizontally from back to back 
of abutments and within the clear path width as defined on the plans. 

Basis of Payment:  The pedestrian superstructure will be paid for at the contract unit price per 
square foot (square meter) for “PEDESTRIAN TRUSS SUPERSTRUCTURE.” 
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PIPE UNDERDRAINS FOR STRUCTURES 
Effective: May 17, 2000 
Revised: January 22, 2010 

Description.  This work shall consist of furnishing and installing a pipe underdrain system as 
shown on the plans, as specified herein, and as directed by the Engineer. 

Materials.  Materials shall meet the requirements as set forth below: 

The perforated pipe underdrain shall be according to Article 601.02 of the Standard 
Specifications.  Outlet pipes or pipes connecting to a separate storm sewer system shall not be 
perforated. 

The drainage aggregate shall be a combination of one or more of the following gradations, FA1, 
FA2, CA5, CA7, CA8, CA11, or CA13 thru 16, according to Sections 1003 and 1004 of the 
Standard Specifications. 

The fabric surrounding the drainage aggregate shall be Geotechnical Fabric for French Drains 
according to Article 1080.05 of the Standard Specifications. 

Construction Requirements.  All work shall be according to the applicable requirements of 
Section 601 of the Standard Specifications except as modified below. 

The pipe underdrains shall consist of a perforated pipe drain situated at the bottom of an area of 
drainage aggregate wrapped completely in geotechnical fabric and shall be installed to the lines 
and gradients as shown on the plans. 

Method of Measurement. Pipe Underdrains for Structures shall be measured for payment in feet 
(meters), in place.  Measurement shall be along the centerline of the pipe underdrains.  All 
connectors, outlet pipes, elbows, and all other miscellaneous items shall be included in the 
measurement.  Concrete headwalls shall be included in the cost of Pipe Underdrains for 
Structures, but shall not be included in the measurement for payment. 

Basis of Payment.  This work will be paid for at the contract unit price per foot (meter) for PIPE 
UNDERDRAINS FOR STRUCTURES of the diameter specified.  Furnishing and installation of 
the drainage aggregate, geotechnical fabric, forming holes in structural elements and any 
excavation required, will not be paid for separately, but shall be included in the cost of the pipe 
underdrains for structures. 
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WEEP HOLE DRAINS FOR ABUTMENTS, WINGWALLS, RETAINING WALLS AND 
CULVERTS 
Effective: April 19, 2012 
Revised: October 22, 2013 

Delete the last paragraphs of Articles 205.05 and 502.10 and replace with the following. 

“If a geocomposite wall drain according to Section 591 is not specified, a prefabricated 
geocomposite strip drain according to Section 1040.07 shall be placed at the back of each drain 
hole.  The strip drain shall be 24 inches (600 mm) wide and 48 inches (1.220 m) tall.  The strip 
drain shall be centered over the drain hole with the bottom located 12 inches (300 mm) below 
the bottom of the drain hole.  All form boards or other obstructions shall be removed from the 
drain holes before placing any geocomposite strip drain.” 

Revise the last sentence of the first paragraph of Article 503.11 to read as follows. 

“Drain holes shall be covered to prevent the leakage of backfill material according to Article 
502.10.” 

Revise the title of Article 1040.07 to Geocomposite Wall Drains and Strip Drains. 
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MEMBRANE WATERPROOFING SYSTEM FOR BURIED STRUCTURES 
Effective: October 4, 2016  
Revised:  April 13, 2018 

Description. This work shall consist of furnishing and placing a membrane waterproofing system 
on the top slab and sidewalls, or portions thereof, for buried structures as detailed on the contract 
plans.  

All membrane waterproofing systems shall be supplied by qualified producers.  The Department 
will maintain a list of qualified producers. 

Materials.  The materials used in the waterproofing system shall consist of the following. 

(a) Cold-applied, self-adhering rubberized asphalt/polyethylene membrane sheet with the
following properties:

Physical Properties 
Thickness ASTM D 1777 or D 3767 60 mils (1.500 mm) min. 
Width 36 inches (914 mm) min. 

Tensile Strength, Membrane ASTM D 412 (Die C) 325 lb./in2 (2240 kPa) 
min. 

Tensile Strength, Film ASTM D 882 5000 lb./in2 (34.5 MPa) 
min. 

Elongation (Ultimate Failure of Rubberized Asphalt) 
ASTM D 412 300% min. 

Pliability [180° bend over 1” inch (25 mm) mandrel @ -20 °F 
(-29 °C)] ASTM D 146 (Modified) or D1970 No Effect 

Puncture Resistance-Membrane ASTM E 154 40 lb. (178 N) min. 
Permeability (Perms) ASTM E 96, Method B 0.1 max. 
Water Absorption (% by Weight) ASTM D 570 0.2 max. 
Peel Strength ASTM D 903 9 lb./in (1576 N/m) min. 

(b) Protective geocomposite drainage sheet composed of a woven monofilament or nonwoven
geotextile fabric bonded to a dimpled/ridged drainage core with a smooth backing film
providing cushioning for the membrane sheet.  The protective drainage sheet shall be
suitable for horizontal applications with heavy loads and vehicular traffic with the following
properties:
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Physical Properties 
Core 
Compressive Strength ASTM D 1621 18,000 (862 kPa) psf Min. 

Flow Rate ASTM D 4716 17 gal/min./ft. (211 
L/min./m2) min. 

Geotextile Fabric 

Woven Monofilament Fabric 

Water Flow Rate ASTM D 4491 145 gal/min./ft2 (5907 
L/Min./m min. 

Grab tensile Strength ASTM D 4632 (MARV - Weakest 
Principal Direction) 200 lb. (890 N) min. 

CBR Puncture Strength ASTM D 6241 (MARV) 675 lb. (3004 N) min 

Apparent Opening Size Sieve No. 40 (0.430 mm) 
or Smaller Opening 

Nonwoven fabric 

Water Flow Rate ASTM D 4491 90 gal/min./ft2 (3668 
L/Min./m min 

Grab tensile Strength ASTM D 4632 (MARV – Weakest 
Principal Direction) 205 lb. (912 N) min. 

CBR Puncture Strength ASTM D 6241 (MARV) 500 lb. (2224 N) min 

Apparent Opening Size Sieve No. 80 (0.180 mm) 
or Smaller Opening 

(c) Ancillary Materials: Adhesives, Conditioners, Primers, Mastic, Two-Part Liquid Membranes,
and Sealing Tapes as required by the manufacturer for use with the respective membrane
waterproofing system.

Construction. The areas requiring waterproofing shall be prepared and the waterproofing shall 
be installed in accordance with the manufacturer’s instructions.  The Contractor shall not install 
any part of a membrane waterproofing system in wet conditions, or if the ambient or concrete 
surface temperature is below 40° (4° C), unless allowed by the Engineer. 

Surfaces to be waterproofed shall be smooth and free from projections which might damage the 
membrane sheet. Projections or depressions on the surface that may cause damage to the 
membrane shall be removed or filled as directed by the Engineer. The surface shall be power 
washed and cleaned of dust, dirt, grease, and loose particles, and shall be dry before the 
waterproofing is applied. 

121g



The Contractor shall uniformly apply primer to the entire area to be waterproofed, at the rate 
stated in the manufacturer’s instructions, by brush, or roller. The Contractor shall brush out 
primer that tends to puddle in low spots to allow complete drying. The primer shall be cured 
according to the manufacturer’s instructions.  Primed areas shall not stand uncovered overnight.  
If membrane sheets are not placed over primer within the time recommended by the 
manufacturer, the Contractor shall recoat the surfaces at no additional cost to the Department. 

The installation of the membrane sheet to primed surfaces shall be such that all joints are shingled 
to shed water by commencing from the lowest elevation of the buried structure’s top slab and 
progress towards the highest elevation.  The membrane sheets shall be overlapped as required 
by the manufacturer. The Contractor shall seal with mastic any laps that were not thoroughly 
sealed.  The membrane shall be smooth and free of wrinkles and there shall be no depressions 
in horizontal surfaces of the finished waterproofing.  After placement, exposed edges of 
membrane sheets shall be sealed with a troweled bead of a manufacturer's recommended mastic, 
or two-part liquid membrane, or with sealing tape. 

The Contractor shall install protective geocomposite drainage sheet after application of the 
membrane sheet per the manufacturer’s instructions. 

Sealing bands at joints between precast segments shall be installed prior to the waterproofing 
system being applied.  Where the waterproofing system and sealing band overlap, the installation 
shall be planned such that water will not be trapped or directed underneath the membrane or 
sealing band.  

Care shall be taken to protect and to prevent damage to the waterproofing system prior to and 
during backfilling operations.  The waterproofing system shall be removed as required for the 
installation of slab mounted guardrails and other appurtenances.  After the installation is complete, 
the system shall be repaired and sealed against water intrusion according to the manufacturer’s 
instructions and to the satisfaction of the Engineer. 

Replace the last paragraph of Article 540.06 Precast Concrete Box Culverts and replace with: 

Handling holes shall be filled with a polyethylene plug.  The plug shall not project beyond the 
inside surface after installation nor project above the outside surface to the extent that may 
cause damage to the membrane.  When metal lifting inserts are used, their sockets shall be 
filled with mastic or mortar compatible with the membrane. 

Method of Measurement. The waterproofing system will be measured in place, in square yards 
(square meters) of the concrete surface to be waterproofed.  

Basis of Payment.  This will work will be paid for at the contract unit price, per square yard (square 
meter) for MEMBRANE WATERPROOFING SYSTEM FOR BURIED STRUCTURES. 
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HOT DIP GALVANIZING FOR STRUCTURAL STEEL 
Effective:  June 22, 1999 
Revised:   October 20, 2017 

Description.  This work shall consist of surface preparation and hot dip galvanizing all structural 
steel specified on the plans and painting of galvanized structural steel when specified on the 
plans. 

Materials.  Fasteners shall be ASTM F 3125, Grade 325, Type 1, High Strength bolts with 
matching nuts and washers. 

Fabrication Requirements.  Hot-dip galvanizing shall be indicated on the shop drawings.  The 
fabricator shall coordinate with the galvanizer to incorporate additional steel details required to 
facilitate galvanizing of the steel.  These additional details shall be indicated on the shop 
drawings. 

To insure identification after galvanizing, piece marks shall be supplemented with metal tags for 
all items where fit-up requires matching specific pieces. 

After fabrication (cutting, welding, drilling, etc.) is complete, all holes shall be deburred and all 
fins, scabs or other surface/edge anomalies shall be ground or repaired per ASTM A6.  The 
items shall then be cleaned per Steel Structures Painting Council's Surface Preparation 
Specification SSPC-SP1 (Solvent Cleaning) and SSPC-SP6 (Commercial Blast Cleaning).  All 
surfaces shall be inspected to verify no fins, scabs or other similar defects are present. 

The Contractor shall consult with the galvanizer to insure proper removal of grease, paint and 
other deleterious materials prior to galvanizing. 

Surface Preparation and Hot Dip Galvanizing 

General.  Surfaces of the structural steel specified on the plans shall be prepared and hot dip 
galvanized as described herein.  

Cleaning Structural Steel.  If rust, mill scale, dirt, oil, grease or other foreign substances have 
accumulated prior to galvanizing, steel surfaces shall be cleaned by a combination of caustic 
cleaning and cleaning according to SSPC-SP8 (Pickling). 

Special attention shall be given to the cleaning of corners and reentrant angles. 

Surface Preparation.  A flux shall be applied to all steel surfaces to be galvanized.  Any surfaces 
which will receive field-installed stud shear connectors shall not be galvanized within 2 in. (50 
mm) of the stud location.  Either the entire area receiving studs or just individual stud locations
may be left ungalvanized.  The following steel surfaces of bearings shall not be galvanized:
stainless steel surfaces, surfaces which will be machined (except for fixed bearing sole plates),
and surfaces which will have TFE, elastomer, or stainless steel parts bonded to them.
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The cleaned surfaces shall be galvanized within 24 hours after cleaning, unless otherwise 
authorized by the Engineer.  

Application of Hot Dip Galvanized Coating.  Steel members, fabrications and assemblies shall 
be galvanized by the hot dip process in the shop according to AASHTO M 111. 

Bolts, nuts, and washers shall be galvanized according to ASTM F 2329. 

All steel shall be safeguarded against embrittlement according to ASTM A 143.  Water 
quenching or chromate conversion coating shall not be used on any steel work that is to be 
painted.  All galvanized steel work shall be handled in such a manner as to avoid any 
mechanical damage and to minimize distortion. 

Beams and girders shall be handled, stored and transported with their webs vertical and with 
proper cushioning to prevent damage to the member and coating.  Members shall be supported 
and externally stiffened during galvanizing to prevent permanent distortion. 

Hot Dip Galvanized Coating Requirements.  Coating weight, surface finish, appearance and 
adhesion shall conform to requirements of ASTM A 385, ASTM F2329, AASHTO M 111 or 
AASHTO M 232, as appropriate. 

Any high spots of zinc coating, such as metal drip lines and rough edges, left by the galvanizing 
operation in areas that are to be field connected or in areas that are to be painted shall be 
removed by cleaning per SSPC-SP2 (Hand Tool Cleaning) or SSPC-SP3 (Power Tool 
Cleaning).  The zinc shall be removed until it is level with the surrounding area, leaving at least 
the minimum required zinc thickness.   

Shop assemblies producing field splices shall provide 1/8 in. (3 mm) minimum gaps between 
ends of members to be galvanized.  At field splices of beams or girders, galvanizing exceeding 
0.08 in. (2 mm) on the cross-sectional (end) face shall be partially removed until it is 0.04 in. to 
0.08 in. (1 to 2 mm) thick. 

Testing of Hot Dip Galvanized Coating.  Inspection and testing of hot dip galvanized coatings 
shall follow the guidelines provided in the American Galvanizers Association publication 
“Inspection of Products Hot Dip Galvanized After Fabrication”.  Sampling, inspection, rejection 
and retesting for conformance with requirements shall be according to AASHTO M 111 or 
AASHTO M 232, as applicable.  Coating thickness shall be measured according to AASHTO M 
111, for magnetic thickness gage measurement or AASHTO M 232, as applicable. 

All steel shall be visually inspected for finish and appearance. 

Bolts, nuts, washers, and steel components shall be packaged according to ASTM F 2329. 
Identity of bolts, nuts and washers shall be maintained for lot-testing after galvanizing according 
to Article 505.04(f)(2) for high strength steel bolts.  
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A notarized certificate of compliance with the requirements listed herein shall be furnished.  The 
certificate shall include a detailed description of the material processed and a statement that the 
processes used met or exceeded the requirements for successful galvanizing of the surface, 
where applicable.  The certificate shall be signed by the galvanizer. 

Repair of Hot Dip Galvanized Coating.  Surfaces with inadequate zinc thickness shall be 
repaired in the shop according to ASTM A 780 and AASHTO M 111. 

Surfaces of galvanized steel that are damaged after the galvanizing operation shall be repaired 
according to ASTM A 780 whenever damage exceeds 3/16 in. (5 mm) in width and/or 4 in. (100 
mm) in length.  Damage that occurs in the shop shall be repaired in the shop.  Damage that
occurs during transport or in the field shall be repaired in the field.

Connection Treatment.  After galvanizing and prior to shipping, contact surfaces for any bolted 
connections shall be roughened by hand wire brushing or according to SSPC-SP7 (Brush-Off 
Blast Cleaning).  Power wire brushing is not allowed. 

All bolt holes shall be reamed or drilled to their specified diameters after galvanizing.  All bolts 
shall be installed after galvanizing. 

Surface Preparation and Painting 

Surface Preparation.  When galvanized steel surfaces are specified to be painted they shall be 
clean and free of oil, grease, and other foreign substances.  Surface preparation necessary to 
provide adequate adhesion of the coating shall be performed according to ASTM D6386. 
Surface preparation shall include, but not be limited to the following: 

• All galvanized steel surfaces that are to be painted shall be cleaned according to SSPC-SP1
(Solvent Cleaning).  After cleaning, all chemicals shall be thoroughly rinsed from the surface
with a suitable solvent.  The steel shall be allowed to completely dry prior to coating
application.

• All galvanized steel surfaces that are to be painted shall be checked for the presence of
chromate conversion coating according to ASTM D 6386 Appendix X1.  Surfaces where
chromate conversion coating is found shall be cleaned according to the same appendix and
blown down with clean, compressed air according to ASTM D 6386 Section 6.1.

• All galvanized steel surfaces that are to be painted shall be checked for the presence of wet
storage stain.  Surfaces where wet storage stain is found shall be cleaned, rinsed and
completely dried according to ASTM D 6386 Section 6.2.

• Following galvanizing, thickness readings shall verify the acceptable thickness of the
galvanizing according to AASHTO M111/ASTM A123.
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Paint Requirements.  The paint materials (epoxy intermediate coat and aliphatic urethane finish 
coat) shall meet the requirements of the Articles 1008.05(d) and (e) of the Standard 
Specification. 

All paint materials for the shop and field shall be supplied by the same manufacturer, and 
samples of components submitted for approval by the Department, before use. 

Paint storage, mixing, and application shall be according to Section 506 of the Standard 
Specifications and the paint manufacturer’s written instructions and product data sheets.  In the 
event of a conflict the Contractor shall advise the Engineer and comply with the Engineer’s 
written resolution.  Until a resolution is provided, the most restrictive conditions shall apply. 

Shop Application of the Paint System.  The areas to be painted shall receive one full coat of an 
epoxy intermediate coat and one full coat of an aliphatic urethane finish coat.  The film thickness 
of each coat shall be according to Article 506.09(f)(2). 

Construction Requirements.  The contact surfaces of splice flange connections (mating flange 
faces and areas under splice bolt heads and nuts) shall be free of paint prior to assembly.  If 
white rust is visible on the mating flange surfaces, the steel shall be prepared by hand wire 
brushing or brush-off blasting according to SSPC-SP7.  Power wire brushing is not allowed. 

After field erection, the following areas shall be prepared by cleaning according to SSPC-SP1 
(Solvent Cleaning), tie- or wash-coated if applicable, and then painted or touched up with the 
paint specified for shop application (the intermediate coat and/or the finish coat): 

• exposed unpainted areas at bolted connections

• areas where the shop paint has been damaged

• any other unpainted, exposed areas as directed by the Engineer.

Special Instructions.  Painting Date/System Code.  At the completion of the work, the Contractor 
shall stencil in contrasting color paint the date of painting the bridge and the paint type code 
from the Structure Information and Procedure Manual for the system used according to Article 
506.10(i).  The code designation for galvanizing is “V”.  If painting of the structural steel is not 
specified then the word “PAINTED” may be omitted, the month and year shall then correspond 
to the date the stencil is applied. 

Basis of Payment.  The cost of all surface preparation, galvanizing, painting and all other work 
described herein shall be considered as included in the unit price bid for the applicable pay 
items to be galvanized and painted, according to the Standard Specifications. 
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DRILLED SHAFTS 
Effective: October 5, 2015 
Revised: October 4, 2016 

Revise Section 516 of the Standard Specifications to read: 

“SECTION 516.  DRILLED SHAFTS 

516.01 Description.  This work shall consist of constructing drilled shaft foundations. 

516.02 Materials.  Materials shall be according to the following. 

Item Article/Section 
(a) Portland Cement Concrete (Note 1) .............................................................. 1020 
(b) Reinforcement Bars .................................................................................. 1006.10 
(c) Grout (Note 2) .......................................................................................... 1024.01 
(d) Permanent Steel Casing  ...................................................................... 1006.05(d) 
(e) Slurry (Note 3)

Note 1.  When the soil contains sulfate contaminates, ASTM C 1580 testing will be
performed to assess the severity of sulfate exposure to the concrete.  If the sulfate
contaminate is >0.10 to < 0.20 percent by mass, a Type II (MH) cement shall be used.  If
the sulfate contaminate is >0.20 to < 2.0 percent by mass, a Type V cement shall be
used. If the sulfate contaminate is ≥ 2.0 percent by mass, refer to ACI 201.2R for
guidance.

Note 2.  The sand-cement grout mix shall be according to Section 1020 and shall be two
to five parts sand and one part Type I or II cement.  The maximum water cement ratio
shall be sufficient to provide a flowable mixture with a typical slump of 10 in. (250 mm).

Note 3.  Slurry shall be bentonite, emulsified polymer, or dry polymer, and shall be
approved by the Engineer.

516.03 Equipment.  Equipment shall be according to the following. 

Item Article/Section 
(a) Concrete Equipment 1020.03 
(b) Drilling Equipment (Note 1)
(c) Hand Vibrator 1103.17(a) 
(d) Underwater Concrete Placement Equipment 1103.18 
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Note 1.  The drilling equipment shall have adequate capacity, including power, torque 
and down thrust, to create a shaft excavation of the maximum diameter specified to a 
depth of 20 percent beyond the depths shown on the plans. 

516.04 Submittals.  The following information shall be submitted on form BBS 133. 

(a) Qualifications.  At the time of the preconstruction conference, the Contractor shall
provide the following documentation.

(1) References.  A list containing at least three projects completed within the three years
prior to this project’s bid date which the Contractor performing this work has installed
drilled shafts of similar diameter, length, and site conditions to those shown in the
plans.  The list of projects shall contain names and phone numbers of owner's
representatives who can verify the Contractor’s participation on those projects.

(2) Experience.  Name and experience record of the drilled shaft supervisor, responsible
for all facets of the shaft installation, and the drill operator(s) who will be assigned to
this project.  The supervisor and operator(s) shall each have a minimum of three
years experience in the construction of drilled shafts.

(b) Installation Procedure.  A detailed installation procedure shall be submitted to the
Engineer for acceptance at least 28 days prior to drilled shaft construction and shall
address each of the following items unless otherwise directed by the Engineer in writing.

(1) Equipment List.  List of proposed equipment to be used including cranes, drill rigs,
augers, belling tools, casing, vibratory hammers, core barrels, bailing buckets, final
cleaning equipment, slurry equipment, tremies, or concrete pumps, etc.

(2) General Sequence.  Details of the overall construction operation sequence,
equipment access, and the sequence of individual shaft construction within each
substructure bent or footing group.  The submittal shall address the Contractor’s
proposed time delay and/or the minimum concrete strength necessary before
initiating a shaft excavation adjacent to a recently installed drilled shaft.

(3) Shaft Excavation.  A site specific step by step description of how the Contractor
anticipates the shaft excavation to be advanced based on their evaluation of the
subsurface data and conditions expected to be encountered.  This sequence shall
note the method of casing advancement, anticipated casing lengths, tip elevations
and diameters, the excavation tools used and drilled diameters created.  The
Contractor shall indicate whether wet or dry drilling conditions are expected and if
groundwater will be sealed from the excavation.
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(4) Slurry.  When the use of slurry is proposed, details on the types of additives to be
used and their manufacturers shall be provided.  In addition, details covering the
measurement and control of the hardness of the mixing water, agitation, circulation,
de-sanding, sampling, testing, and chemical properties of the slurry shall be
submitted.

(5) Shaft Cleaning.  Method(s) and sequence proposed for the shaft cleaning operation.

(6) Reinforcement Cage and Permanent Casing.  Details of reinforcement placement
including rolling spacers to be used and method to maintain proper elevation and
location of the reinforcement cage within the shaft excavation during concrete
placement.  The method(s) of adjusting the reinforcement cage length and
permanent casing if rock is encountered at an elevation other than as shown on the
plans.  As an option, the Contractor may perform soil borings and rock cores at the
drilled shaft locations to determine the required reinforcement cage and permanent
casing lengths.

(7) Concrete Placement.  Details of concrete placement including proposed operational
procedures for free fall, tremie or pumping methods.  The sequence and method of
casing removal shall also be stated along with the top of pour elevation, and method
of forming through water above streambed.

(8) Mix Design.  The proposed concrete mix design(s).

(9) Disposal Plan.  Containment and disposal plan for slurry and displaced water.
Containment and disposal plan for contaminated concrete pushed out of the top of
the shaft by uncontaminated concrete during concrete placement.

(10) Access and Site Protection Plan.  Details of access to the drilled shafts and
safety measures proposed.  This shall include a list of casing, scaffolding, work
platforms, temporary walkways, railings, and other items needed to provide safe
access to the drilled shafts.  Provisions to protect open excavations during non-
working hours shall be included.

The Engineer will evaluate the drilled shaft installation procedure and notify the 
Contractor of acceptance, need for additional information, or concerns with the 
installation’s effect on the existing or proposed structure(s). 
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CONSTRUCTION REQUIREMENTS 

516.05 General.  Excavation for drilled shaft(s) shall not proceed until written 
authorization is received from the Engineer.  The Contractor shall be responsible for verification 
of the dimensions and alignment of each shaft excavation as directed by the Engineer. 

Unless otherwise approved in the Contractor’s installation procedure, no shaft excavation, 
casing installation, or casing removal with a vibratory hammer shall be made within four shaft 
diameters center to center of a shaft with concrete that has a compressive strength less than 
1500 psi (10,300 kPa).  The site-specific soil strengths and installation methods selected will 
determine the actual required minimum spacing, if any, to address vibration and blow out 
concerns.  

Lost tools shall not remain in the shaft excavation without the approval of the Engineer. 

Blasting shall not be used as a method of shaft excavation.   

516.06 Shaft Excavation Protection Methods.  The construction of drilled shafts may 
involve the use of one or more of the following methods to support the excavation during the 
various phases of shaft excavation, cleaning, and concrete placement dependent on the site 
conditions encountered.  Surface water shall not flow uncontrolled into the shaft excavation, 
however water may be placed into the shaft excavation in order to meet head pressure 
requirements according to Articles 516.06(c) and 516.13. 

The following are general descriptions indicating the conditions when these methods may be 
used.   

(a) Dry Method.  The dry construction method shall only be used at sites where the
groundwater and soil conditions are suitable to permit the drilling and dewatering of the
excavation without causing subsidence of adjacent ground, boiling of the base soils,
squeezing, or caving of the shaft side walls.  The dry method shall consist of drilling the
shaft excavation, removing accumulated water, cleaning the shaft base, and placing the
reinforcement cage and concrete in a predominately dry excavation.

(b) Slurry Method.  The slurry construction method may be used at sites where dewatering
the excavation would cause collapse of the shaft sidewalls or when the volume and head
of water flowing into the shaft is likely to contaminate the concrete during placement
resulting in a shaft defect.  This method uses slurry, or in rare cases water, to maintain
stability of the shaft sidewall while advancing the shaft excavation.  After the shaft
excavation is completed, the slurry level in the shaft shall be kept at an elevation to
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maintain stability of the shaft sidewall, maintain stability of the shaft base, and prevent 
additional groundwater from entering the shaft.  The shaft base shall be cleaned, the 
reinforcement cage shall be set, and the concrete shall be discharged at the bottom of 
the shaft excavation, displacing the slurry upwards. 

(c) Temporary Casing Method.  Temporary casing shall be used when either the dry or
slurry methods provide inadequate support to prevent sidewall caving or excessive
deformation of the shaft excavation.  Temporary casing may be used with slurry or be
used to reduce the flow of water into the excavation to allow dewatering and concrete
placement in a dry shaft excavation. Temporary casing shall not be allowed to remain
permanently without the approval of the Engineer.

During removal of the temporary casing, the level of concrete in the casing shall be 
maintained at a level such that the head pressure inside the casing is a minimum of 1.25 
times the head pressure outside the casing, but in no case is less than 5 ft (1.5 m) above 
the bottom of the casing.  Casing removal shall be at a slow, uniform rate with the pull in 
line with the shaft axis.  Excessive rotation of the casing shall be avoided to limit 
deformation of the reinforcement cage.  In addition, the slump requirements during 
casing removal shall be according to Article 516.12. 

When called for on the plans, the Contractor shall install a permanent casing as specified. 
Permanent casing may be used as a shaft excavation support method or may be installed after 
shaft excavation is completed using one of the above methods.  After construction, if voids are 
present between the permanent casing and the drilled excavation, the voids shall be filled with 
grout.  Permanent casing shall not remain in place beyond the limits shown on the plans without 
the specific approval of the Engineer.   

When the shaft extends above the streambed through a body of water and permanent 
casing is not shown, the portion above the streambed shall be formed with removable casings, 
column forms, or other forming systems as approved by the Engineer.  The forming system 
shall not scar or spall the finished concrete or leave in place any forms or casing within the 
removable form limits as shown on the plans unless approved as part of the installation 
procedure.  The forming system shall not be removed until the concrete has attained a minimum 
compressive strength of 2500 psi (17,200 kPa) and cured for a minimum of 72 hours.  For 
shafts extending through water, the concrete shall be protected from water action after 
placement for a minimum of seven days. 

516.07 Slurry.  When slurry is used, the Contractor shall provide a technical 
representative of the slurry additive manufacturer at the site prior to introduction of the slurry 
into the first shaft where slurry will be used, and during drilling and completion of a minimum of 
one shaft to adjust the slurry mix to the specific site conditions.  During construction, the level of 
the slurry shall be maintained a minimum of 5 feet (1.5 m) above the height required to prevent 
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caving of the shaft excavation.  In the event of a sudden or significant loss of slurry in the shaft 
excavation, the construction of that foundation shall be stopped and the shaft excavation 
backfilled or supported by temporary casing, until a method to stop slurry loss, or an alternate 
construction procedure, has been approved by the Engineer. 

(a) General Properties.  The material used to make the slurry shall not be detrimental to the
concrete or surrounding ground.  Mineral slurries shall have both a mineral grain size
that remains in suspension and sufficient viscosity and gel characteristics to transport
excavated material to a suitable screening system.  Polymer slurries shall have sufficient
viscosity and gel characteristics to transport excavated material to suitable screening
systems or settling tanks.  The percentage and specific gravity of the material used to
make the slurry shall be sufficient to maintain the stability of the excavation and to allow
proper concrete placement.

If approved by the Engineer, the Contractor may use water and excavated soils as 
drilling slurry. In this case, the range of acceptable values for density, viscosity and pH, 
as shown in the following table for bentonite slurry shall be met. 

When water is used as the slurry to construct rock sockets in limestone, dolomite, 
sandstone or other formations that are not erodible, the requirements for slurry testing 
shall not apply if the entire fluid column is replaced with fresh water after drilling.  To do 
so, fresh water shall be introduced at the top of the shaft excavation and existing water 
used during drilling shall be pumped out of the shaft excavation from the bottom of the 
shaft excavation until the entire volume of fluid has been replaced. 

(b) Preparation.  Prior to introduction into the shaft excavation, the manufactured slurry
admixture shall be pre-mixed thoroughly with clean, fresh water and for adequate time in
accordance with the slurry admixture manufacturer’s recommendations.  Slurry tanks of
adequate capacity shall be used for slurry mixing, circulation, storage and treatment.  No
excavated slurry pits will be allowed in lieu of slurry tanks without approval from the
Engineer.  Adequate desanding equipment shall be provided to control slurry properties
during the drilled shaft excavation in accordance with the values provided in Table 1.

(c) Quality Control.  Quality control tests shall be performed on the slurry to determine
density, viscosity, sand content and pH of freshly mixed slurry, recycled slurry and slurry
in the shaft excavation.  Tests of slurry samples from within two feet of the bottom and at
mid-height of the shaft excavation shall be conducted in each shaft excavation during
the excavation process to measure the consistency of the slurry.  A minimum of four sets
of tests shall be conducted during the first eight hours of slurry use on the project.  When
a series of four test results do not change more than 1% from the initial test, the testing
frequency may be decreased to one set every four hours of slurry use.  Reports of all
tests, signed by an authorized representative of the Contractor, shall be furnished to the
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Engineer upon completion of each drilled shaft.  The physical properties of the slurry 
shall be as shown in Table 1. 

The slurry shall be sampled and tested less than 1 hour before concrete placement.  Any 
heavily contaminated slurry that has accumulated at the bottom of the shaft shall be 
removed.  The contractor shall perform final shaft bottom cleaning after suspended 
solids have settled from the slurry.  Concrete shall not be placed if the slurry does not 
have the required physical properties. 

Table 1 – SLURRY PROPERTIES 
Bentonite Emulsifie

d 
Polymer 

Dry 
Polymer 

Test Method 

Density, lb/cu ft 
(kg/cu m) (at 
introduction) 

65.2 ± 1.61 

(1043.5 ± 
25.6) 

63 
(1009.0) 
max. 

63 
(1009.0) 
max. 

ASTM D 
4380 

Density, lb/cu ft 
(kg/cu m) (prior 
to concrete 
placement) 

67.0 ± 3.51 

(1073.0 ± 
56.0) 

63 
(1009.0) 
max. 

63 
(1009.0) 
max. 

ASTM D 
4380 

Viscosity2, 
sec/qt (sec/L) 

46 ± 14 
(48 ± 14) 

38 ± 5 
(40 ± 5) 

65 ± 15 
(69 ± 16) 

ASTM D 
6910 

pH 9.0 ± 1.0 9.5 ± 1.5 9.0 ± 2.0 ASTM D 
4972 

Sand Content, 
percent by 
volume (at 
introduction) 

4 max. 1 max. 1 max. ASTM D 
4381 

Sand Content, 
percent by 
volume (prior 
to concrete 
placement) 

10 max. 1 max. 1 max. ASTM D 
4381 

Contact Time3, 
hours 

4 max. 72 max. 72 max 

Note 1.  When the slurry consists of only water and excavated soils, the density 
shall not exceed 70 lb/cu ft (1121 kg/cu m). 
Note 2.  Higher viscosities may be required in loose or gravelly sand deposits. 
Note 3.  Contact time is the time without agitation and sidewall cleaning. 
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516.08 Obstructions.  An obstruction is an unknown isolated object that causes the 
shaft excavation method to experience a significant decrease in the actual production rate and 
requires the Contractor to core, break up, push aside, or use other means to mitigate the 
obstruction.  Subsurface conditions such as boulders, cobbles, or logs and buried infrastructure 
such as footings, piling, or abandoned utilities, when shown on the plans, shall not constitute an 
obstruction.  When an obstruction is encountered, the Contractor shall notify the Engineer 
immediately and upon concurrence of the Engineer, the Contractor shall mitigate the obstruction 
with an approved method. 

516.09 Top of Rock.  The top of rock will be considered as the point where rock, defined 
as bedded deposits and conglomerate deposits exhibiting the physical characteristics and 
difficulty of rock removal as determined by the Engineer, is encountered which cannot be drilled 
with augers and/or underreaming tools configured to be effective in the soils indicated in the 
contract documents. 

516.10 Design Modifications.  If the top of rock elevation differs from that shown on the 
plans by more than 10 percent of the length of the drilled shaft above the rock, the Engineer 
shall be contacted to determine if any drilled shaft design changes may be required.  In addition, 
if the type of soil or rock encountered is not similar to that shown in the subsurface exploration 
data, the Contractor may be required to extend the drilled shaft length(s) beyond those specified 
in the plans.  In either case, the Engineer will determine if revisions are necessary and the 
extent of the modifications required. 

516.11 Excavation Cleaning and Inspection.  Materials removed or generated from 
the shaft excavations shall be disposed of according to Article 202.03. 

After excavation, each shaft shall be cleaned.  For a drilled shaft terminating in soil, the 
depth of sediment or debris shall be a maximum of 1 1/2 in. (38 mm).  For a drilled shaft 
terminating in rock, the depth of sediment or debris shall be a maximum of 1/2 in. (13 mm). 

A shaft excavation shall be overreamed when, in the opinion of the Engineer, the sidewall 
has softened, swelled, or has a buildup of slurry cake.  Overreaming may also be required to 
correct a shaft excavation which has been drilled out of tolerance.  Overreaming may be 
accomplished with a grooving tool, overreaming bucket, or other approved equipment. 
Overreaming thickness shall be a minimum of 1/2 in. (13 mm) and a maximum of 3 in. (75 mm). 

516.12 Reinforcement.  This work shall be according to Section 508 and the following. 

The shaft excavation shall be cleaned and inspected prior to placing the reinforcement cage. 
The reinforcement cage shall be completely assembled prior to drilling and be ready for 
adjustment in length as required by the conditions encountered.  The reinforcement cage shall 
be lifted using multiple point sling straps or other approved methods to avoid reinforcement 
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cage distortion or stress.  Cross frame stiffeners may be required for lifting or to keep the 
reinforcement cage in proper position during lifting and concrete placement. 

The Contractor shall attach rolling spacers to keep the reinforcement cage centered within 
the shaft excavation during concrete placement and to ensure that at no point will the finished 
shaft have less than the minimum concrete cover(s) shown on the plans.  The rolling spacers or 
other approved non-corrosive spacing devices shall be installed within 2 ft (0.6 m) of both the 
top and bottom of the drilled shaft and at intervals not exceeding 10 ft (3 m) throughout the 
length of the shaft to ensure proper reinforcement cage alignment and clearance for the entire 
shaft.  The number of rolling spacers at each level shall be one for each 1.0 ft (300 mm) of shaft 
diameter, with a minimum of four rolling spacers at each level.  For shafts with different shaft 
diameters throughout the length of the excavation, different sized rolling spacers shall be 
provided to ensure the reinforcement cage is properly positioned throughout the entire length of 
the shaft. 

When a specific concrete cover between the base of the drilled shaft and the reinforcement 
cage is shown on the plans, the bottom of the reinforcement cage shall be supported so that the 
proper concrete cover is maintained. 

If the conditions differ such that the length of the shaft is increased, additional longitudinal 
bars shall be either mechanically spliced or lap spliced to the lower end of the reinforcement 
cage and confined with either hoop ties or spirals.  The Contractor shall have additional 
reinforcement available or fabricate the reinforcement cages with additional length as necessary 
to make the required adjustments in a timely manner as dictated by the encountered conditions. 
The additional reinforcement may be non-epoxy coated. 

516.13 Concrete Placement.  Concrete work shall be performed according to the 
following. 

Throughout concrete placement the head pressure inside the drilled shaft shall be at least 
1.1 times the head pressure outside the drilled shaft. 

Concrete placement shall begin within 1 hour of shaft cleaning and inspection.  The pour 
shall be made in a continuous manner from the bottom to the top elevation of the shaft as 
shown on the contract plan or as approved in the Contractor’s installation procedure.  Concrete 
placement shall continue after the shaft excavation is full and until 18 in. (450 mm) of good 
quality, uncontaminated concrete is expelled at the top of shaft.  Vibration of the concrete will 
not be allowed when the concrete is displacing slurry or water.  In dry excavations, the concrete 
in the top 10 ft (3 m) of the shaft shall be vibrated. 

When using temporary casing or placing concrete under water or slurry, a minimum of seven 
days prior to concrete placement, a 4 cu yd (3 cu m) trial batch of the concrete mixture shall be 
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performed to evaluate slump retention.  Temporary casing shall be withdrawn before the slump 
of the concrete drops below 6 in. (150 mm).  For concrete placed using the slurry method of 
construction, the slump of all concrete placed shall be a minimum of 6 in. (150 mm) at the end 
of concrete placement. 

Devices used to place concrete shall have no aluminum parts in contact with concrete. 

When the top of the shaft is at the finished elevation and no further concrete placement 
above the finished elevation is specified, the top of the shaft shall be level and finished 
according to Article 503.15(a). 

Concrete shall be placed by free fall, tremie, or concrete pump subject to the following 
conditions. 

(a) Free Fall Placement.  Concrete shall only be placed by free fall when the rate of water
infiltration into the shaft excavation is less than 12 in. (300 mm) per hour and the depth
of water in the shaft excavation is less than 3 in. (75 mm) at the time of concrete
placement.

Concrete placed by free fall shall fall directly to the base without contacting the
reinforcement cage, cross frame stiffeners, or shaft sidewall.  Drop chutes may be used
to direct concrete to the base during free fall placement.

Drop chutes used to direct placement of free fall concrete shall consist of a smooth tube.
Concrete may be placed through either a hopper at the top of the tube or side openings
as the drop chute is retrieved during concrete placement.  The drop chute shall be
supported so that free fall does not exceed 60 ft (18.3 m) for conventional concrete or
30 ft (9.1 m) for self-consolidating concrete.  If placement cannot be satisfactorily
accomplished by free fall in the opinion of the Engineer, either a tremie or pump shall be
used to accomplish the pour.

(b) Tremie and Concrete Pump Placement.  Concrete placement shall be according to
Article 503.08, except the discharge end of the steel pipe shall remain embedded in the
concrete a minimum of 10 ft (3.0 m) throughout concrete placement when displacing
slurry or water.

516.14 Construction Tolerances.  The following construction tolerances shall apply to 
all drilled shafts. 

(a) Center of Shaft.  The center of the drilled shaft shall be within 3 in. (75 mm) of the plan
station and offset at the top of the shaft.
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(b) Center of Reinforcement Cage.  The center of the reinforcement cage shall be within
1 1/2 in. (40 mm) of plan station and offset at the top of the shaft.

(c) Vertical Plumbness of Shaft.  The out of vertical plumbness of the shaft shall not exceed
1.5 percent.

(d) Vertical Plumbness of Reinforcement Cage.  The out of vertical plumbness of the shaft
reinforcement cage shall not exceed 0.83 percent.

(e) Top of Shaft.  The top of the shaft shall be no more than 1 in. (25 mm) above and no
more than 3 in. (75 mm) below the plan elevation.

(f) Top of Reinforcement Cage.  The top of the reinforcement cage shall be no more than
1 in. (25 mm) above and no more than 3 in. (75 mm) below the plan elevation.

(g) Bottom of shaft.  Excavation equipment and methods used to complete the shaft
excavation shall have a nearly planar bottom.  The cutting edges of excavation
equipment used to create the bottom of shafts in rock shall be normal to the vertical axis
of the shaft within a tolerance of 6.25 percent.

516.15 Method of Measurement.  This work will be measured for payment in place and 
the volume computed in cubic yards (cubic meters).  The volume will be computed using the 
plan diameter of the shaft multiplied by the measured length of the shaft.  The length of shaft in 
soil will be computed as the difference in elevation between the top of the drilled shaft shown on 
the plans, or as installed as part of the Contractor’s installation procedure, and the bottom of the 
shaft or the top of rock (when present) whichever is higher.  The length of shaft in rock will be 
computed as the difference in elevation between the measured top of rock and the bottom of the 
shaft. 

When permanent casing is specified, it will be measured for payment in place, in feet 
(meters).  Permanent casing installed at the Contractor’s option will not be measured for 
payment. 

Reinforcement furnished and installed will be measured for payment according to Article 
508.07. 

516.16 Basis of Payment.  This work will be paid for at the contract unit price per cubic 
yard (cubic meter) for DRILLED SHAFT IN SOIL, and/or DRILLED SHAFT IN ROCK. 

Permanent casing will be paid for at the contract unit price per foot (meter) for PERMANENT 
CASING. 
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Reinforcement furnished and installed will be paid for according to Article 508.08. 

Obstruction mitigation will be paid for according to Article 109.04.” 
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