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Michigan Department 
Of Transportation 


1161 (06/13) 
    FOUNDATION PILING RECORD 


Attach pile layout sketch showing footing outline and numbering of piles.  Identify test piles 


File 307 


DISTRIBUTION:  ORIGINAL –Construction Engineer, COPIES – Region Soil/Materials Engineer 
 Construction Field Services– Geotechnical Services Section, Bridge Design - Lansing 


CONTRACT ID PROJECT NO. STRUCTURE NO. ROUTE  
SHEET________ 
 
OF ________ 
 


CROSSING CONTRACTOR SUBST. UNIT 


TYPE OF PILE WEIGHT PER FOOT MAKE, MODEL & TYPE OF HAMMER 


ENERGY PER BLOW (kip ft) 
                                                    


WEIGHT OF RAM (Wr) (lbs)   COEFFICIENT OF RESTITUTION (k)   WEIGHT OF DRIVEN PARTS (not including 
  pile)  (lbs) 


ITEM DATE 
DRIVEN PILE NO. 


BLOWS 
Per 


FOOT 


BEARING 
CAPACITY 


(tons) 


ORIGINAL 
LENGTH 


(ft)   


SPLICE 
LENGTH 


(ft) 


TOTAL 
LENGTH 


(ft) 


CUT-OFF 
LENGTH 


(ft) 


DRIVEN 
LENGTH 


(ft) 


MDOT QA VERIFICATION* 


# of Splices Welded Splices 
Accepted 


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


            


 TOTAL THIS SHEET        


 TOTAL THIS UNIT        


 AVERAGE        


DEPTH AND DIAMETER OF PREBORE 


REMARKS: 
 
 


INSPECTOR CONSTRUCTION ENGINEER DATE 


*QA verification shall be performed on a minimum of 10% of the piles.  See the MDOT Field Manual for Pile Welding for more details. 
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Michigan Department 
Of Transportation 


1161L (06/13) 
FOUNDATION PILING RECORD, LRFD 


Attach pile layout sketch showing footing outline and numbering of piles.  Identify test piles 


File 307 


DISTRIBUTION:  ORIGINAL –Construction Engineer, COPIES – Region Soil/Materials Engineer 
 Construction Field Services– Geotechnical Services Section, Bridge Design - Lansing 


CONTRACT ID PROJECT NO. STRUCTURE NO. ROUTE  
SHEET________ 
 
OF ________ 
 


CROSSING CONTRACTOR SUBST. UNIT 


TYPE OF PILE WEIGHT PER FOOT MAKE, MODEL & TYPE OF HAMMER 


RATED ENERGY HAMMER (kip ft) 
                                            


WEIGHT OF RAM (Wr) (lbs)  


ITEM DATE 
DRIVEN 


PILE 
NO. 


BLOWS 
Per 


FOOT 


HAMMER 
ENERGY 


(kip-ft) 


NOMINAL 
PILE 


DRIVING 
RESISTANCE 


(kips) 


ORIGINAL
LENGTH 
(ft)   


SPLICE 
LENGTH 


(ft) 


TOTAL 
LENGTH 


(ft) 


CUT-OFF 
LENGTH 


(ft) 


DRIVEN 
LENGTH


(ft) 


MDOT 
QA VERIFICATION* 


# of Splices
Welded 
Splices 
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 TOTAL THIS SHEET        


 TOTAL THIS UNIT        


 AVERAGE        


DEPTH AND DIAMETER OF PREBORE 


REMARKS: 
 
 
INSPECTOR CONSTRUCTION ENGINEER DATE 


*QA verification shall be performed on a minimum of 10% of the piles.  See the MDOT Field Manual for Pile Welding for more details. 
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                   CIP PILE SPLICES


WHERE CAST-IN-PLACE PILES ARE USED. 


THESE DETAILS SHOULD BE SHOWN ON PLANS


 


NOTE:


  SLEEVE


* SPLICE


PILE EXTENSION


DRIVEN PILE


  I.D. OF PILE


  O.D. TO FIT


* SPLICE SLEEVE


FOR SPIRAL WELDED AND SEAMLESS PIPE SHELLS


SPLICE DETAILS


‚"


‚
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T


  SLEEVE


* SPLICE


PILE EXTENSION


DRIVEN PILE
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45°


OR


T   ‚" T   ‚"


SUPERSEDES:02/14/11
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ISSUED:      /  /


D


D


2 HOLES MAX., 180° APART


**     !  MAX. HANDLING HOLES


   SPLICING OR CONCRETE PLACEMENT. 


   AND REMOVE HARDENED EDGE OR CUT OFF SECTION OF PILE WITH FLAME CUT HOLES PRIOR TO


** DRILL OR FLAME CUT CIRCULAR HANDLING HOLES. GRIND FLAME CUT HOLES TO MAKE CIRCULAR


   SLEEVES IF APPROVED BY THE ENGINEER.


 * SPLIT CHILL RINGS AS RECOMMENDED BY THE MANUFACTURER MAY BE SUBSTITUTED FOR SPLICE
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PREPARED BY


SUPERSEDES:  /  /  


                   


ISSUED:    03/16/15  


CHECKED BY:
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EXTENSION


PILE


PILE


DRIVEN


ALTERNATE SPLICE DETAILS


  MUST BEAR.


* ENDS OF PILES


{
SPLICE PIN


SPLICER SLEEVE


60°


SPLICER SLEEVE


EXTENSION


PILE


FIT SPLICE PIN


REQUIRED TO 


NOTCH WEB AS


OF PILE FLANGE. (TYP)


CHAMFER OUTSIDE EDGES


DETAIL A


NOTCH DETAIL


ALTERNATE SPLICE DETAILS


H PILE


HP 14 x 89


HP 14 x 73 


HP 12 x 84 


HP 12 x 74 


HP 12 x 53


HP 10 x 57 


HP 10 x 42


0" ROOT OPENING


Š"


(TYP)


60°


0


(TYP)
4"Š"


DETAIL A


1.5 x  


SUPERSEDES:01/23/12


ISSUED:      /  /


\


D


D


D


HANDLING HOLE **


    !  MAX.
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DESIGN DIVISION


PREPARED BY


SUPERSEDES:  /  /  


                   


ISSUED:    03/16/15 


CHECKED BY:


A  (A)


HP 12 x 53


HP 10 x 57 


HP 10 x 42


HP 12 x 84 


HP 14 x 89


HP 14 x 73 


HP 12 x 74 


ALL OTHERS


PILE WELD SIZE (A)


Š"


Š"


Š"


…"


…"


…"


‹"


SECTION AND THE BRIDGE FIELD SERVICES SECTION.


CHECK WITH MDOT CONSTRUCTION FIELD SERVICES GEOTECHNICAL 


   EMBEDMENT INTO CONCRETE.


   PORTION OF THE PILE IS CUT OFF PRIOR TO SPLICING OR 


   IN FLANGES ARE PERMITTED FOR HANDLING ONLY IF THAT 


   PRIOR TO  SPLICING OR CONCRETE PLACEMENT.   HOLES 


   EDGE OR CUT OFF SECTION OF PILE WITH FLAME CUT HOLE 


   FLAME CUT HOLE TO MAKE CIRCULAR AND REMOVE HARDENED 


** DRILL OR FLAME CUT CIRCULAR HANDLING HOLE.   GRIND 


  DETAIL WITH INTEGRAL ABUTMENTS.


  ONLY USE FULL PENETRATION BUTT WELD SPLICE 


  OTHER PILES THAT MUST RESIST BENDING STRESSES. 


  WITH INTEGRAL ABUTMENTS, PILE BENTS, OR ANY  


  DO NOT USE THE ALTERNATE SPLICE SLEEVE DETAIL 


  OF SLEEVES TO LOWER SECTION.


  IMPROVE BEARING CONTACT, THEN COMPLETE WELDING 


  ATTACHED, TAP SEVERAL TIMES WITH THE HAMMER TO 


* SET PILE EXTENSION IN PLACE WITH SPLICER SLEEVE 


  NOTES:
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(FULL PENETRATION BUTT WELD)


H PILE SPLICE


45°


DETAIL A


EXTENSION


PILE


PILE


DRIVEN SEE NOTE 1


(TYP)


{


DETAIL A


SPLICE DETAILS


FOR PILES IN PLACE (HORIZONTAL JOINT)


(SEE NOTE 1)
DETAIL B


DETAIL B


60°


SPLICE DETAILS


FOR PILES IN HORIZONTAL POSITION


45°
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HP 14 x 89 


HP 14 x 73 


HP 12 x 84 
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HP 10 x 57 


HP 10 x 42 


{
HP 14 x 89 


HP 14 x 73 


HP 12 x 84 


HP 12 x 74 
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1.5 x  


SUPERSEDES:01/23/12


D
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D


HANDLING HOLE *


    ! 


HANDLING HOLE *


    !  MAX.


        IF THAT PORTION OF THE PILE IS CUT OFF PRIOR TO SPLICING OR EMBEDMENT INTO CONCRETE.


        SPLICING OR CONCRETE PLACEMENT.  HOLES IN FLANGES ARE PERMITTED FOR HANDLING ONLY 


        AND REMOVE HARDENED EDGE OR CUT OFF SECTION OF PILE WITH FLAME CUT HOLE PRIOR TO 


      * DRILL OR FLAME CUT CIRCULAR HANDLING HOLE.  GRIND FLAME CUT HOLE TO MAKE CIRCULAR 


NOTE 1: BACK GOUGE AND GRIND EDGE PREPARATION SMOOTH.
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CIP PILE POINT DETAILS


THE PILE POINTS DETAILED ON THIS SHEET SHOULD NOT BE PAID FOR SEPARATELY.


 


NOTE TO DESIGNER:
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PILE DIAMETER
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PILE DIAMETER


"D"/2 "D"/2


\ PILE \ PILE


TYP.


CIP PILE POINT DETAILSALTERNATE CIP PILE POINT DETAILS


WHEN RECOMMENDED BY SOILS SECTION.


FOR POINT BEARING PILES ONLY.  USE
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POINTS FOR FLUTED SHELLS SHALL BE FORGINGS IN ACCORDANCE WITH THE MANUFACTURER’S RECOMMENDATIONS.


 


PLAN NOTE:
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MDOT Bridge Field Services


Michigan Department of Transportation


Field Manual for 
Pile Welding



http://www.michigan.gov/documents/mdot/Field_Manual_for_Pile_Welding_407880_7.pdf
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              PILE WELDING QUALITY  
CONTROL PLAN 


of 


 
CONTRACTOR CONTROL SECTION  


LOCATION JOB NO. 


PREPARED BY DATE 


CHECKED BY DATE 


SPECIFICATIONS 
 
The contractor will comply with the current frequently used special provisions [FUSP 12SP705(A) - Special Provision for Pile Splicing, 
FUSP 12SP705(B) - Quality Control Plan for Welding Pile Splices and FUSP 12SP707(A) - Structural Steel and Aluminum 
Construction] and other contract requirements for piles not considered to be primary members or part of the superstructure.  Piles 
considered to be primary members or part of the superstructure, as defined in the contract documents, are not required to have a pile 
welding quality control plan (QCP) and must follow the requirements in FUSP 12SP705(A) - Special Provision for Pile Splicing. 
 


CONTRACTOR RESPONSIBILITIES 
 
 


PILE WELDING RECORDS 
 
The contractor must maintain complete QC records documenting the required acceptance criteria have been met including: pre-
welding, during welding, post-welding, corrective repairs, and final acceptance.  These records must indicate what action was taken to 
correct deficient welds when inspection indicates defects.  The QC records must be furnished to the Engineer within 24 hours after the 
date covered by the record in portable document format (PDF).  The contractor is required to submit pile welding records using the 
following MDOT Forms: Pile Welding Splice Record (Form 5628) and Pile Welding Corrective Action Record (Form 5629). 
 


PRE-WELDING MEETING 
 
The Contractor must hold a pre-welding meeting to discuss the QCP in detail including roles and responsibilities of all QC staff.  All 
Contractor staff (QC and production) listed on the QCP must attend the meeting and record their name in a sign in sheet.  The 
Contractor must notify the Engineer of the meeting date, time, location, and provide a call in number for Department personnel not able 
to attend the meeting.  This information must be provided to the Engineer a minimum of 10 working days prior to the meeting date. 
 


VISUAL INSPECTION (VI) 
 
All welds must be visually inspected (VI) and accepted by the contractor's QC Manager in accordance with the required specifications.  
The welder is allowed to perform the QC inspection after each weld pass (see During Welding Inspection below).  However, if 
corrective action is required, the QC Manager must VI and accept the repaired weld. Penetrant testing (PT) inspection is required for H-
pile CJP welds with a cope hole detail. 
 


ATMOSPHERIC CONDITIONS 
 
Do not perform pile welding when the ambient temperature is below 0 degrees F or during periods of precipitation (rain, snow, or heavy 
fog), unless heating and housing the area as approved by the Engineer.  When the ambient temperature is below 32 degrees F, 
preheat the pile metal a minimum distance of 3 inches in all directions from the weld joint to a minimum of 70 degrees F and maintain 
the temperature during welding. 
 
 
 
 
 
 
 


Bridge Field Services
     Approval Block


The contractor will provide and maintain a QCP for welding non-primary member pile splices to produce welds that meet the specifications 
stated above. The contractor will submit the QCP to the Engineer for review a minimum of 10 working days before the start of pile driving 
and will not begin welding pile splices before approval of the QCP by the Engineer. The contractor will provide the Engineer with the 
opportunity to witness all welding and QC inspection. The contractor will maintain proper QC documents for pile welding (see Pile Welding 
Records below). The contractor will provide product data sheets for mechanical splicer sleeves, etc. The contractor will provide welder's 
test report (MDOT certification or MDOT qualification record).







MDOT 5627 (10/14)    of 
 


STORAGE OF ELECTRODES 
 
Storage and use of electrodes must be in accordance with AWS requirements.  Dry all electrodes in an oven at a minimum of 500 
degrees F for a minimum of 2 hours before use unless from a hermetically sealed container.  Store the electrodes in a hot box at a 
minimum of 250 degrees F after drying.  Use electrodes within 2 hours of exposure to the atmosphere or redry as described above.  Do 
not redry electrodes more than one time.  Do not use electrodes that have been wet or contaminated. 
 


WELD PROCEDURE SPECIFICATIONS (WPS) 
 
The contractor has included all necessary weld procedure specification's (WPS) for approval at the end of this pile welding QCP. 
 


TOOLS AND EQUIPMENT 


 


SCOPE OF WORK 
PILE TYPE AND SIZE  NUMBER OF PILES  


ANTICIPATED DRIVEN PILE LENGTH  ANTICIPATED # OF SPLICES PER PILE  


PILE SPLICING POSITION  PILE SPLICE DETAIL  


IS PILE A PRIMARY MEMBER?  FIELD OR SHOP WELDING?  
COMMENTS 


CONTRACTOR QUALITY CONTROL STAFF 
NAME NAME 


POSITION POSITION 


QUALIFICATION QUALIFICATION 


 


Will welder perform VI during welding (if yes, complete Welder's QC Responsibilities below)? 


 
 
 
 
 
 
 


QC MANAGER RESPONSIBILITIES
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CONTRACTOR QUALITY CONTROL STAFF (continued) 
WELDER’S QC RESPONSIBILITIES 


CONTRACTOR WELDING STAFF 


WELDER NAME WELDER’S CREDENTIALS TEST EXPIRATION 
DATE 


WELDING 
POSITION(S) 


    


    


    


    


    


    


    


    


    


    


    


    


    


PRE-WELDING QC MANAGER CHECKLIST 
Did a pre-welding meeting take place with the contractor and Engineer? 
 
Does all QC staff have a copy of the approved QCP? 
 
Do all welders and QC staff have a copy of the approved WPS? 
 
Is welder MDOT Certified or MDOT Qualified? 
 
Is the welding area clean? 
 
Does pile alignment and fit up meet specifications? 
 
Does joint preparation (root opening, root face, groove angle, groove radius, cope hole radius, cope hole finish, etc.) conform to 
approved WPS? 
 
Are atmospheric conditions (see above) acceptable for welding? 
 
Are electrodes being handled and stored correctly (see above)? 
 
Does welder have the correct type and size of welding electrode (rod) per approved WPS? 
 
Have SMAW E70XX electrodes been exposed to the atmosphere within the allowable time (see above)? 
 
COMMENTS 
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DURING WELDING QC MANAGER CHECKLIST 
 
Does weld meet VI requirements (see above)? 
 
Is slag completely removed after each pass of welding? 
 
Is corrective action being performed to repair defects or discontinuities discovered from VI? 
 
Is MDOT Pile Welding Corrective Action Record (Form 5629) being completed? 
 
Is back gouging correctly performed (as applicable)? 
 
Are atmospheric conditions (see above) acceptable for welding? 
 
Are electrodes being handled and stored correctly (see above)? 
 
Does welder have the correct type and size of welding electrode (rod) per approved WPS? 
 
Have SMAW E70XX electrodes been exposed to the atmosphere within the allowable time (see above)? 
COMMENTS 
 
 
 
 
 
 
 
 


POST-WELDING QC MANAGER CHECKLIST 
 
Does weld meet VI requirements (see above)? 
 
Is slag completely removed after each pass of welding? 
 
Have all arc strikes and tack welds been completely ground? 
 
Has the weld been verified to meet all required dimensions (size and length)? 
 
Is corrective action being performed to repair defects or discontinuities discovered from VI? 
 
Is MDOT Pile Welding Corrective Action Record (Form 5629) being completed? 
 
Is MDOT Pile Welding Splice Record (Form 5628) being completed? 
 
Are the cope holes (if applicable) 1 inch in diameter and are they ground smooth and free of notches, nicks, gouges, or other 
discontinuities? 
 
Has the hardened edge on the cope holes (if applicable) been completetely removed? 
 
Do the cope holes (if applicable) pass PT inspection? 
 
COMMENTS 
 
 
 
 
 
 
 
 


CORRECTIVE ACTION 
 
Corrective action must be documented on the MDOT Pile Corrective Action Record (Form 5629).  Weld overlap or excessive convexity 
must be removed.  Excessive concavity of weld or crater, undersize welds, and undercutting must be prepared and additional weld 
metal deposited.  Excessive weld porosity, excessive slag inclusions, and incomplete fusion requires portions of weld to be removed 
and rewelded.  Cracks in weld or base metal must be ascertained by use of acid etching, MT, PT, or other equally positive means; the 
crack must be removed for the full crack length plus 2 inches beyond each end of the crack and rewelded. 
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CORRECTIVE ACTION (Continued) 
COMMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


CONTRACTOR DISCIPLINE POLICY 
NAME OF INDIVIDUAL RESPONSIBLE FOR DISCIPLINE POLICY 
 
 
 
 
 
 
 
 
 
 
 


COMMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Material Specification Control Section
Welding Process SMAW Job Number
Welding Variables Manual, Multi-Pass, Single Arc
Position of Welding 1G, 2G, 3G, 4G
Electrode Classification E-7018
Welding Current Direct Current (DC)                     Bridge Field Services
Polarity Electrode Positive (EP)                       Approval Block
Welding Progression Flat, Horizontal, Vertical Up, Overhead
Root Treatment See Joint Detail
Preheat Temperature See FUSP 12SP707(A)
Interpass Temperature 650° F Max


Contractor:


Procedure #: MDOT H-Pile CJP-1 Date:


Notes: ● This WPS must be completed by the Contractor and submitted to the Project Engineer for approval.
● The welding operator must have the approved WPS in-hand prior to welding.
● H-pile splice detail with cope holes must be penetrant tested (PT) per ASTM E 165 by a Level II or 


III ASNT SNT-TC-1A inspector. Surface of the 1 inch diameter cope holes must be ground smooth 
and free of notches, nicks, gouges, or other discontinuities.  Hardened edges must be removed.


Authorized by:


Vertical Pile


Joint Detail
Travel 
SpeedVolts


Welding Current


Back gouge and grind edge preparation smooth.


         Horizontal Pile


Volts will be
determined


by the
amperage


setting


Amperes


Electrode   
Diameter


Pass             
No.


on constant
current
welding


machines.


Welding Procedure Specification (WPS)
H-Pile Complete Joint Penetration (CJP)
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Material Specification Control Section
Welding Process SMAW Job Number
Welding Variables Manual, Multi-Pass, Single Arc
Position of Welding


Electrode Classification E-7018
Welding Current Direct Current (DC)
Polarity Electrode Positive (EP)
Welding Progression Horizontal, Vertical Up
Root Treatment See Joint Detail
Preheat Temperature See FUSP 12SP707(A)
Interpass Temperature 650° F Max


A=


Contractor:


Procedure #: MDOT H-Pile PJP-1 Date:


Notes: ● This WPS must be completed by the Contractor and submitted to the Project Engineer for approval.
● The welding operator must have the approved WPS in-hand prior to welding.


Approval Block
Bridge Field Services


welding
machines.


on constant
current


amperage
setting


by the
determined


Authorized by:


Joint Detail


Welding Procedure Specification (WPS)
H-Pile Partial Joint Penetration (PJP)


Pass             
No.


Electrode   
Diameter


Welding Current Travel 
SpeedAmperes Volts


Volts will be
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Material Specification Control Section
Welding Process SMAW Job Number
Welding Variables Manual, Multi-Pass, Single Arc
Position of Welding
Electrode Classification E-7018
Welding Current Direct Current (DC)        Bridge Field Services
Polarity Electrode Positive (EP)         Approval Block
Welding Progression Horizontal
Root Treatment See Joint Detail
Preheat Temperature See FUSP 12SP707(A)
Interpass Temperature 650° F Max


Contractor:


Procedure #: MDOT Pipe Pile CJP-1 Date:


Notes: ● This WPS must be completed by the Contractor and submitted to the Project Engineer for approval.
● The welding operator must have the approved WPS in-hand prior to welding.


welding
machines.


on constant
current


amperage
setting


determined
by the


Authorized by:


Welding Procedure Specification (WPS)
Pipe Pile Complete Joint Penetration (CJP)


Pass             
No.


Electrode   
Diameter


Welding Current Travel 
Speed


Joint Detail
Amperes Volts


Volts will be
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PILE WELDING SPLICE RECORD  


 
CONTRACTOR DATE REPORT NO. 


JOB LOCATION CONTROL SECTION JOB NO. 


 


DATE SUBSTRUCTURE NO. PILE NO. SPLICE NO. 
QC 


MANAGER 
INITIALS 


WELDER 
INITIALS 


PRE-WELD 
ACCEPTED 


DURING 
WELD 


ACCEPTED 


POST 
WELD 


ACCEPTED 


CORRECTIVE 
ACTION 


FINAL 
ACCEPTED 
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DATE: March 11, 2013 
  
TO: Region Engineers 


 Region Associate Operations Engineers 
 Region Construction Engineers 
 TSC Managers 
 TSC Construction Engineers 


 
FROM:          Gregory C. Johnson, P.E. 


 Chief Operations Officer 
 
 Randel R. Van Portfliet, P.E.  
 Bureau Director of Field Services 
 
SUBJECT:       Bureau of Highway Instructional Memorandum 2013-05 
 Field Splicing of Steel Foundation Piles 


The following provides information regarding design scenarios, specifications and inspection of pile field 
splices for steel foundation piles.   


Information 


The Michigan Department of Transportation (MDOT) utilizes steel piles in a variety of bridge foundation 
designs, and pile lengths beyond 50 feet are typically spliced in the field as needed.  For the most critical 
designs, such as piles considered primary members or integral abutment piles, full penetration butt welds 
around the entire perimeter of the pile section are required.  Lesser applications may allow the use of 
commercially available mechanical pile splicers.  The pile splice requirements are based on the criticality 
and redundancy of the member in combination with the loading condition. 


Piles are considered to be primary members if they are part of the substructure, extend above ground 
level, or if they are designed to carry live load and act as primary load path members.  Piles deemed 
primary will be shown on the plans.  The most common use of piles as primary members are pile bent 
piers, which utilize driven piles as columns.  They are inherently less redundant than piers supported by 
pile groups tied by a pile cap on grade; therefore, the use of mechanical pile splicers is not acceptable.  
Full penetration butt welds and 100 percent Ultrasonic Testing (UT) is required for acceptance of primary 
members. 


Integral abutment designs rely on the flexibility of a single row of piles to accommodate thermal 
expansion and contraction of the bridge superstructure.  Due to the lateral forces associated with this 
movement, full penetration butt welds are necessary to ensure the full section capacity of the pile is 
developed through the welded splice.  Piles used for integral abutments are not deemed to be primary 
members, however, require greater Quality Control (QC) by the Contractor and Quality Assurance (QA) 
by MDOT. 
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Pile foundations designed for high capacity service loads, tension loads, or extreme events (vessel impact, 
deep scour, etc.) may also require full penetration butt welded splices, and not allow for pile splicers.  A 
determination of the pile’s criticality and the foundation’s redundancy will be made on a case by case 
basis.  Pile splicing requirements will be detailed in the project plans and the specifications will address 
QC/QA requirements in the same manner as integral piles. 


Full penetration butt welding in the field requires significantly more time than the use of pile splicers for 
typical steel piles.  Changes to the specifications were made to require 100% UT for primary members, 
yet still ensure acceptable full penetration butt welds on other critical pile. 


Specification Updates 


MDOT worked closely with industry to develop new specifications and direction for pile welding.  New 
items include:  


• Special Provision for Pile Splicing that completely revises the pile splicing specifications. 
Subsection 705.03.C.2.d of the 2012 Standard Specifications for Construction is replaced in its 
entirety with the Special Provision for Pile Splicing. 


• Special Provision for Quality Control Plan for Welding Foundation Piling Splices requiring 
Contractors to provide a welding QC plan.  This establishes the QC requirements the Contractor 
must follow.  However, MDOT is still responsible for QA by visually inspecting field welds to 
the maximum extent practicable and documenting the number of splices and QA checks on form 
1161L.  MDOT reserves the right to UT welds in the event the QA process determines inadequate 
QC by the Contractor. 


• Field Manual for Pile Welding to assist construction staff in understanding basic terminology and 
principles associated with field welding and inspection.  This is an excellent resource for field 
staff overseeing pile welding.  Included in the field manual are descriptions of weld processes, 
types of welds, welding equipment, inspection procedures, common weld discontinuities, pre-
approved welding procedure specifications and photographs of acceptable and non-acceptable 
welds.  This manual can be found at the following website: 
http://www.michigan.gov/documents/mdot/Field_Manual_for_Pile_Welding_407880_7.pdf 


• Pay Item Splice, Steel Pile to compensate Contractors for the additional effort involved in pile 
splicing. 


• Form 1161L Foundation Piling Record, LRFD has been revised to accommodate the pile welding 
changes and establish a method for QA. 


 
Implementation Examples 


• Primary Member Piles – Steel H-Piles or Cast-In-Place (CIP) shells used as primary members, 
typically pile bent piers, require full penetration butt welds AND 100 percent UT for acceptance 
in accordance with the Special Provision for Pile Splicing.  The pay item Splice, Steel Pile is 
applicable to this scenario; however, the costs for all UT testing shall also be included in the pay 
item. 



http://www.michigan.gov/documents/mdot/Field_Manual_for_Pile_Welding_407880_7.pdf
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• Integral Abutment, or other High Capacity Piles – Steel H-Piles or CIP shells used for integral 
abutment or other high capacity foundations require full penetration butt welds and must be done 
in accordance with the Special Provision for Pile Splicing and the Special Provision for Quality 
Control Plan for Welding Foundation Piling Splices.  The 100 percent UT requirement for 
acceptance does not apply unless deemed necessary by the Engineer; however, alternate splice 
details (pile splicers) are not allowed for integral or other high capacity piles.  The pay item 
Splice, Steel Pile is applicable to this scenario, and weld acceptance is visually based (see the 
Field Manual for Pile Welding). 


• Standard Steel Piles – Steel H-Piles or CIP shells used for non-integral abutments, piers, or other 
elements as shown in the project plans and specifications, that are not considered primary 
structural members (typically pile bent piers) may be spliced with the alternate splice details 
(mechanical pile splicers).  A full penetration butt weld is not required; however, all welding 
must be performed in accordance with the Special Provision for Pile Splicing and the Special 
Provision for Quality Control Plan for Welding Foundation Piling Splices.  The pay item Splice, 
Steel Pile is applicable to this scenario, and weld acceptance is visually based (see the Field 
Manual for Pile Welding).   


Please contact Corey Rogers, Bridge Construction Engineer, at 517-322-3320 or rogersc5@michigan.gov, 
or Matt Filcek, Structural Fabrication Engineer, at 517-322-5709, or filcekm@michigan.gov, for 
questions pertaining to pile welding and splicing. 


 
 
 
___________________________________  ___________________________________ 
              Chief Operations Officer           Bureau Director of Field Services 
 
FHWA Approval: 03/07/2013 
 
BOFS:OFS:MG:MC:CR:ksk 
 
Index:  Structures 
 
cc: K. Steudle     ACEC   
 Bureau Directors    APAM 
 Division Administrators    CRAM 
 K. Zachary, FHWA    MAA 
 ACM      MCPA 
       MITA 
 
Attachments: 
http://www.michigan.gov/documents/mdot/Field_Manual_for_Pile_Welding_407880_7.pdf 
Special Provision for Pile Splicing 
Special Provision for Quality Control Plan for Welding Foundation Piling Splices 
Form 1161L revised 
 
 



mailto:rogersc5@michigan.gov

mailto:filcekm@michigan.gov

http://www.michigan.gov/documents/mdot/Field_Manual_for_Pile_Welding_407880_7.pdf
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Delete subsection 705.03.C.2.d on page 375 of the 2012 Standard Specifications for 
Construction, in its entirety and replace it with the following: 
 
d. Pile Splicing.  Piles considered to be primary members or part of the superstructure, as 


defined by the Engineer, must follow the current AASHTO/AWS D1.5:2010, Bridge Welding 
Code (as modified by the current FUSP 12SP707(A), Structural Steel and Aluminum 
Construction) and are subject to 100 percent ultrasonic testing (UT).  Piles considered to be 
primary members will be stated on the contract plans.  Piles not considered to be primary 
members include all other piles on the plans not identified as primary members.  Pile 
welding must be performed in accordance with the American Welding Society (AWS) 
D1.1:2010, Structural Welding Code – Steel (as modified by the current FUSP 12SP707(A), 
Structural Steel and Aluminum Construction), hereafter called AWS D1.1, except as 
modified herein. 


 
Do not splice timber piles.  Provide steel piles in full length sections or splice them as shown 
on the plans and approved by the Engineer.  The Contractor may provide piling and splices 
as required to obtain the required nominal pile driving resistance and penetration.  Piles 
spliced using complete penetration butt welds must develop the full moment capacity of the 
pile section across the splice location.  Piles must be welded as detailed in the contract 
plans. 


 
i) Welder Certification.  Agencies approved by the Department may perform welder 


certification tests for welding piles.  Welders must pass the welder certification tests and 
present a certificate to the Engineer prior to welding on Department projects.  The 
Engineer may witness the testing and will not accept welder tests by non-approved 
agencies.  Welder certification remains in effect for 2 years, unless the welder does not 
engage in welding for at least 3 months, or a specific reason exists to question the 
welder’s ability.  The Engineer may require a confirming certification test during the 
progress of the work. 


 
Submit Welding Procedure Specifications (WPS) in accordance with AWS D1.1 and a 
Quality Control Plan (QCP) for the welding of pile splices either in paper or portable 
document format (PDF) for review by the Structural Fabrication Engineer.  Provide the 
Department with 10 working days for each review period.  Do not perform pile welding 
until the WPS and QCP have been approved by the Structural Fabrication Engineer.  
Perform welder certification tests in accordance with AWS D1.1, Section 4 on mill 
certified plate of the required steel grade and thickness. 


 
ii) Welding Requirements.  Perform welding in accordance with AWS D1.1 by the Shielded 


Metal Arc Welding (SMAW) process using E7015, E7016, or E7018 electrodes.  Do not 
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use Gas Metal Arc Welding (GMAW), or other gas shielded processes.  The Engineer 
may approve Submerged Arc Welding (SAW) or other processes for welding. 


 
Blast clean or grind contact surfaces, joints, and surrounding area before welding.  
Remove loose mill scale, paint, galvanizing, grease, oil, rust, moisture, and other 
contaminants from base metal before welding.  Grind joints before welding to remove 
pitting, kerfs and irregularities.  Prepare joints and remove all foreign material in 
accordance with AWS D1.1, Section 5. 


 
For the alternate pile splice detail, bring the splicer sleeves into as close contact with the 
pile sections as practical.  If the separation between the pile section and splicer sleeve 
exceeds 1/16 inch, increase the legs of the fillet weld by the amount of the separation 
distance, which must not exceed 3/16 inch.  Misalignment of pile splices or lack of full 
bearing contact for partial penetration groove welds requires approval of the Engineer.  
Smoothly transition weld profiles by grinding stop-start areas or other irregularities. 


 
Do not perform pile welding when the ambient temperature is below 0 degrees F or 
during periods of precipitation, unless heating and housing the area as approved by the 
Engineer.  When the ambient temperature is below 32 degrees F, preheat the pile metal 
a minimum distance of 3 inches in all directions from the weld joint to a minimum of 70 
degrees F and maintain the temperature during welding. 


 
Storage and use of electrodes must be in accordance with AWS requirements.  Dry all 
electrodes in an oven at a minimum of 500 degrees F for a minimum of 2 hours before 
use unless from a hermetically sealed container.  Store the electrodes in a hot box at a 
minimum of 250 degrees F after drying.  Use electrodes within 2 hours of exposure to 
the atmosphere or redry as described above.  Do not redry electrodes more than one 
time.  Do not use electrodes that have been wet. 


 
iii) Weld Inspection.  Remove slag from all weld passes including finished welds.  Surface 


of welded joints must be sufficiently uniform, surface should not be coarse or contain, 
ripples, sharp corners, interpass valleys, underfill or undercut.  Welds must not contain 
cracks, lack of fusion, excessive porosity, or lack of penetration.  Verify fillet weld size 
using a fillet weld gage. 


 
Repair cracked welds or welds the Engineer determines are unacceptable.  Repair 
welds in accordance with AWS D1.1, Section 5.26.  Grind all arc strikes and tack welds 
to base metal.  Peening is not permitted.  Repair unacceptable welds at no additional 
cost to the Department. 


 
Nondestructive testing (NDT) of pile welds will be determined by the Engineer if visual 
inspection and any necessary repairs do not result in an acceptable weld.  NDT will be 
performed in accordance with AWS D1.1.  The Contractor must blast clean or grind 
welds before the NDT can be performed.  The Engineer will determine the frequency, 
location, and type of NDT to be performed for each weld.  Generally, liquid dye penetrant 
or magnetic particle testing is performed for fillet and partial penetration butt welds, 
whereas ultrasonic testing (UT) is performed for complete penetration butt welds.  The 
Engineer may perform additional NDT of any or all welds in accordance with AWS D1.1.  
All costs associated with performing NDT will be paid by the Department if initial testing 
indicates an acceptable weld.  If testing identifies defects warranting rejection, the 
Contractor must repair the welds and hire qualified NDT personnel to retest the welds 
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until the welds are acceptable to the Engineer.  All costs associated with performing the 
initial test, weld repairs and retests of unacceptable welds must be paid by the 
Contractor.  No additional compensation will be granted for delays, down-time, or idle 
equipment and labor for NDT of pile welds. 


 
NDT will be performed by personnel qualified as Level III, Level II or Level I (working 
under the direct supervision of the NDT Level II) in accordance with the latest American 
Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-1A to 
perform all tests.  The Engineer may witness NDT. 


 
Add the following pay item in subsection 705.04, on page 380 of the Standard 
Specifications for Construction: 
 


Pay Item Pay Unit 
 


Pile, Steel, Splice ...................................................................................................... Each 
 
Delete the 9th paragraph in subsection 705.04.A.1, page 381 of the 2012 Standard 
Specifications for Construction. 
 
Add the following subsection 705.04.A.8, on page 381 of the 2012 Standard 
Specifications for Construction. 
 
8. Pile, Steel, Splice includes all work and materials required to splice and inspect steel H and 


CIP shell piles in accordance with AWS D1.1 (except as modified herein), the MDOT 
Standard Specifications for Construction, and the MDOT approved weld procedure.  
Payment for pile splices, including test and production piles, will be limited to the following 
formula: One splice will be paid for the first 80 linear feet of pile with a maximum of one 
additional splice for each 40 linear foot increment, thereafter. The number of paid splices 
must not be more than the average of one splice per 40 lineal feet of pile based on the 
estimated pile tip elevation as indicated on the plans.  Additional splices required for 
additional pile length needed to achieve the required bearing capacity as directed by the 
Engineer, will be paid for at the contract unit price, but limited to one splice per 40 lineal feet 
of additional pile. 


 
Furnished pile up to 40 feet in length must not contain more than 3 shop or field splices.  
Furnished pile in excess of 40 feet in length must not contain more than 4 shop or field 
splices.  Should pile be furnished with shop welded splices, the contractor must furnish a 
shop inspection report from a Certified Welding Inspector (CWI) indicating all welds meet 
AWS D1.1 and give two weeks notice to the Engineer before beginning work in the shop.  
All shop welding must be done in accordance with AWS D1.1 (except as modified herein), 
the MDOT Standard Specification for Construction, and the MDOT approved weld 
procedure. MDOT reserves the right to conduct Ultrasonic Testing (UT) on shop or field 
welded splices.  Work associated with shop or field splices will not be paid for separately, 
but included in the above unit price. 


 
Payment for splices on piles considered to be primary members must include the cost of the 
required NDT for acceptance per AWS D1.5. 
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a. Description.  This work consists of providing and maintaining quality control (QC) for 
foundation pile weld splices to produce welds that meet American Welding Society (AWS) 
D1.1:2010, Structural Welding Code - Steel (as modified by the current FUSP 12SP707(A), 
Structural Steel and Aluminum Construction), hereafter called AWS D1.1.  Perform QC inspection in 
accordance with the QC plan during all phases of the welding.  The QC plan must conform to the 
Special Provision for Pile Splicing, and section 705 of the Standard Specifications for Construction. 
 


b. Quality Control Plan.  Provide and maintain a QC plan, listing all methods, procedures, 
personnel, equipment, supplies, and facilities necessary to control quality of the pile welded splice to 
meet the contract, and AWS D1.1.  The pile welded splice QC plan must be administered by a 
qualified full time employee or consultant engaged by the Contractor (see requirements below).  The 
individual must have clearly defined authority and responsibility to take all actions necessary for the 
successful implementation of the QC plan, including but not limited to the Contractor’s QC 
acceptance and rejection of welds, and prescription of corrective measures.  Provide a list 
describing the responsibilities for all others involved in the pile welded splicing operations. 
 
Submit the QC plan to the Engineer for review a minimum 10 working days before the start of pile 
driving for project records.  A copy of the QC plan must also be sent to Bridge Field Services for 
review.  The Engineer must be provided the opportunity to witness all welding and QC inspection.  
Do not begin welding of pile splices before approval of the QC plan by the Engineer.  The Engineer 
will notify the Contractor of any objections, changes or revisions to the proposed QC plan within 5 
working days of the receipt of the QC plan. 
 
All QC test reports and other records must include the pile number (based off the project plans) and 
pile location (substructure unit).  Failure of the Contractor to provide proper documents for QC will 
be justification for withholding acceptance for the pile welds, or as a basis for non-payment. 
 


c. Pre-weld Meeting.  The Contractor must hold an onsite meeting to discuss the scope of 
work, chosen method(s) to splice the piles, and the QC plan.  All Contractor staff listed on the QC 
plan must attend the meeting and sign the sign in sheet.  The Contractor must notify the Engineer of 
the meeting time, date, and location a minimum of 10 working days prior to the meeting. 
 


d. Quality Control Plan Contents.  At a minimum, include the following items in the QC plan: 
 


● The scope of work for foundation piles on the project (number of piles, anticipated lengths, 
number of pile splices per pile, etc). 


 
● Weld procedure for approval, or pre-approved welding procedure. 


 
● A list of the Contractor’s staff involved in the splicing of piles (name and position) and their 
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responsibilities.  This list must be updated throughout the project, and must reflect all current 
roles and responsibilities of the Contractor’s staff. 


 
● A pre-weld splice meeting to be held for all Contractors’ staff involved in splicing with an 


invite to the Engineer. 
 


● Pre-welding checklist: 
 


○ Cleanliness of the pile in the area of the weld. 
 


○ Alignment and pile fit up. 
 


○ Proper root opening. 
 


○ Acceptable atmospheric conditions for welding. 
 


○ Type and size of welding electrode (rod). 
 


○ Handling, storage (rod ovens) and care of the electrodes according to AWS D1.1. 
 


○ Welding positions. 
 


● During welding: 
 


○ Slag removal procedures after each pass of welding and visual inspection by the welder. 
 


○ Corrective action plan for repair of defects or discontinuities discovered from visual 
inspection. 


 
○ Back gouging procedure (when applicable). 


 
● Determination of final weld acceptable quality: 


 
○ Meets visual requirements per AWS D1.1, and the MDOT Field Manual for Pile Welding. 


 
○ Measurements using fillet weld gauge. 


 
○ Verification of all weld dimensions. 


 
● Contractor’s discipline policy for dealing with individuals who do not adhere to the QC Plan. 


 
e. Qualifications.  The individual administering the QC plan must be a Certified Weld Inspector 


(CWI) or a field welder qualified by a MDOT approved agency.  The Contractor must provide the 
names, qualifications, and welder certifications of the QC staff to the Engineer prior to pile welding. 
 


f. Visual Inspection.  All welds must be visually inspected and signed off by the Contractor’s 
QC Manager.  If corrective action is required, a follow up visual inspection must take place upon 
completion of the corrective action.  The Contractor must maintain complete records of all visual 
inspections and corrective action taken.  These records must indicate what action was taken to 
correct deficient welds when visual inspection tests indicate that the welds were not in compliance 
with specifications and the provisions of the MDOT Field Manual for Pile Welding.  The original and 
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one copy of these records must be furnished to the Engineer within 24 hours after the date covered 
by the record.  Reports must be in a portable document format (PDF) unless an alternative method 
is approved by the Engineer. 
 


g. Quality Assurance Testing.  The Engineer will periodically visually inspect welded splices, 
and may perform or require the Contractor to perform non destructive testing on any welds not 
following the QC plan in accordance to AWS D1.1 and the Special Provision for Pile Splicing.  If the 
additional testing identifies defects warranting rejection, then the performance of repairs, retesting of 
welds, and additional inspection will be done at no additional cost to the Department.  Repair welds 
according to AWS D1.1.  If the Contractor fails to follow the QC plan or certifies failing welds, the 
Contractor will be required to provide a CWI at no cost to the Department.  The CWI will then be 
responsible to visually inspect all welded pile splices for the remainder of the project, or until such 
time that the Contractors procedures return to full compliance with the QC plan. 
 


h. Measurement and Payment.  Separate payment will not be made for providing and 
maintaining an effective QC program, and all costs associated will be included in the piling pay 
items. 
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SAMPLE PILE WELDING QUALITY CONTROL PLAN 
 


a. Description.  (Insert company name) will comply with the Standard Specifications for 
Construction, AWS D1.1 and the contract documents for pile welding. 
 


b. Welding.  (Insert company name) will perform the welding according to the Standard 
Specifications for Construction and the contract documents.  Pile welding will be in conformance to 
the approved weld procedure, and details as shown as shown on the plans. 
 


c. Welding Quality Control Plan.  (Insert company name) staff will visually inspect the welds. 
The welding QC plan manager will be (Insert name) and will be responsible for visually inspecting 
and acceptable quality determination on all pile welds.  This person is also responsible for all 
documentation of weld acceptance and corrective actions taken. 
 
Removal of slag after each weld pass will be performed by (Insert name or names) using (Insert 
method). 
 
Backgouging for full penetration butt welds will be performed by (Insert name or names) using 
(Insert method). 
 
Removal of other weld discontinuities such as arc strikes, cracks, porosity, undercut and overlap will 
be performed by (Insert name or names) using (Insert method). 
 


d. Welders.  The following welders will be performing pile welding on this project in the 
following positions with welder certifications expiring on: 
 


Name Qualified Weld 
Position(s) 


Welder Certificate Expiration Date 


   
   
   
   
   
   
   


 
e. Weld Procedure.  (Insert company name) will submit a weld procedure for approval, or a 


pre-approved weld procedure.  (Include approved weld procedure in QC plan) 
 


f. Weld Rod.  (Insert company name) will use (Insert rod type and size).  Opened weld rods 
will be stored in a hot box and kept dry.  Prior to use, the weld rods will be heated to the proper 
temperature and stored according to 707.03.D.8.b of the Standard Specifications for Construction. 
 


g. Weld Preparation and Fit Up.  (Insert company name) will take the following action to 
ensure welds are prepared, and the pile sections are aligned with the proper root opening according 
to the contract. (List proposed actions) 
 


h. Verification of Meeting Specifications.  (Insert company name) will take the following 
action to ensure the proper weld procedure is performed, and the final weld meets specifications.  
(List proposed actions) 
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i. Discipline Procedure.  (Insert company name) will take the following disciplinary actions 


against employees who do not perform welded splices to the level of acceptance per the welding 
QC plan, or for improper implementation of the welding QC plan.  (List proposed actions) 
 


j. Records.  (Insert company name) will maintain a copy of all visual inspections, acceptance 
documentation, and corrective actions performed, and provide them to the Department prior to 
driving the spliced pile. 
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Attach pile layout sketch showing footing outline and numbering of piles.  Identify test piles 


File 307 


DISTRIBUTION:  ORIGINAL –Construction Engineer, COPIES – Region Soil/Materials Engineer 
 Construction Field Services– Geotechnical Services Section, Bridge Design - Lansing 


CONTRACT ID PROJECT NO. STRUCTURE NO. ROUTE  
SHEET________ 
 
OF ________ 
 


CROSSING CONTRACTOR SUBST. UNIT 


TYPE OF PILE WEIGHT PER FOOT MAKE, MODEL & TYPE OF HAMMER 


RATED ENERGY HAMMER 
                                                   (kip ft) 


WEIGHT OF RAM (Wr) lbs  


ITEM DATE 
DRIVEN 


PILE 
NO. 


BLOWS 
Per 


FOOT 


HAMMER 
ENERGY 


(kip-ft) 


NOMINAL 
PILE 


DRIVING 
RESISTANCE 


(kips) 


ORIGINAL
LENGTH 


ft  ** 


SPLICE 
LENGTH 


ft 


TOTAL 
LENGTH 


ft 


CUT-OFF 
LENGTH 


ft 


DRIVEN 
LENGTH


ft 


MDOT 
QA VERIFICATION* 


# of Splices
Welded 
Splices 


Accepted 


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


             


 TOTAL THIS SHEET        


 TOTAL THIS UNIT        


 AVERAGE        


DEPTH AND DIAMETER OF PREBORE NO. OF SPLICES THIS UNIT 


REMARKS: 
 
 
INSPECTOR CONSTRUCTION ENGINEER DATE 


*QA verification shall be performed on a minimum of 10% of the piles.  See the MDOT Field Manual for Pile Welding for more details. 
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MICHIGAN 
DEPARTMENT OF TRANSPORTATION 


 
SPECIAL PROVISION 


FOR 
PILE SPLICING 


 
OFS:MJF 1 of 4 APPR:CER:JAB:07-01-15 


FHWA:APPR:07-16-15 
 
Delete subsection 705.03.C.2.d on page 375 of the Standard Specifications for 
Construction, in its entirety and replace it with the following: 
 
d. Pile Splicing.  Piles considered to be primary members or part of the superstructure, as 


defined by the Engineer, must follow the AASHTO/AWS D1.5:2010, Bridge Welding Code (as 
modified by 12SP-707A - Structural Steel and Aluminum Construction) in accordance with 
subsection 707.03.D.8 of the Standard Specifications for Construction.  Piles considered to 
be primary members will be stated on the contract plans and are subject to 100 percent visual 
inspection (VI) and ultrasonic testing (UT). 


 
Ensure non-primary member piles, hereafter called piles, are welded in accordance with the 
American Welding Society (AWS) D1.1:2010, Structural Welding Code – Steel (as modified 
by 12SP-707A - Structural Steel and Aluminum Construction), hereafter called AWS D1.1, 
except as modified herein. 


 
Do not splice timber piles.  Provide steel piles in full length sections or splice them as shown 
on the plans and approved by the Engineer.  The Contractor may provide piling and splices 
as required to obtain the required nominal pile driving resistance and penetration.  Piles 
spliced using complete penetration butt welds must develop the full moment capacity of the 
pile section across the splice location.  Weld piles as detailed on the plans. 


 
i. Welder Certification.  Agencies approved by the Department may perform welder 


certification tests for welding piles.  Welders must pass the welder certification test and 
present a certificate to the Engineer prior to welding on Department projects.  The 
Engineer may witness the testing and will not accept welder tests by non-approved 
agencies.  Welder certification remains in effect for 2 years, unless the welder does not 
engage in welding for at least 3 months, or a specific reason exists to question the welder’s 
ability.  The Engineer may require a confirming certification test during the progress of the 
work. 


 
For additional information about the MDOT Certification Program visit the web location 
listed below. 


 
http://www.michigan.gov/documents/mdot/MDOT_Certified_Weld_Testing_Agency_Prog
ram_082312_396129_7.pdf 


 
Submit welding procedure specifications (WPS) in accordance with AWS D1.1 and a 
quality control plan (QCP) for the welding of pile splices in portable document format 
(PDF).  Provide the Department with 10 working days for each review period.  Do not 
perform pile welding until the WPS and QCP have been approved by the MDOT’s 
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Structural Fabrication Engineer. 
 


ii. Welding Requirements.  Perform welding in accordance with AWS D1.1 by the shielded 
metal arc welding (SMAW) process using E7015, E7016, or E7018 electrodes.  Do not 
use gas metal arc welding (GMAW), or other gas shielded processes.  The Engineer may 
approve submerged arc welding (SAW) or other processes for welding. 


 
Blast clean or grind contact surfaces, joints, and surrounding area before welding.  
Remove loose mill scale, paint, galvanizing, grease, oil, rust, moisture, and other 
contaminants from base metal before welding.  Grind joints before welding to remove 
pitting, kerfs and irregularities.  Prepare joints and remove all foreign material in 
accordance with AWS D1.1, Section 5. 


 
For the alternate pile splice detail, bring the splicer sleeves into as close contact with the 
pile sections as practical.  If the separation between the pile section and splicer sleeve 
exceeds 1/16 inch, increase the legs of the fillet weld by the amount of the separation 
distance, which must not exceed 3/16 inch.  Misalignment of pile splices or lack of full 
bearing contact for partial penetration groove welds requires approval of the Engineer.  
Smoothly transition weld profiles by grinding stop-start areas or other irregularities. 


 
Do not perform pile welding when the ambient temperature is below 0 degrees Fahrenheit 
(F) or during periods of precipitation, unless heating and housing the area as approved by 
the Engineer.  When the ambient temperature is below 32 degrees F, preheat the pile 
metal a minimum distance of 3 inches in all directions from the weld joint to a minimum of 
70 degrees F and maintain the temperature during welding. 


 
Store and use electrodes in accordance with AWS requirements.  Dry all electrodes in an 
oven at a minimum of 500 degrees F for a minimum of 2 hours before use unless from a 
hermetically sealed container.  Store the electrodes in a hot box at a minimum of 250 
degrees F after drying.  Use electrodes within 2 hours of exposure to the atmosphere or 
redry as described above.  Do not redry electrodes more than one time.  Do not use 
electrodes that have been wet. 


 
iii. Weld Inspection.  Remove slag from all weld passes including finished welds.  Ensure the 


surface of welded joints are sufficiently uniform, surface should not be coarse or contain, 
ripples, sharp corners, interpass valleys, underfill or undercut.  Welds must not contain 
cracks, lack of fusion, excessive porosity, or lack of penetration.  Verify fillet weld size 
using a fillet weld gage. 


 
Repair cracked welds or welds the Engineer determines are unacceptable.  Repair welds 
in accordance with AWS D1.1, Section 5.26.  Grind all arc strikes and tack welds to base 
metal.  Peening is not permitted.  Repair unacceptable welds at no additional cost to the 
Department. 


 
Nondestructive testing (NDT) of pile welds will be determined by the Engineer if visual 
inspection and any necessary repairs do not result in an acceptable weld.  NDT will be 
performed in accordance with AWS D1.1.  Blast clean or grind welds before the NDT can 
be performed.  The Engineer will determine the frequency, location, and type of NDT to 
be performed for each weld.  Generally, liquid dye penetrant or magnetic particle testing 
is performed for fillet and partial penetration butt welds, whereas ultrasonic testing (UT) is 
performed for complete penetration butt welds.  The Engineer may perform additional NDT 
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of any or all welds in accordance with AWS D1.1.  All costs associated with performing 
NDT will be paid by the Department if initial testing indicates an acceptable weld.  If testing 
identifies defects warranting rejection, the Contractor must repair the welds and hire 
qualified NDT personnel to retest the welds until the welds are acceptable to the Engineer.  
All costs associated with performing the initial test, weld repairs and retests of 
unacceptable welds must be paid by the Contractor.  No additional compensation will be 
granted for delays, down-time, or idle equipment and labor for NDT of pile welds. 


 
NDT must be performed by personnel qualified as Level III, Level II or Level I (working 
under the direct supervision of the NDT Level II) in accordance with the latest American 
Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-1A to 
perform all tests.  The Engineer may witness NDT. 


 
Penetrant testing (PT) is required for inspection of the web complete joint penetration weld 
terminals if cope holes are used at the web flange juncture.  Ensure PT is performed in 
accordance with subsection 707.03.C.10 of the Standard Specifications for Construction. 


 
Add the following pay item in subsection 705.04, on page 380 of the Standard 
Specifications for Construction: 
 


Pay Item Pay Unit 
 


Pile, Steel, Splice ........................................................................................................ Each 
 
Delete the 9th paragraph in subsection 705.04.A.1, page 381 of the Standard Specifications 
for Construction. 
 
Add the following subsection 705.04.A.8, on page 381 of the Standard Specifications for 
Construction. 
 
8. Pile, Steel, Splice includes all work and materials required to splice and inspect steel H and 


CIP shell piles in accordance with AWS D1.1 (except as modified herein), the standard 
specifications, and the approved weld procedure.  Payment for pile splices, including test and 
production piles, will be limited to the following formula:  One splice will be paid for the first 
100 linear feet of pile with a maximum of one additional splice for each 50 linear foot 
increment, thereafter.  The number of paid splices must not be more than the average of one 
splice per 50 lineal feet of pile based on the estimated pile tip elevation as indicated on the 
plans.  Additional splices required for additional pile length needed to achieve the required 
bearing capacity as directed by the Engineer, will be paid for at the contract unit price, but 
limited to one splice per 50 lineal feet of additional pile. 


 
Furnished pile up to 40 feet in length must not contain more than 3 shop or field splices.  
Furnished pile in excess of 40 feet in length must not contain more than 4 shop or field splices.  
Should pile be furnished with shop welded splices, the Contractor must furnish a shop 
inspection report from a Certified Welding Inspector (CWI) indicating all welds meet AWS D1.1 
and give 2 weeks’ notice to the Engineer before beginning work in the shop.  Ensure all shop 
welding is done in accordance with AWS D1.1 (except as modified herein), the standard 
specification, and the approved weld procedure.  MDOT reserves the right to conduct 
Ultrasonic Testing (UT) on shop or field welded splices.  Work associated with shop or field 
splices will not be paid for separately, but included in the above unit price. 
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Payment for splices on piles considered to be primary members will include the cost of the 
required NDT for acceptance per AWS D1.5, except as modified by the contract. 
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SPECIAL PROVISION 


FOR 
QUALITY CONTROL PLAN FOR WELDING PILE SPLICES 


 
OFS:MJF 1 of 4 APPR:POJ:CER:07-06-15 


FHWA:APPR:07-16-15 
 


a. Description.  This work consists of providing and maintaining a quality control plan (QCP) 
for welding non-primary member pile splices to produce welds that meet American Welding 
Society (AWS) D1.1:2010, Structural Welding Code - Steel (as modified by the current FUSP 
12SP707(A), Structural Steel and Aluminum Construction), hereafter called AWS D1.1.  QCP’s 
are not required for primary member pile splices.  Perform quality control (QC) inspection in 
accordance with the QCP during all phases of the welding.  The QCP must conform to the Special 
Provision for Pile Splicing and the specifications herein. 
 


b. Quality Control Plan.  Provide and maintain a QCP stating the scope of work and listing 
all methods, procedures, personnel, equipment, supplies, and facilities necessary to ensure the 
welded pile splices meet the contract requirements.  Ensure the QCP is administered by a QC 
Manager that is a full time employee or consultant contracted by the Contractor (see requirements 
below).  The individual must have clearly defined authority and responsibility to take all actions 
necessary for the successful implementation of the QCP, including but not limited to the 
Contractor’s QC acceptance and rejection of welds, and prescription of corrective measures to 
ensure welds meet the contract requirements.  Provide a list describing the responsibilities for all 
others involved in the QCP. 
 
Submit the QCP for review to the Engineer a minimum of 10 working days before the start of pile 
driving.  The Engineer will contact the Operations Field Services Division, Structural Fabrication 
Engineer at the following email address to review and approve the QCP: 
 


MDOT-StructuralFabrication@michigan.gov 
 
Provide the Engineer the opportunity to witness all welding and QC inspection.  Do not begin 
welding of pile splices before approval of the QCP by the Engineer.  The Engineer will notify the 
Contractor of any objections, changes or revisions to the proposed QCP within 5 working days of 
the receipt of the QCP. 
 
All QC test reports and splicing records must include the pile location (substructure unit) and pile 
number (based off the project plans).  Failure of the Contractor to provide proper documents for 
QC will be justification for withholding acceptance for the welded pile splices, or as a basis for 
non-payment. 
 


c. Pre-Welding Meeting.  The Contractor must hold a pre-welding meeting to discuss the 
QCP in detail including roles and responsibilities of all QC staff.  All Contractor staff (QC and 
production) listed on the QCP must attend the meeting and record their name in a sign in sheet.  
The Contractor must notify the Engineer of the meeting date, time, location, and provide a call in 
number for Department personnel not able to attend the meeting.  Provide this information to the 
Engineer a minimum of 10 working days prior to the meeting.  The QCP must be approved by the 
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Engineer prior to the pre-weld meeting. 
 


d. Quality Control Plan Contents.  At a minimum, include the following items in the QCP. 
 


1. Scope of work. 
 


A. Type and size of piles; 
 


B. Number of piles; 
 


C. Anticipated driven pile lengths; 
 


D. Anticipated number of splices per pile; 
 


E. Pile position for splicing; and 
 


F. Pile splice detail (complete joint penetration (CJP) weld or alternate splice). 
 


2. Weld procedure specification (WPS) for approval or pre-approved WPS. 
 


3. A list of the Contractor’s QCP staff involved in the pile splicing operation including 
name, position, role, and responsibilities.  Ensure this list is updated throughout the project. 


 
4. All relevant information for the pre-welding meeting. 


 
5. Pre-Welding QC Manager Checklist. 


 
A. Cleanliness of the pile in the area of the weld; 


 
B. Alignment and pile fit up; 


 
C. Proper root opening; 


 
D. Acceptable atmospheric conditions for welding; 


 
E. Type and size of welding electrode (rod); 


 
F. Handling, storage (rod ovens), and care of the electrodes according per 12SP-


705A - Special Provision for Pile Splicing; 
 


G. Allowable atmospheric exposure of low-hydrogen shielded metal arc welding 
(SMAW) electrodes; and 


 
H. Welding positions. 


 
6. During Welding QC Manager Checklist: 


 
A. Slag removal procedures after each pass of welding and visual inspection by the 


welder; 
 


B. Corrective action plan for repair of defects or discontinuities discovered from visual 
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inspection; and 
 


C. Back gouging procedure (when applicable). 
 


7. Post-Welding QC Manager Checklist: 
 


A. Meets visual requirements per 12SP-705A - Special Provision for Pile Splicing; 
 


B. Measurements using fillet weld gauge; and 
 


C. Verification of all weld dimensions. 
 


8. Contractor’s discipline policy for dealing with individuals who do not adhere to the 
QCP. 


 
e. QC Manager and Pile Welder Requirements.  The QC Manager is defined as the 


individual administering the QCP and must be a Certified Weld Inspector (CWI), a MDOT Certified 
Welder tested by a MDOT authorized agency, or a MDOT Qualified Welder tested by the 
Department.  Ensure the pile welder is either a MDOT Certified Welder or MDOT Qualified Welder.  
Provide the names and necessary certification/qualifications of all QC staff to the Engineer prior 
to welding. 
 
For additional information about the MDOT Welder Certification Program visit the web location 
listed below: 
 
http://www.michigan.gov/documents/mdot/MDOT_Certified_Weld_Testing_Agency_Program_0
82312_396129_7.pdf 
 
For additional information about the MDOT Welder Qualification Program visit the web location 
listed below: 
 
http://www.michigan.gov/documents/mdot/Welder_Qualification_Program_Portfolio_071014_46
2432_7.pdf 
 


f. Visual Inspection (VI).  Ensure all welds are VI (Penetrant testing is required for CJP 
welds with cope holes) and accepted by the Contractor’s QC Manager.  The welder is allowed to 
perform the QC inspection after each weld pass (During Welding Inspection as defined in the 
approved QCP).  If corrective action is required, the QC Manager must inspect and accept the 
repaired weld. 
 


g. Quality Assurance Testing.  The Engineer will periodically inspect welded splices and 
may perform or require the Contractor to perform other nondestructive testing (NDT) on any welds 
not following the QCP or 12SP-705A - Special Provision for Pile Splicing.  If the additional testing 
identifies rejectable defects then all costs associated with repairing the weld, retesting the weld 
using the same NDT that found the defect, and the cost associated with the initial test that found 
the defect will be at the Contractor’s expense.  If the Contractor fails to follow the QCP or accepts 
welds with defects then the Contractor will be required to provide a CWI at no cost to the 
Department to inspect and accept all welded pile splices for the remainder of the project. 
 


h. Pile Welding QCP Template and Records.  Maintain complete QC records documenting 
the required acceptance criteria have been met including:  pre-welding, during welding, post-
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welding, corrective repairs, and final acceptance.  These records must indicate what action was 
taken to correct deficient welds when inspection indicates defective welds.  Ensure the QC 
records are furnished to the Engineer within 24 hours after the date covered by the record in 
portable document format (PDF). 
 
The Contractor is required to submit QCP’s and pile welding records using the following MDOT 
Forms: 
 


1. Pile Welding Quality Control Plan (Form 5627); 
 


2. Pile Welding Splice Record (Form 5628); and 
 


3. Pile Welding Corrective Action Record (Form 5629). 
 


I. Measurement and Payment.  All costs associated with providing and maintaining an 
effective QCP will be included in the piling pay items. 
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a. Description.  This specification covers the fabrication of structural steel and aluminum, 
modifying the Standard Specifications for Construction (hereafter called standard specifications) 
and the referenced AWS Codes.  In case of conflict between the standard specifications and AWS 
specifications, the standard specifications will govern. 
 


b. AASHTO/AWS D1.5M/D1.5:2010, Bridge Welding Code (hereafter called AWS D1.5).  
Ensure the fabrication of structural steel bridge members and other miscellaneous structural steel 
elements is performed according to AWS D1.5. 
 
Any reference to prequalified joints or procedures in AWS D1.5 must be deleted. 
 
AWS D1.5 subclauses are modified as specified herein: 
 
2.8.8: Add the following sentence to the end of the existing paragraph: 
 


Welds on opposite sides of a common plane must be continuous, as shown on the contract 
drawings, and corners ground to eliminate notches greater than 0.01 inch.  Provide a smooth 
transition to the weld metal after grinding. 


 
2.9.1.1: Delete the existing paragraph in its entirety and replace with the following sentence: 
 


Qualification tests will be required for all plug and slot welds. 
 
2.9.3: Add the following sentence to the end of the existing paragraph: 
 


The maximum center-to-center spacing of plug welds must be equal to the minimum plus 1/2 
inch. 


 
2.17.5.1:  Change “….subject to tensile stress shall have a smooth transition…” to read 
“…subject to tensile and compressive stress shall have a smooth transition…” 
 
3.1.3: Change "...when the ambient temperature is lower than 0 degrees F..." to read "...when 


the ambient temperature is lower than 40 degrees F...". 
 
3.2.1: Delete the existing paragraph in its entirety and replace with the following paragraph: 
 


Surfaces and edges to be welded must be smooth, uniform, and free from fins, tears, cracks, 
all mill scale, and other discontinuities which would adversely affect the quality or strength of 
the weld.  Surfaces to be welded and surfaces adjacent to a weld must also be free from loose 
or thick scale, slag, rust, moisture, grease, and other foreign material that would prevent 
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proper welding or produce objectionable fumes.  All edges whether welded or not must be 
conditioned by very shallow grinding to remove the hardened layer left by resolidification. 


 
3.3.8: Delete the existing paragraph in its entirety and replace with the following paragraph: 
 


Temporary or fit-up welds must be subject to the same welding procedure specification 
requirements as final welds.  They must be removed unless otherwise permitted by the 
Engineer.  Any Temporary or fit-up welding must be clearly shown on the shop plans and 
approved by the Engineer.  A procedure for removal of all temporary or fit-up welds must be 
submitted, in writing, to the Engineer for approval.  If removed, they must be ground flush with 
the original surface to a surface finish of less than 125 microinches-rms, finished parallel to 
the direction of primary stress.  Removal of temporary welds must conform to the requirements 
of AWS 3.3.7.3 and AWS 3.3.7.4.  If temporary welding is approved, non-destructive testing 
of the temporary weld areas may be required by the Engineer and performed at the 
Fabricator's expense to ensure that no cracks or flaws have been produced in the base metal. 


 
3.13.3: Delete the existing paragraph in its entirety and replace with the following sentence: 
 


Steel backing on welds must be removed and the joint must be ground smooth, unless 
otherwise directed by the Engineer. 


 
3.13.6: Delete the word “copper” from the first sentence in the first paragraph and delete the 


second paragraph in its entirety. 
 
4.1.3: Add the following sentence to the existing paragraph: 
 


A filler metal log sheet must be available at all times for the Engineer to review. 
 
4.2: In this subclause all references to an ambient temperature of -20 degrees C (0 degrees 


F) must be changed to an ambient temperature of 5 degrees C (40 degrees F). 
 
4.2.2: Add the following sentence: 
 


The maximum interpass temperature on M270 Grade 36, 50, 50W, and HPS 50W steel must 
not exceed 650 degrees F. 


 
4.6.8: The progression for all passes in the vertical position must be upward (including 


repairs). 
 
4.7.6: Add the following sentence to the existing paragraph: 
 


Any use of backing materials or sealing by welding is subject to the approval of the Engineer 
and may be qualified by procedure qualification tests as directed by the Engineer. 


 
5.2.4: Delete the existing paragraph in its entirety and replace with the following paragraph: 
 


Testing as specified by the standard specifications, AWS D1.5, MDOT supplemental 
specifications, special provisions, and contract documents is considered included in the bid 
price for fabricating and furnishing structural steel and therefore payment for such testing is 
at the Contractor's/Fabricator's expense.  This includes additional testing required by the 
Engineer for welders, welding operators, or welding procedures. 
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Table 5.8: In the table under "1. Test on Plate" in the Type of Weld column, delete the Fillet 


Option No. 2 and accompanying referenced Figure 5.22. 
 
5.11: Delete the subclause in its entirety. 
 
5.11.1: Delete the subclause in its entirety. 
 
5.12.4: Add the following sentence to the end of the subclause: 
 


Nonstandard joints, as determined by the Engineer, must be "mocked-up" to duplicate joints 
used in production. 


 
5.13: Delete the subclause in its entirety. 
 
5.13.1: Delete the subclause in its entirety. 
 
5.13.2: Delete the subclause in its entirety. 
 
5.20: In this subclause additional test specimens cannot be cut from the same procedure 


qualification test plate.  Any other references within this code to cutting from the same 
procedure qualification test plate must be deleted. 


 
5.21.4: In the first sentence of this subclause, change "...remaining in effect indefinitely..." to 


read "...remaining in effect for 3 years...". 
 
5.23.1.5: Delete the existing paragraph in its entirety and replace with the following paragraph: 
 


Plug Weld Qualification Tests for Plug Welds Only.  The joint must consist of a diameter hole 
the same size as that used in production in a plate the same thickness as that being welded.  
Backing must be of the same thickness and material as that to be used in production.  In 
addition, Ultrasonic Testing (UT) must be required for plug weld qualification and must meet 
the requirements shown in Table 6.3.  Conduct macroetch test according to subclause 5.27.6. 


 
5.23.2.4(2)(b): Delete this subclause and accompanying referenced Figure 5.27. 
 
5.27.1: In this subclause add the following requirements for visual inspection to the existing 


paragraph: 
 


No discontinuities exceeding 1/8 inch measured in any direction on the surface. 
 


Summation of all discontinuities exceeding 1/32 inch but less than or equal to 1/8 inch cannot 
exceed 3/8 inch. 


 
5.27.6.1: In this subclause add the following requirements to the existing requirements: 
 


(7) No discontinuities exceeding 1/8 inch measured in any directions on the surface. 
 


(8) Summation of all discontinuities exceeding 1/32 inch but less than or equal to 1/8 inch 
cannot exceed 3/8 inch. 
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5.27.6.2(3): Change "...in excess of 1/4 inch..." to read "... in excess of 1/8 inch...". 
 
6.3.1: Add the following sentence to the existing paragraph: 
 


Approved weld procedures are to be posted where work and welding are being performed. 
 
6.4.3: Add the following at the end of the existing paragraph: 
 


...or the contract documents. 
 
6.6.5: Delete the existing paragraph in its entirety and replace with the following paragraph: 
 


If nondestructive testing (NDT), not specified in the original contract agreement, is 
subsequently requested by the Engineer, the Contractor must perform any requested testing 
or must permit any requested testing to be performed.  Any cost related to subsequent testing 
requests must be paid for by the Engineer if testing does not result in a rejectable defect.  
However, if such testing should disclose any deficiencies which require repair work, all costs 
associated with the original and subsequent NDT must be paid for by the 
Contractor/Fabricator. 


 
6.7.7: Add the following at the end of the existing paragraph:  
 


PT inspection must be performed at the ends of all CJP (butt, corner, and T) weld terminations 
for primary members. 


 
6.19.8: Remove reference to Table 6.4. 
 
6.20.1: Add the following at the end of the existing paragraph: 
 


All discontinuities found by UT must be recorded on the NDT report.  
 
6.26.1.5: Add the following at the end of the existing paragraph: 
 


Cross frames and diaphragms attached to connection plates or stiffeners of horizontally 
curved girders are considered primary members.  Fillet welds attaching connection plates or 
stiffeners to the web of horizontally curved girders that carry loads from cross frames or 
diaphragms are considered part of the primary member. 


 
6.26.2.1: In the first sentence, change "For welds subject to tensile stress under any condition 


of loading..." to read "For all welds under any condition of loading...". 
 
6.26.2.2: Delete this subclause in its entirety and referenced Figure 6.9.  See subclause 6.26.2.1 


as modified herein and Figure 6.8. 
 
6.26.3.1(1): Change "Welds subject to tensile stress under any condition of loading..." to read 


"Welds under any condition of loading...". 
 
6.26.3.1(2): Delete this subclause in its entirety and referenced Table 6.4. See subclause 


6.26.3.1(1) as modified herein and Table 6.3. 
 
6.26.3.3: Change “Table 6.4” to “Table 6.3” and change “actual web thickness” to “nominal web 
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thickness”.  
 
12.4.5: Add the following to the paragraph: 
 


The supplementary requirements of AASHTO M270 (ASTM A709) for fracture critical impact 
tests are required for zone 2.  The Charpy test pieces shall be coded with respect to heat/plate 
number and that code shall be recorded on the mill-test report of the steel supplier with the 
test result.  If requested by the Engineer, the broken pieces from each test (three specimens, 
six halves) shall be packaged and forwarded to the MDOT, Operations Field Services – 
Structural Fabrication Unit. 


 
12.6.5.1: Add the following to the paragraph: 
 


Electrodes for Shielded Metal Arc Welding shall be E7018, E8018, E9018, E10018, and 
E11018. 


 
12.7.5: Add the following to the end of the paragraph: 
 


Evidence must include third-party CWI witnessing the test and RT film available for the 
owner’s review.  If this evidence cannot be provided all costs associated with the procedure 
qualification must be at the contractor’s expense. 


 
12.8.2: Add the following to the paragraph: 
 


The Engineer must witness all welding and test plates must be submitted to the owner for 
testing. 


 
Delete any reference in this subclause to requalification on an annual basis. 


 
12.15.2.2: Add the following to the paragraph: 
 


The minimum post heat time for production and repair welds shall be one hour. 
 
12.17: Add the following after the first paragraph: 
 


Repair drawings shall contain two lines for the Inspector's signature.  Signature on the first 
line shall indicate the Inspector has examined the discontinuity(s) and agrees that the repair 
drawings accurately describe the discontinuity(s).  When repairs are completed, signature on 
the second line shall indicate acceptance of the completed repair and the specified 
nondestructive tests.  Discontinuities shall be drawn as they appear from visual inspection 
and nondestructive testing (NDT). 


 
12.17.6: Add the following to the subclause: 
 


The repair procedures shall include the welding procedure specification.  Procedures qualified 
by test for the fabrication need not be qualified by test for the specific method of repair unless 
otherwise ordered by the Engineer. 


 
(14)  If stress relief heat treatment is required, it shall be completely described.  Tests shall 
be performed to determine the effect of the heat treatment on both weld and base metal 
properties before the procedure is approved.  Final acceptance NDT shall be performed after 
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stress relief is complete. 
 


(15)  Repairs in tension butt welds shall be examined by ultrasonic (UT) and radiographic (RT) 
test methods.  Repairs to all other groove welds shall be examined by UT.  Fillet weld repairs 
shall be examined by magnetic particle testing (MT).  RT shall conform to clause 6 and may 
be performed as soon as the weldment has cooled to ambient temperature.  UT shall also 
conform to clause 6 and MT shall conform to ASTM E 709.  Final acceptance testing by MT 
and UT shall not be performed until the steel weldments have been cooled to ambient 
temperature for at least the elapsed time indicated as follows: 


 
Thickness Minimum Time 
2 inches or less 24 hours 
over 2 inches 48 hours 


 
All repair welding and nondestructive testing shall be performed as described in the approved 
repair procedure. 


 
Approved critical repair procedures shall be retained as part of the project records. 


 
12.18: Add this subclause to the code: 
 


The Owner reserves the right to perform random NDT QA tests of welds, whether or not 
previously found acceptable by QC.  If a weld is found to contain rejectable indications in QA 
then the following NDT shall be performed by and at the expense of the Fabricator:  Two 
consecutive welds of the same type preceding the defective weld shall be tested.  If any two 
consecutive welds are found by QC to contain rejectable indications, four consecutive welds 
made to the same welding requirements shall be tested by QC.  All such testing shall be 
witnessed and verified by QA.  All rejectable indications disclosed shall be repaired and 
reinspected by NDT at the Fabricator's expense. 


 
The QA witnessing and verification of QC testing will be carried out in a timely manner, so as 
not to interfere with production. 


 
The Fabricator/Erector shall maintain documentation of all visual and NDT for timely review 
and confirmation by the Engineer.  Two copies of all documentation shall be submitted to the 
Engineer upon completion of the project. 


 
12.19: Add this subclause to the code: 
 


For welding procedure qualification, the test plate shall be according to the AASHTO Guide 
Specifications for Fracture Critical Steel Bridge Members with the following applying to the 
notes for Figure 1: 


 
Delete notes 1, 3, 4, and 7 in the AASHTO guide specifications and replace them with the 
following: 


 
1. "T" is equal to the maximum thickness to be welded, except as provided herein.  When 


the thickness to be welded exceeds 2 inches, "T" shall be the maximum depth of bevel, or 
2 inches, whichever is the greater amount.  The minimum thickness test plate shall be 1 
inch in the event that the maximum thickness to be welded is less than 1 inch. 
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3. The minimum preheat and interpass temperature shall be according to Table 12.3, 12.4, 
or 12.5 as applicable. 


 
4. Welding procedure test plates shall be witnessed by the Engineer.  Test plates shall be 


sent to the Owner for machining and testing. 
 


7. The reduced section tension specimen shall be according to Figure 5.10 except that "T" 
is equal to the test plate thickness. 


 
Table 12.2: Delete Note a.  
 


c. AWS D1.1/D1.1M:2010, Structural Welding Code – Steel (hereafter called AWS D1.1).  
Ensure shop fabrication of structural steel members (e.g. steel sign support structures, tower 
lighting units, CCTV towers, traffic signal mast arms and poles, drainage components, expansion 
dams, curb plates, bearings, railings and other miscellaneous structural steel members as 
determined by the Engineer) is performed according to AWS D1.1.  Fabricators may qualify under 
the provision of AWS D1.5 if approved by the Engineer. 
 
For tubular fracture critical members follow AWS D1.5 (clause 12) and the latest LRFD Guide 
Specification for Design of Pedestrian Bridges. 
 
Any reference to prequalified joints must be deleted.  See subclause 4.2.1 as modified herein. 
 
Table 3 .2: Add the following general note to the table:  
 


The ambient air temperature in the vicinity of the weld must not be less than 40 degrees F. 
 
3.2.1: Delete this subclause in its entirety. See requirements herein under modifications to 


AWS Clause 4. 
 
3.5.2: Delete this subclause in its entirety and eliminate all references within AWS D1.1 to 


alternate methods for establishing minimum preheat and interpass temperatures. 
 
3.6: Delete the existing subclause in its entirety and replace with the following paragraph:  
 


All welding procedure specifications to be used must be prepared by the Manufacturer, 
Fabricator, or Contractor as written procedure specifications, and submitted to the 
Department.  A suggested form showing the information required in the procedure 
specification is given in Annex E. 


 
3.6.1: Delete this subclause in its entirety.  See subclauses 4.2.1 and 3.6 as modified herein. 
 
3.7.1: Delete the existing subclause in its entirety and replace with the following paragraph: 
 


The progression for all passes in the vertical position must be upward including repairs. 
 
3.9.3: Add the following sentence to the existing paragraph: 
 


Qualification tests must be required for all skewed T-Joints. 
 
3.12: Add the following sentence to the existing paragraph: 
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Qualification tests must be required for all partial joint penetration groove welds. 


 
4.2.1: Delete the existing subclause in its entirety and replace with the following paragraph: 
 


Welding procedures must be qualified prior to use, by tests as prescribed in Part B of this 
clause.  No welding must be done on any project until shop welded procedure qualification 
tests described in Part B of clause 4 demonstrate the performance of the wire-flux combination 
when welding with shop equipment using the shop welding procedure specification and 
representative samples of the wire, flux, and plates or shapes to be used in production.  The 
type of procedure qualification test(s) run by the fabricator must be determined by the 
Engineer.  Welds for procedure qualification must be made according to the shop welding 
procedure specification, including observance of preheat and interpass temperatures, using 
representative samples of the electrodes, flux, and base metal to be used in production.  The 
Department will maintain records of procedures qualified by each shop, so that it will not be 
necessary to requalify for each new contract, as long as the qualified procedure remains 
controlled within the limitation of variables specified in Part B of clause 4, and provided that 
the welding machines, type of steel, and range of thickness are not changed.  As an alternate 
to plate thickness procedure qualification, the Engineer may require tests run for procedures 
using actual joints used in production.  Procedures are good for 3 years.  The Engineer may 
require a retest of welding procedures whenever the Engineer feels it is warranted. 


 
4.2.1.3: Delete the existing subclause in its entirety and replace with the following paragraph: 
 


Charpy impact tests and all weld metal tensile tests are required for all groove weld procedure 
test plates.  Additional plate lengths are required for these tests.  This requirement is for all 
plate thicknesses, except that for less than 3/8 inch plates all weld metal tensile test is not 
required; however, root and face bend tests are.  Specimens tested for impact values must 
have a minimum value of 20 ft-L at 0 degrees F.  All weld tensile specimens must have values 
not less than those shown in Table 3.1 with elongation in 2 inch gage length not less than 22 
percent. 


 
4.2.3.1: In the first sentence of this subclause, change "...remaining in effect indefinitely..." to 


read "... remaining in effect for 3 years...". 
 
4.2.3.2: In the first sentence of this subclause, change "...to perform tack welding indefinitely..." 


to read  "...to perform tack welding for 3 years...". 
 
4.9.5: In this subclause additional test specimens cannot be cut from the same procedure 


qualification test plate.  Any other references within this code to cutting from the same 
procedure qualification test plate must be deleted. 


 
Table 4.11: In the table under the Type of Test Weld column, delete the Fillet Option 2 and 


accompanying referenced Figure 4.33. 
 
4.12.3: In this subclause delete all reference to prequalified consumables.  All consumables 


for fillet welds must be tested. 
 
Add the following sentence to the last paragraph in the subclause:  
 


The deposited weld metal must be tested by the Charpy impact test and must produce a 
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minimum of 20 ft-L at 0 degreees F. 
 
4.13.4.1(3)(f): Change "1/4 inch" to "1/8 inch" in the first sentence. 
 
4.13.4.1(3): In this subclause add the following requirements to the existing requirements: 
 


(g) No discontinuities exceeding 1/8 inch measured in any direction on the surface. 
 


(h) No discontinuities exceeding 3/8 inch - Sum of the greatest dimensions of all 
discontinuities exceeding 1/32 inch but less than or equal to 1/8 inch. 


 
4.30: Delete this subclause in its entirety and replace with subclause 5.23.1.5 of AWS D1.5 


and as modified in section b herein. 
 
4.31.2.1(1) & (2): Delete these subclauses in their entirety and replace with subclause 5.23.1.5 


of AWS D1.5 and as modified in section b herein. 
 
4.31.2.3: In this subclause add the following requirements to the existing requirements: 
 


(5) No discontinuities exceeding 1/8 inch measured in any direction on the surface. 
 


(6) No discontinuities exceeding 3/8 inch - Sum of the greatest dimensions of all 
discontinuities exceeding 1/32 inch but less than or equal to 1/8 inch. 


 
4.31.2.3(4)(c): Change "... in excess of 1/4 inch..." to read "... in excess of 1/8 inch...". 
 
Table 5.1: Delete and replace with Table 4.6 of AWS D1.5. 
 
5.2.2.1 & 5.2.2.2: Delete the existing subclauses in their entirety and replace with the following 


sentence: 
 


Base metal for weld tabs, backing, and spacers must be the same steel as that to be welded. 
 
5.3.2.2: Delete the last sentence of this subclause and replace with subclause 4.5.2.2 of AWS 


D1.5. 
 
5.3.2.3: Delete this subclause in its entirety and replace with subclause 4.5.2.1 of AWS D1.5. 
 
Table 5.8: Delete Table 5.8 in its entirety and replace with Table 707-1 in subsection 707.03 


of the standard specifications. 
 
5.12.2(1): In this subclause change "...when the ambient temperature is lower than 0 degrees 


F..." to read "...when the ambient temperature is lower than 40 degrees F...". 
 
5.14: Delete this subclause in its entirety and replace it with the last paragraph in subsection 


707.03.C.2.a of the standard specifications. 
 
5.18.2(1): Delete this subclause and replace with subclause 3.3.8 of AWS D1.5 as modified in 


section b herein. 
 
5.26: Add the following sentences to the end of the existing paragraph: 
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Written weld repair procedures must be approved by the Engineer prior to any weld repairs.  
For weld repairs, preheat is mandatory as specified in Table 3.2 as modified herein. 


 
6.1: Delete this subclause in its entirety and replace with subclause 6.1 of AWS D1.5. 
 
6.3.3: Add the following sentence to the end of the existing paragraph: 
 


Approved weld procedures are to be posted where work and welding are being performed. 
 
6.6.5: Delete this subclause in its entirety and replace with subclause 6.6.5 of D1.5 as 


modified in section b herein. 
 
6.9: In this subclause add the following requirements to the existing requirements: 
 


No discontinuities exceeding 1/8 inch measured in any direction on the surface. 
 


No discontinuities exceeding 3/8 inch - Sum of the greatest dimensions of all discontinuities 
exceeding 1/32 inch but less than or equal to 1/8 inch. 


 
6.12.2.1: In the title of this subclause, change "Cyclically Loaded Non-tubular Connections in 


Tension" to read "Cyclically Loaded Non-tubular Connections". 
 
6.12.2.2 & Figure 6.3: Delete this subclause in its entirety and referenced Figure 6.3.  See 


AWS 6.12.2.1 as modified herein and AWS Figure 6.2. 
 
6.13.2(1): Change "Welds subject to tensile stress..." to read "All welds under any condition of 


loading...". 
 
6.13.2(2) & Table 6.2: Delete this subclause in its entirety and referenced Table 6.2.  See 


AWS 6.13.2 (1) as modified herein and Table 6.3. 
 
6.20.2: In the third sentence of the paragraph, replace the word “painted” with the word 


“coated”. 
 
6.26.3: Replace the word “paint” with “coatings”. 
 


d. AWS D1.2/D1.2M:2003, Structural Welding Code – Aluminum (hereafter referred to as 
AWS D1.2).  Ensure shop fabrication of structural aluminum is in accordance with AWS D1.2. 
 
3.3.2: In the first sentence, change "...remaining in effect indefinitely..." to read "...remaining 


in effect for 3 years...". 
 
3.5.3: Delete this subsection in its entirety and replace with the following sentence: 
 


Radiographic examination may not be used in lieu of the bend test performance requirements. 
 
3.6.3: Add the following requirements to the existing requirements: 
 


(8) No discontinuities exceeding 1/8 inch measured in any direction on the surface. 
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(9) No discontinuities exceeding 3/8 inch - Sum of the greatest dimensions of all 
discontinuities exceeding 1/32 inch but less than or equal to 1/8 inch. 


 
3.11: Delete this subsection in its entirety.  See subsection 3.5.3 as modified herein. 
 
3.15.3: Add the following paragraph to this subsection: 
 


Additional test specimens may be designated to qualify a welding procedure when deemed 
necessary by the Engineer.  These additional tests will normally relate to the actual joint or 
structural detail being welded. 


 
3.16: In this subsection additional test specimens cannot be cut from the same procedure 


qualification test plate.  Any other references within this code to cutting from the same 
procedure qualification test plate must be deleted. 


 
3.21.6.3: Delete this subsection in its entirety and replace with the sentence: 
 


Radiographic examination may not be used in lieu of the bend test for qualification testing of 
welders or welding operators. 


 
3.23: In the first sentence, change "...remaining in effect indefinitely..." to read "...remaining 


in effect for 3 years...". 
 
4.8: Add the following paragraph to the end of the existing paragraph: 
 


Where preheat is needed, the temperature of preheat must not exceed 500 degrees F for non-
heat-treated alloys.  The use of preheat must be an integral part of the procedure specification 
which must be tested to qualify the welding procedure. 


 
5.6.5: Delete this subsection in its entirety and replace it with Clause 6.6.5 of AWS D1.5 and 


as modified in section b herein. 







