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1. Introduction 

This Quality Assurance Plan (QAP) covers the off-site fabrication of steel H-
pile with strengthening plates and/or shear studs Welding. It is prepared in 
accordance with the contract specifications and the Code of Practice for the 
Structural Use of Steel. The plan integrates internal quality-control system 
with independent acceptance inspections to ensure that all materials, 
processes, and personnel meet specified quality levels. All welding 
procedures and welder qualifications will comply with COP requirements; 

NDT tests are certified by a HOKLAS‑accredited body as required by the 
Code. 

2. Organization and Responsibilities 

 Production Manager (Management Representative): Overall authority for 
implementing this QAP and ensuring compliance with all quality standards. 
Oversees production, assigns resources, and interfaces with the Registered 
Engineer (IWE) and client. Reports quality issues to senior management. 

 International Welding Engineer (IWE): Develops and approves welding 
procedures (WPS) and qualifications. Reviews applicable welding codes and 
ensures our WPS meet AWS/EN and Hong Kong COP requirements. 
Verifies that welding equipment is properly set up and that welding 
consumables are certified. 

 Certified Welding Inspector (CWI): Conducts visual inspections during and 
after welding. Witnesses all weld procedure qualification (WPQR) tests and 
welder qualification tests. Verifies that welds meet acceptance criteria and 
that NDT is performed by qualified personnel. Reports findings to the Quality 
Manager. 

 Welders: Perform welding and stud attachment according to approved WPS 
and qualified processes. Only certified welders (qualified per COP Annex A) 
are permitted to weld structural H-pile components. 

 Quality Manager: Manages the QAP on a daily basis. Develops inspection 
and testing plans, coordinates audits, and maintains quality records. Chairs 
internal quality meetings and ensures corrective actions are carried out for 
any non-conformances. 

 QC Inspectors: Perform in-process dimensional checks (length, straightness, 
hole alignment), verify material identification, and inspect fit-up and tack 
welds. Carry out final visual (VT) and NDT inspections according to the QAP. 
Coordinate with third-party inspectors to ensure all checks are completed 
before shipment. 
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3. Fabrication Process and Equipment 

3.1 The fabrication flow follows approved shop drawings and procedures. Key 
steps include material marking, cutting, end-preparation, assembly, 
welding, and finishing of H-pile members. 

3.2 Stud Welding: We use Nelson Nelweld 6000 machines for stud welding. 
Stud attachments are performed by trained operators using qualified 
settings. All stud welds are visually inspected upon completion. 

3.3 Robotic Welding: Automated arc welding is performed with four Fanuc 
robotic stations. Two stations use Lincoln Power Wave AC/DC 1000SD 
power sources fitted with LSO (Long Stick-Out) submerged-arc welding 
torches. LSO technology extends the stick-out length (up to about 160 
mm) and preheats the wire, which significantly increases the melt-off rate. 
In practice, LSO can nearly double the deposition rate compared to 
conventional SAW setups. The other two stations use standard Lincoln 
Power Wave R450 sources. 

3.4 All welding equipment (robots, studs, torches) and accessories are 
maintained and calibrated per manufacturer guidelines. Consumables 
(wire, flux, studs) are verified against approved specifications and lot 
traceability is maintained. 

4. Welding Procedures and Qualifications 

4.1 Procedure Qualification: Welding procedure specifications (WPS) are 
developed based on applicable codes (e.g. AWS D1.1) and project 
requirements. Each WPS is verified by a Procedure Qualification Record 
(PQR) test on representative joint configurations. PQR tests are 
witnessed by the CWI and documented. Per Hong Kong practice, all 
WPQR results are approved by the IWE and copies of qualified 
procedures are submitted to the Responsible Engineer as required. 

4.2 Welder Qualification: All welders are qualified by performance testing in 
accordance with COP Annex A. Qualification tests are carried out under 
the supervision of a qualified welding inspector and accredited by a 
HOKLAS-certified third party. Test coupons cover the required positions 
and material thickness ranges. Certificates of welder qualification are 
issued for successful candidates. Only certified welders with valid 
qualifications are permitted to weld the structural H-pile sections. 

4.3 Consumables and Equipment: All welding consumables (electrodes, 
wires, fluxes) are approved for the specified steel grades and certified by 
the manufacturers. Welding machines are checked daily for proper 
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operation, and key parameters (voltage, current, etc.) are logged to 
ensure consistency. 

5. Inspection and Testing 

5.1 In-Process Inspection: QC inspectors verify dimensions (length, 
straightness, hole positions) at major fabrication stages. Joint fit-up, tack 
welds, and general assembly quality are checked before welding. Any 
discrepancies are corrected immediately. 

5.2 Weld Inspection: Every weld receives 100% visual inspection (VE). For 
critical welds (such as butt and fillet welds joining pile sections and plates), 
100% nondestructive testing is performed. This includes Magnetic Particle 
(MT) or Liquid Penetrant Testing (PT) for surface defects and Ultrasonic 
Testing (UT) for internal defects as specified. Inspection personnel are 
qualified (at least Level II) in the relevant NDT methods. 

5.3 Third-Party Inspection: A HOKLAS-accredited third-party inspection 
agency independently verifies finished products. They perform overall 
visual audits of weld quality and witness selected NDT. All NDT is 
performed per the COP requirements and by HOKLAS-certified 
laboratories. Inspection reports are endorsed by the Registered Engineer 
and retained in the quality records. 

5.4 Acceptance Criteria: All inspections follow acceptance criteria in the Hong 
Kong COP and contract documents. Welds must meet specified weld 
profile, penetration, and be free of rejectable discontinuities. Components 
are released for shipment only after passing all inspection criteria. 

6. Material Control and Traceability 

6.1 All steel H-pile sections and strengthening plates are procured with mill 
test certificates. Upon receipt, materials are inspected for correct grade, 
heat number, and condition. Each piece is labeled or tagged so that it can 
be traced throughout fabrication. 

6.2 Completed members carry identification marking to trace back to original 
certificates. Welding history (WPS used and welder identity) is 
documented for each component. 

6.3 Any nonconforming material (e.g. wrong grade, excessive damage) is 
segregated. A disposition (repair, return, or scrap) is decided by 
engineering or quality management and recorded. 
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7. Document Control 

7.1 All quality documents (WPS, PQR, welder certificates, inspection records, 
NCRs, equipment calibration logs) are controlled. Documents are 
uniquely identified, dated, and revision-controlled. Superseded 
documents are archived. 

7.2 Shop personnel work only from the latest approved drawings and 
procedures. Any revisions are issued through formal change notices. 

7.3 Calibration certificates for instruments (UT equipment, gauges, welders) 
are maintained. Equipment is calibrated or checked at scheduled intervals. 

8. Quality Records and Approval 

8.1 Upon completion, all inspection reports, test certificates, and quality 
records are compiled into the project’s Quality Record Pack. These 
records are available for review by the client or regulatory authorities. 

8.2 Final acceptance of each fabrication batch occurs only after both internal 
QC and third-party inspections are passed. The Production manager 
(management rep) and Quality Manager sign off on the release. A third-
party CWI also certifies that the items meet COP standards. Shipment is 
authorized only after this final approval. 

 9. Non-Conformance and Corrective Action 

9.1 Any defect found during inspection or testing is recorded in a Non-
Conformance Report (NCR). The NCR specifies the nature of the defect, 
its location, and its severity. 

9.2 Corrective actions (e.g. weld repair, additional weld passes) are 
performed by certified personnel following approved methods. The 
repaired area is re-inspected and retested as required. 

9.3 Completed NCRs are reviewed by the Quality Manager and Production 
manager to verify that corrective measures were effective. Preventive 
actions (such as retraining or procedure revisions) are implemented to 
avoid recurrence. 
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Appendix D  
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Appendix E  
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Appendix F  

Category Equipment Name Model Quantity Manufacturer 

SAW Submerged Arc Welder 
Power Wave 

AC/DC 1000 SD 
2 Lincoln Electric  

GMAW CO2/MIG/MAG Welder 
Power Wave  

R450 
2 Lincoln Electric 

Stud Welding Stud Welding Machine Nelweld 6000  2 Nelson 

Robotic Welding Robotic Welding System M10i/D/M710iC 4 FUNUC 

CNC CNC Plasma/Flame Cutter XPR300/XPR400 2 Messer/ Hypertherm 

CNC Vertical CNC Drilling Machine MYNX 6500 1 DOOSAN 
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