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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.
3
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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
gualifications are permitted to weld the structural H-pile sections.

4.3Consumables 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
4
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operation, and key parameters (voltage, current, etc.) are logged to
ensure consistency.

5. Inspection and Testing

5.1In-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.

5.2Weld 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
gualified (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

6.1All 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

7.1All 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

8.1Upon 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.

9.3Completed 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 A

Certificate CN11/31167

The marsgement sysbem of

Guangzhou KYH Metal Co., Ltd.
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Digtiet, Guangrou City, Guangseng Provieos, PR, China
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Guangzhou City, Guangdeng Provisos, PR, China
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Appendix C

INTERNATIONAL
INSTITUTE OF WELDING

Having met the Education and Training
requirements of IIW Guideline ‘International Welding
Engineer’ and by examination having satisfied
the requirements of the Examination Board
of the IIW Authorised National Body

Name: U

Date of birth: |||

ID Number: 1/
is hereby awarded the diploma of

INTERNATIONAL WELDING ENGINEER

Date:  09.10.2010 Diploma No.:

x
Dipl.-Ing- Wang, Lin ipl.-Ing. Qiar’w;p(iap

K‘" |
Chairman, Head, f

Board of Examiners Training School 4

Authorised National Body:
Chinese Welding Training and
Qualification Committee

of Chinese Welding Society

and Chinese Welding Association

n";l- / Harbin Welding Training Institute
" IHarbin

This diploma is subject to the rules concerning its use and misuse
See overleaf
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Appendix C

American Welding Society®

Certifies that Welding Inspector

I
| has complied with the requirements of AWS Q(1,
Standard for AWS Certification of Welding Inspectors

CERTIFICATE NUMBER

AWS PRESIDENT

6

EXPIRATION DATE AWS QUALIFICATION & CERTIFICATION

COMMITTEE CHAIR

10
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Composite beams Welding Procedure Specification Lsit (23 T £ MEEER
Guangzhou KYH Metal Co.,Ltd

Item No. WPS No. WPQR No. Wedling Process Material Grade Range ?rlnm)lckness szf":f ;‘gﬁ:gi ;z:::rg d Remark
- FHMWPOR B 25 - HE
i il R R g | mpus T #
1 KYH-WPS-001 WIA50204 783 S460M and lower =475 Stud welidng PA ISO14555:2017 For @19mm stud welding
2 KYH-WPS-002 WIA50299 783 S460M and lower =625 Stud welidng PA 150145552017 For @25mm stud welding
3 KYHWPS-003 | WIA50304 135 (semi-auto) | S460M and lower Slfﬁ;?f 10 Fw PB ISO15613:2004 | Could be used for Stud seam repair.
4 KYH-WPS-004 WIA50306 135 (semiauto) | S460M and lower Fw PB ISO15613:2004 | Could be used for Stud seam repair.
WIA50294
5 KYH-WPS-005 783 S460M and lower =55 Stud welidng PA 1SO14555:2017 For @22mm stud welding
WIA50209
6 KYH-WPS-006 WIAB0059 135 (semi-auto.) S460M and lower t=5 Fw PB BS EN1SO 15614-1-
7 KYH-WPS-007 WIAG0064 135 (Mechanical) | S460M and lower t=5 Fw PB BSEN E&;E’SM'*
8 KYH-WPS-008 WIAB0066 135 (auto.) S460M and lower t=5 Fw PB BSENISO 15614-1-
9 KYH-WPS-009 WIAB0069 121(auto.) S460M and lower t=5 Fw PA BSENISO 15614-1-
10 KYH-WPS-010 WIAB0072 136 (semi-auto) | S460M and lower 15<t<60 BW PA BS ENISO 15614-1-
1 KYH-WPS-011 WIAB0077 136 (Mechanical) | S460M and lower 15=t=<60 BW PA BSENISO 15614-1-
12 KYHWPS012 | WIAG00S0 135 (auto )+ | 4500 and lower 1350 1=20 BW PA BS ENISO 15614-1-
121(auto.) 121: t=40
136 (semi-auto.)+ 136: t=20 BS EN ISO 15614-1-
13 KYH-WPS-013 WIAB0083 121 (Mechanical) | S460M and lower 121+ 1240 BW PA
14 KYH-WPS-014 WIAB0088 135 (semi-auto) SH60M+ Rebardia 3-40 Flare+Fillet PB ISO15613 2004 Rebar longitudinal seam welding.
BS500B and lower 15< 0
Abbrev.

121 = Submerged arc welding with solid wire electrode

135 = Metal active gas welding with solid wire electrode

136 = Metal active gas welding with flux cored electrode

783 = Drawn arc stud welding with ceramic ferrule

11
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‘Welder Qualification Cert. Register
Guangzhou KYH Metal Co.,Ltd

Range of Qualification
A Weider Cert.| Date of Testing | Testing | Type of | Welding | Material Grade per| Filler material| Range of Thickness and R
r)":." :’“ = No. Expired Standard | Authority| Weld | Position| IS0 15608 group dizmeter (za) e
i 1 LIRS | B | g | HaEaor | W RS e P TR
= y Stud
£40106197711250397 783 WIA50285 |20 Oet 2031 ISO14732203 | ETS | o P4 N 475 Stud Dia 18mm
£40106197711250387 783 WIAE0300 |20 Oct 2081/ 15014732:2003 | ETS “Sa‘i‘:‘g PA NA 625 Stud Dia 25mm
3 1006 | 533221186710214514 783 WIAS0208 |20 Oct 2001 ISO14732203 | TS | SR Ph N 475 Stud Dia 18mm
Wang Gang weiding
- y Swd
4 Wang Gang | 1008 | SISZ21100TI214514 783 WIASO301 |20 Oct 2081 ISO14TR2013|  ETS | S5 | PA N 625 Stud Dia 25mm
. - y Swd
5 L& Wenbo | 1036 | 622722108404103815 783 WIASO2GT |20 Oct 2081 ISO14TR2013| ETS | S | PA N 475 Stud Dia. 19mm
O = y Swd
] Deng Mingiun | 1036 | 43102119801 1283053 783 WIASDS3 |20 Oct 2031 | 1SO147222013|  ETS | o oigine | PA N 625 Stud Dia 25mm
7 y 1035 | 431021198011283053 783 WIASO2G8 | 20 Oct 2001 1S014732:2013 | ETS Ns."é‘l" P4 N 475 Stud Dia 18mm
8 1035 | 82272219840413815 783 WIAE0302 |20 Oct 2081/ 1S014732:2003 | ETS “Sa‘i‘:‘g PA NA Stud Dia 25mm
] 1035 | 822722188404103815 136 WIAS0307 |20 Oct 2081(1500608-1:2017|  ETS FW | PaPE o1l
10 1035 | 822722188404103815 136 WIAS0305 |20 Oct 2081(1500608-1:2017|  ETS FW | PapE o1l
L} Lo Wenpo | 1036 | 622722108404103815 136 WIABODED | 14 Jan 2020(1500608-1:2017|  ETS FW | PaPE o1l FM1FMZ
12 Jang Zyu | 1950 | 520402100002101320 136 WIABODGT | 14 Jan 2008(1500608-1:2017|  ETS Fw | PAPB 1l FM1FMZ
13 |ang Zhiuang| 1042 | 452122188211284513 136 WIASODE2 | 14 Jan 2028|1508605-1:2017|  ETS W | PafB 1N FM1FMZ
Plate;
E Pipe dia. 500 (Foed
i o F 1004 | 440852198005203017 135 WIABODE2 | 14 Jan 2028(1500605-1:2017|  ETS W | PAPB 1ttt FMIFM2 | Pipe dia. - 75 cRotating?
e Plate, -3
15 5
15 Sang Zys | 1050 | B20402180003101330 | e | WIABDDES |14 Jan 2032) ISO147322013|  ETS FW | PAPB 1o 11 NA Plate. -3
135 = y R
18 Wang Gang | 1998 | 53821100710214514 | et jey | WIASO0GT |14 Jan. 2022) 1S014732:2013|  ETS FW | PapE 111 N Plate. -3
17 Wenwy | 0S8 |431121108604145238 | jey | WIABO0E | 14 Jan. 2032) ISO14732:2013|  ETS FW | PAPE 1o 11 N4 Plate: 3
121
18 1006 | 533221190710214514 WIABODTD | 14 Jan 2032| 1S014732:2013  ETS FW | PaPE 1o 11 N X
Wang Gang (Automatic) . Fate. 3
1. Wenvis | 068 | #3112n108e00108238 | 2 oy | WIABDOTY |14 Jan 2032 ISO147322013 | ETS FW | PAFB o1l N Plate: 3
Pp= . 500 (Foed
i Lei Wenbo | 1026 | B22722108404103815 136 WIAB0072 | 14 Jan 2028(1500608-1:2017|  ETS W 2A 111 FMIFM2 | Fipe dia.
Plate;
. Fipe dia.
21 |yue Shuicheng| 042 | 440105187711250367 1368 WIASODTS | 14 Jan 2028|1508605-1:2017|  ETS BW PA 1N FMIFM2 | Pipe dlah
§ Fpe dia. 500
»n 1004 | 440852138005203017 138 WIABODTS |14 Jan 2028(1500605-1:2017|  ETS BW BA 1o 11 FMIFM2 | Pipe dia.
Mo Fangren e
. Pp= da
B |yang ohiang| 1043 | 45212210021 1204513 138 WIABOOTE | 14 Jan 2028(1500608-1:2017|  ETS sW P4 1l FMIFM2 | Fipe dlaé‘
2 Jang Zyu | 1050 | S20402100002101320 136 | wissoore |14 san 20m| Iso147322013 | ETS W PA o1l N Plate: =3
5 |y “&mg oedz | ssntosorriizsnar | o, 120 | wiasoore (14 dan 20mf Isorermonia| s BW PA 1N N4 Plate: 3
T35 AUt -
20 Wang Gang | 1000 | 538221100710004514 | U | WIABDDR |14 Jan 2032) 150147322013 |  ET3 BW PA 1o 11 N Plate: =3
135 Auto. 1+ 5
7 Wy | 088 | 431121108604145235 | TSI | WIARDORD | 14 Jan 2032) 1S0147322013|  ETS BW P4 1o 11 A Plate. -3
-] Lei Wenbo | 1935 | 822722108404103815 36121 | iago0ss |14 dan 203 1sorarmmoma | E1s ) P4 1N N Plate: =3
B, 2 = y
B hiimang| 1 | 45212210021 1208513 WIAB0DSS | 14 Jan 2032 1S014732:2013  ETS W P4 111 N Plate. -3
i 2 = y
] o F 1004 | 440882108005203017 | WIAB0DSS | 14 Jan 2032 1S014732:2013  ETS W P4 111 N Plate. -3
I “&mg 0842 | 440105197711250387 21| WAB00E7 |14 Jan 2032 1501472013 | ETS BW PA 1o 11 N Plate: =3
¢ Rebarda 3 Rebaror longiudinal
2 Lo Wenpo | 1035 | 822722198404133815 136 WIAS00S2 | 14 Jan 2028(1500605-1:2017|  ETS BW PA 1o 11 FM1FMZ e 2 weid orty
it iy Rebarda 3 Rebaror longiuds
<] Mo F- 1004 | 440852188805283017 136 WIASODED | 14 Jan 2028|1508605-1:2017|  ETS BW PA 1N FM1FMZ e, 3 e oriy
2 § Rebardia 3 Rebar for longitudinal
B ang| 1043 | 48212210021 1204513 138 WIAB0DE1 | 14 Jan 2028(1500608-1:2017|  ETS W P4 111 FM1FMZ e, 3 wetdonty
» ; 1050 | eansazieeeoaioizzn| 138 W1A50062 |14 Jan 2020(1500608-1:2017| ETS | BW | Pa o1 FM1FN2 Rebarda. 3 Rebar-for longitudinal
Jiang Fiyu Plate: 3 seam weld oniy
(X 5 Std
B imang| 4 | 45212210021 1204513 783 WIAZ00G3 |14 Jan 2032) ISOI47322013| ETS | LT | PA N A 625 Stud Dia 25mm
5 Std
37 Jlaw 1050 | 520402190003101330 783 WIAB0034 |14 Jan 2022| 150147322013 | ETS | U | PA NA NA 475 Stud Dia 18mm
p— Sud
] Thibuang| 1043 | 45212219021 1284513 783 WIAS00SE |14 Jan 2032| ISOM4TI22013| ETS | S PA N N 625 Stud Dia 25mm
p— Sud
E ang Tiys | 1050 | B20402180002101330 783 WIASDORE | 14 Jan. 2032| ISON4TR22013| ETS | ising | PP NA NA 475 Stud Dia. 10mm
Abbrev.
121 = Subrnergeu arc welding with solid wire electrode
135 = ng with solid wire electrode
136 = ng with flux cored electrode
783 = Drawn arc stud wel q with ceramic ferrule

12
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Appendix F
Category Equipment Name Model Quantity Manufacturer
Power Wave . )
SAW Submerged Arc Welder AGC/DC 1000 SD 2 Lincoln Electric
Power Wave ) .
GMAW C02/MIG/MAG Welder 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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Appendix G

[ omiz. 2y, BHestHRSRERRED - o x
|DEmws Ceees |8 Qmasx || Resz @ wasen G | | BREEE e
wHes - R friEgs: [0S I =] 0| W] T aEmaonE: mmin. AR 6. 08, RS HE/EE
P@EMR  : [2026-02-23 Sigwe: [pco-zeooes =k REMEDHT: NBLWRT - IEE:
5 TR WENROAF: 2NN R .« R
SEnE): CITJ 6 Elui i KETEONE: RESRESATR/AHE
| ssBep - [FEs g [BECEE wEes: [ | AEFEONE: EHEsEm R P
| REAREE | Tans RERESE |
rESS
& e sk o L7 e e =
e AT HE | EBGE AL BE || ee (wmm e |me o e TR
» =t BN 1002, HENH H-BEAN 356mm x 406nm x 393kg/... | 23,530 B AZ6200846 826020713 2026/2/23
0z SR EN 1002... HENH H-BEAM 356na x 406nm x 393kg/... | 37,728 8 AZ6200346 826020714  |2026/2/23
003 iR EN 1002... HEHR H-BEAM 356mm x 406nm x 393kg/ . 14, 148 3 A26Z00%46 (826020885 2026/2/23

< | »

|sioswm 3 CeScREm 3 FAWIREm 0
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Appendix G
KYHSIEIT Product Inspection Report
Report No.(iR&£45S): KYH-XXX-001

Project Name Project No.

(R E £H) HXKK (A2ES) XXX
Product Name/ No. SOCKETED STEEL H-PILE Drawing No. KYH-XXX-XXX

(= 2eiEe) WITH STIFFENING PLATE/001 (BEEKS)

Production Date 6/ 2075 MSpectiomn 8/6 2005 Shipment Date 4/19 2005
CEFAH) ‘H_E% gqﬂt' (giEAH)

Part Name/No. Matenal No.| Batch No. Heat No. Grade Mill Remark
(BHEREES) #HEES) | (RS (=) (1s) (A (&)
UBP 305x305%223 001 125061244 B25407742 545010 MAANSHAN

STIFFENING PLATE-01 030 332409345 222406956 S460M BAQOSTEEL
STIFFENING PLATE-02 031 332409345 | 222406956 S460M BAOSTEEL
iR
5%
Inspection Items Result
RRTE BEZER
Doc}tu;;ent Pass A48
Appearance and Dimensions ~
SMEBR Pass =t
Visual -~
B3 Pass ki1
BEERT Pass =i
124EUT Pass =il
ISEEMT Pass =i
Final Conclusion: Pass — All items inspected meet the requirement.
RAREER: TERETBEHFEER
Prepared By/Date: Checked By/Date:
B R/ B 24/ B

F1m #17m
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