
TCVN XXXX: 2016 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

TCVN xxxx: 2016 

The 1st Edition  

 

 

MARINE PORT FACILITIES - 

STANDARD SPECIFICATION                                                            

FOR CONSTRUCTIONS AND ACCEPTANCES 

 

 

 

 

 

 

 

 

 

 

 

 

HA NOI – 2016 

 
TCVN               N A T I O N A L   S T A N D A R D 

 
 
 

 

4
th

 Draft 

(Draft)



TCVN XXXX: 2016 

 

 

 

2 

Contens 
Page 

Preface .................................................................................................................................................. 7 

PART I. GENERAL PROVISIONS ......................................................................................................... 8 

1 Scope of application ....................................................................................................................... 8 

2 Standard cited ................................................................................................................................ 8 

3 Symbol, Term and Definitions ....................................................................................................... 11 

3.1 Symbol .................................................................................................................................. 11 

3.2 Symbol, Term and Definitions ................................................................................................ 12 

4 General Rules .............................................................................................................................. 15 

4.1 Common regulations .............................................................................................................. 15 

4.2 Check of Design Documents ................................................................................................. 15 

4.3 Project Execution Plan ........................................................................................................... 16 

4.4 Use of Working Area .............................................................................................................. 16 

4.5 Start of Project ....................................................................................................................... 17 

4.6 Subcontract of Project ........................................................................................................... 17 

4.7 Preparation of Project Organization Chart ............................................................................. 17 

4.8 Confirmation of the Contractor’s Engineers............................................................................ 17 

4.9 Cooperation among Contractors Concerned .......................................................................... 17 

4.10 Investigation and Testing ....................................................................................................... 17 

4.11 Suspension of the Project ...................................................................................................... 18 

4.12 Amendment to Design Documents ........................................................................................ 18 

4.13 Quality of Materials ................................................................................................................ 18 

4.14 Inspection and Witness by Supervisor ................................................................................... 18 

4.15 As built Drawing ..................................................................................................................... 19 

4.16 Inspection at Project Completion ........................................................................................... 19 

4.17 Technical Inspection .............................................................................................................. 20 

4.18 Use of Partially Completed Facility ........................................................................................ 20 

4.19 Progress Report .................................................................................................................... 20 

4.20 Owner’s Request for Measures to the Contractor .................................................................. 20 

4.21 Compliance with Laws and Regulations ................................................................................. 21 

5 Safety management ..................................................................................................................... 21 

5.1 General Requirement ............................................................................................................ 21 

5.2 Response to Unusual Situations ............................................................................................ 22 

5.3 Safety Education and Training ............................................................................................... 23 

5.4 Contact System at the Project Site ........................................................................................ 23 

(Draft)



TCVN XXXX: 2016 

 

 

 

3 

5.5 Use of Explosives and Prevention of Fire .............................................................................. 23 

5.6 Reporting Accidents and Disasters ........................................................................................ 24 

PART II. REGULATION FOR CONSTRUCTION ................................................................................. 25 

1 Requirements for materials .......................................................................................................... 25 

1.1 General requirements ............................................................................................................ 25 

1.2 Soil ........................................................................................................................................ 25 

1.3 Sand and Stone ..................................................................................................................... 25 

1.4 Aggregate .............................................................................................................................. 27 

1.5 Steel Material ........................................................................................................................ 30 

1.6 Cement and  Admixture ......................................................................................................... 33 

1.7 Precast Concrete Product...................................................................................................... 34 

1.8 Bituminous Material ............................................................................................................... 34 

1.9 Joint Filler .............................................................................................................................. 34 

1.10 Corrosion Protection Material ................................................................................................ 35 

1.11 Fender ................................................................................................................................... 35 

1.12 Bitt and Bollard ...................................................................................................................... 37 

1.13 Curbs and Corner Plates ....................................................................................................... 37 

1.14 Mat ........................................................................................................................................ 38 

1.15 Concrete ................................................................................................................................ 39 

1.16 Asphalt Concrete ................................................................................................................... 42 

1.17 Others ................................................................................................................................... 42 

2 Plain Concrete and Reinforced Concrete ..................................................................................... 43 

2.1 General Requirement ............................................................................................................ 43 

2.2 Ready-mixed Concrete .......................................................................................................... 43 

2.3 Floating Concrete Mixing Plants ............................................................................................ 44 

2.4 Site Mixed Concrete .............................................................................................................. 44 

2.5 Transportation and Placement ............................................................................................... 46 

2.6 Hot Weather Concreting ........................................................................................................ 49 

2.7 Quality Control of Concrete ................................................................................................... 50 

2.8 Reinforcement by Steel Bars ................................................................................................. 51 

2.9 Formwork and Shoring .......................................................................................................... 53 

2.10 Underwater Concreting .......................................................................................................... 53 

2.11 Bagged Concreting ................................................................................................................ 55 

2.12 Anti-washout Underwater Concreting .................................................................................... 55 

3 Implementation of General Works ................................................................................................ 58 

(Draft)



TCVN XXXX: 2016 

 

 

 

4 

3.1 Common Work ....................................................................................................................... 58 

3.2 Consolidation and Drainage Work ......................................................................................... 62 

3.3 Compaction Work .................................................................................................................. 64 

3.4 Scouring Prevention Work ..................................................................................................... 65 

3.5 Filling Work for Caissons ....................................................................................................... 66 

3.6 Capping Concrete Work......................................................................................................... 66 

3.7 Capping Block Work .............................................................................................................. 67 

3.8 Steel Sheet Pile Work ............................................................................................................ 67 

3.9 Steel Pile Work ...................................................................................................................... 69 

3.10 Concrete Pile Work ................................................................................................................ 70 

3.11 Corrosion Protection .............................................................................................................. 70 

3.12 Marine Ground Improvement Work ........................................................................................ 71 

3.13 Foundation Work ................................................................................................................... 72 

3.14 Concrete Caisson Work ......................................................................................................... 74 

3.15 Block Type Work.................................................................................................................... 80 

3.16 In-situ Concrete Placement Work .......................................................................................... 81 

3.17 Rubble Stone and Rubble Block Type Work .......................................................................... 82 

3.18 Armor Protection and Foot Protection Work ........................................................................... 83 

3.19 Superstructure Work .............................................................................................................. 85 

3.20 Maintenance and Repair Work............................................................................................... 87 

3.21 Auxiliary Work ........................................................................................................................ 88 

3.22 Wave-dissipating Work .......................................................................................................... 97 

3.23 Demolition Work .................................................................................................................... 98 

3.24 Miscellaneous Works ........................................................................................................... 100 

4 Works for Breakwater ................................................................................................................. 101 

4.1 General ................................................................................................................................ 101 

4.2 Marine Ground Improvement Work ...................................................................................... 101 

4.3 Foundation Work ................................................................................................................. 101 

4.4 Concrete Caisson Work ....................................................................................................... 102 

4.5 Concrete Block Work ........................................................................................................... 102 

4.6 In-Situ Installation Work ....................................................................................................... 102 

4.7 Slope Protection Work ......................................................................................................... 102 

4.8 Armor Protection and Foot Protection Work ......................................................................... 102 

4.9 Superstructure Work ............................................................................................................ 102 

4.10 Wave-dissipating Work ........................................................................................................ 102 

(Draft)



TCVN XXXX: 2016 

 

 

 

5 

4.11 Maintenance and Repair Work .............................................................................................102 

4.12 Demolition Work ...................................................................................................................102 

4.13 Miscellaneous Work .............................................................................................................102 

5 Work for Wharf ........................................................................................................................... 102 

5.1 General ................................................................................................................................102 

5.2 Marine Ground Improvement Work .......................................................................................103 

5.3 Steel Pile Work .....................................................................................................................103 

5.4 Concrete Pile Work...............................................................................................................103 

5.5 Superstructure Work .............................................................................................................103 

5.6 Auxiliary Work ......................................................................................................................103 

5.7 Maintenance and Repair Work .............................................................................................103 

6 Demolition Work ......................................................................................................................... 103 

7 Miscellaneous Work ................................................................................................................... 103 

PART III. RUGULATIONS FOR ACCEPTANCE ............................................................................... 104 

1        Quality control criteria for port and harbor works ................................................................. 104 

1.1 Soil .......................................................................................................................................105 

1.2 Sand and Stone ....................................................................................................................106 

1.3 Aggregate .............................................................................................................................107 

1.4 Steel Material .......................................................................................................................111 

1.5 Cement and admixtures .......................................................................................................113 

1.6 Precast concrete product ......................................................................................................114 

1.7 Corrosion protection material ................................................................................................114 

1.8 Fender ..................................................................................................................................115 

1.9 Bitt and bollard .....................................................................................................................116 

1.10 Concrete ...............................................................................................................................117 

2. Shap size control criteria for port and harbor works ......................... Error! Bookmark not defined. 

2.1 Common works ....................................................................................................................126 

2.2 Marine ground improvement work ........................................................................................134 

2.3 Foundation work ...................................................................................................................135 

2.4 Caisson type Work ...............................................................................................................139 

2.5 Block type Work ...................................................................................................................141 

2.6 In-situ concrete placement type Work ...................................................................................143 

2.7 Rubble stone and rubble block type Work ............................................................................144 

2.8 Steel pile type Work..............................................................................................................146 

2.9 Concrete pile type Work .......................................................................................................146 

(Draft)



TCVN XXXX: 2016 

 

 

 

6 

2.10 Armor protection and foot protection work ........................................................................... 147 

2.11 Superstructure work ............................................................................................................. 148 

2.12 Auxiliary work ...................................................................................................................... 150 

2.13 Wave-dissipating work ......................................................................................................... 152 

2.14 Backfill work/soil filling work ................................................................................................. 153 

2.15 Earth work ........................................................................................................................... 154 

2.16 Maintenance/repair work...................................................................................................... 155 

2.17 Demolition work ................................................................................................................... 156 

2.18 Miscellaneous works ............................................................................................................ 158 

2.19 Dredging work ..................................................................................................................... 159 

APPENDIX 1 – FORM, RECORDS TO CONTROL FOR  QUALITY .................................................. 161 

APPENDIX 2 - FORM, RECORDS TO CONTROL FOR SHAP SIZE ................................................. 169 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

7 

 

 

 

 

 

Preface 

 

TCVN xxxx: 2015 Marine Port Facilities – Standard Specìfications for 

Constructions and Acceptances are compiled based on the “Standard 

Specifications For Port and Harbor Work” by Service Center of Port Engineering 

(SCOPE) - JAPAN compiled in 2013. 
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Marine Port Facilities – Standard Specifications for Constructions 

and Acceptances 

 

PART I 

 GENERAL PROVISIONS 
 

1 Scope of application 

1.1 This standard is used in constructions and acceptances of the new construction some type of 

marine facilities (wharf, breakwater) or for other infrastructure works with a structure and conditions 

similar use, within the territory of Vietnam. 

1.2 This standard may apply for maintenance and repair of the damage, deterioration of the above 

marine port facilities when using materials and construction technology as outlined in this standard.  

2 Standard cited  

The following reference documents are essential for the application of this standard. For the record 

documents have year of publication, apply the mentioned version. For reference documents not 

recorded, apply the  lastest versions, including the latest amendments and supplements (if any). 

- TCVN 7570: 2006   Aggregates for concrete and mortar. Technical requirement 

- TCVN 9205: 2012   Crushed sand for concrete and mortar 

- TCVN 9245: 2012   Steel pipe piles - Specifications 

- TCVN 9246: 2012  Steel pipe sheet piles - Specifications 

- TCVN 9685: 2013  Hot - rolled steel sheet piles - Specifications 

- TCVN 9686: 2013  Weldable hot rolled steel sheet piles – Specifications 

- TCVN 1651-1: 2008  Steel for the reinforcement of concrete – Part 1: Plain bars  

- TCVN 1651-2: 2008  Steel for the reinforcement of concrete – Part 2: Ribbed bars 

- TCVN 1651-3: 2008  Steel for the reinforcement of concrete - Part 3: Welded fabric  

- TCVN 6284-1÷5:1997 Steel for prestressed reinforced concrete 

- TCVN 7571: 2006   Hot-rolled steel section  

- TCVN 4399: 2008   Steel and steel products  - General technical delivery requirements 

- TCVN 1845: 1989  Hot - rolled steel bands. Dimensions 

(Draft)
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- TCVN 6524: 2006  Cold-reduced steel sheet of structural quality 

- TCVN 2057: 77  Plates and wide flats of general structural hot – rolled. Technical 

requirements 

- TCVN 2058: 77   Steel plates hot-rolled Measurements 

- TCVN 2735: 78   Corrosion and heat resisting wrought steel bars - Technical requirements 

- TCVN 7573: 2006 Continuously hot-rolled steel sheet products – Dimensional and shape 

tolerances 

- TCVN 1765: 1975  Steel carbon for structure ordinary. Technical requirements 

- TCVN 6522: 1999  Hot-rolled steel sheet of structural quality 

- TCVN 6523: 1999  Hot-rolled steel sheet of high yield stress structural quality  

- TCVN 6525: 2006  Continuous hot-dip zinc-coated carbon steel sheet  

- TCVN 6526: 2006  Hot-rolled steel strip of structural quality 

- TCVN 6527: 1999  Hot-rolled structural steel wide flats -Tolerance on dimensions and shape 

- TCVN 2364: 1978  Hot - rolled steel coil . Sizes, parameters and dimensions 

- TCVN 5349: 2014  Cements-Classification 

- TCVN 9035: 2011  Guide to the selection and use of cement in construction 

- TCVN 4033:1995   Portland pozzolan cement - Technical requirements 

- TCVN 2682: 2009  Portland cements - Specifications 

- TCVN 4316: 2007  Portland blast furnace slag cement 

- TCVN 6067: 2004  Sulphate resisting portland cement - Technical requirements 

- TCVN 6260: 1997  Portland blended cement – Specifications  

- TCVN 7711: 2007  Sulfate resistance blended portland cement 

- TCVN 4506: 2012  Water for concrete and mortar - Technical specification 

- TCVN 8826: 2011  Chemical admixtures for concrete 

- TCVN 8827: 2011 Highly activity puzzolanic admixtures for concrete and mortar - Silicafume 

and rice husk ash 

- TCVN 10302: 2014  Activity admixture - Fly ash for concrete, mortar and cement. 

- TCVN 9347: 2012  Reinforced concrete and prefabricated concrete building products - 

Loading test method for assessment of strength, rigidity and crack 

resistance 

(Draft)
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- TCVN 9114:  2012  Precast Prestressed concrete product - Technical requirements and 

acceptance test 

- TCVN 9115: 2012  Assembled concrete and reinforced concrete structures - Practice for 

erection and acceptance 

- TCVN 7888: 2014 Pretensioned spun concrete piles 

- TCVN 7493: 2005  Bitumen – Specifications 

- TCVN 8819: 2011 Bitum-hot asphalt road surface, construction requirements and 

acceptance 

- TCVN 10264: 2014  Cathode protection for steel structures of Ports and Marine Works - 

Design standard 

- TCVN 10263: 2013  Anodes sacrifice - Technical Requirements 

- TCVN 1592: 2007 Rubber. General procedures for preparing and conditioning test pieces for 

physical test methods 

- TCVN 1595: 2007 Rubber, vulcanized or thermoplastic. Determination of indentation 

hardness  

- TCVN 385, 386: 1970  Cast iron castings 

- TCVN 1876:1976 Hexagon nuts (rough precision) - Dimensions 

- TCVN 1892: 1976 Hexagon nuts (high precision) – Dimensions 

- TCVN 1896:1976 Hexagon nuts (rough precision) - Dimensions 

- TCVN 1905:1976 Hexagon nuts (high precision) – Dimensions 

- TCVN 3223: 2000 Welding Electrode for low carbon steel and low alloy steel - Symbol, size 

and general technical requirements 

- TCVN 2362: 1993 Welding wire 

- TCVN 3734: 1989 Electrodes for arc welding – symbols 

- TCVN 6735: 2000 Ultrasonic examination of welds - Methods for manual examination of 

fusion welds in terrific steels 

- TCVN 6008: 2010 Pressure equipments - Welds - Technical requirements and testing 

methods 

- TCVN 7507: 2005 Non-destructive examination of fusion weld - Visual examination 

- TCVN 7508: 2005 Non-destructive examination of fusion weld – Radiographic examination 

of welded joins - Acceptance levels 

(Draft)
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- TCVN 4245: 1996 Acetylene Safety engineering requirements in production and utilization of 

oxygen, acetylene 

- TCVN 9340: 2012 Ready mixed concrete - Specification and Acceptance 

- TCVN 9346: 2012 Concrete and reinforced concrete structures - Requirements of protection 

from corrosion in marine environment 

- TCVN 5843: 1994 Concrete mixers 

- TCVN 4453: 1995 Monolithic concrete and reinforced concrete structure - Codes for 

construction, check and acceptance 

- TCVN 9394: 2012 Pile driving and static jacking works- Construction, check and acceptance 

- TCVN 10667:  2014  Spun concrete piles – Pile drilling and Installing  - Constuction and 

acceptance 

- TCVN 8789: 2011 Protective paint systems for steel and bridge structures – Specifications 

and methods 

- TCVN 8790: 2011 Protective paint systems for steel and bridge structures -  Procedures 

construction and acceptance 

- TCVN 5408: 2007 Hot dip galvanized coatings on fabricated iron and steel articles – 

Specifications and test methods 

- TCVN 7665: 2007 Metallic coatings - Hot dip galvanized coatings on ferrous materials - 

Gravimetric determination of the mass per unit area 

- TCVN 6700-5: 2011  Approval testing of welders - Fusion welding 

- SCOPE: 2013  Standard Specifications for Port and Harbor Works. 

3 Symbol, Term and Definitions    

In addition of terms and definition provided in Part 1, the part used terms and definition following: 

3.1 Symbol 

- TCVN: National Standard of Vietnam 

- TCNCS Basic standards issued by the specialized management offices, under the control of 

Ministries  

- SI: International System of Units 

- ISO: International standards for quality management and quality assurance 

- JIS: Japanese Industrial Standards 

- JSCE: The Japan Society of Civil Engineers 

(Draft)
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- ASTM: The American Society for Testing and Materials 

- S.S: Standard Specification  

3.2 Symbol, Term and Definitions    

1. Contract Documents  

General term for the document include: Contracts, Announced bid winner, Design document  (technical 

design, construction drawing design) approved, Tender, Contract negotiation records, Contract 

Appendix and other relevant documents 

2. Design Documents 

mean Specifications, Drawings, Bill of Quantities, Instructions to Bidders, Bid Documents and Answers 

to Questions relating to these documents.  

3. Drawings  

mean the drawings attached to the Design Documents include:  Drawings for Technical Design ( in 

design 3 steps) or Drawings for Construction Technical Design (in design 2 steps). The Drawings 

stipulate location of the Project Site, shapes and dimensions of the work object, specifications of work 

materials.  

For design 3 steps, Contractor shall make Construction Drawing Design based on Technical Design 

submitted for approval Engineer in writing.  

4. Standard Specifications (S.S) 

Mean technical requirements was specified in to TCVN/TCCS or appociate foreign standards specified 

in the design document 

5. Instructions to Bidders  

Mean documents with which the Owner explains to bidders the contract terms and conditions for the 

said Project at the pre-bid meeting. These documents are attached to the Contract Documents.  

6. Answers to Questions  

mean answers in Writing which the Owner gives to questions submitted by bidders relating to the 

contract terms and conditions. 

7. Bill of Quantities  

mean a document showing work categories, quantities on the design and standards for the work.  

8. Owner 

mean the offices, organizations and individuals owning capital, borrow capital or assigned to directly 

manages capital, use of capital to carry out the construction works. 

9. Contractor 

mean organizations and individuals is licensed and sufficient capacity to participate in construction 

activities, under the contract signed with the Owner. 

(Draft)
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10. Engineer 

mean organizations is licensed and sufficient capacity to carry out the supervision of construction 

process of the Contractor under the contract signed with the Owner. 

11. Submission  

mean to submit documents or other written information materials relating to the items of work execution 

from the Owner and Engineer to the Contractor, and vice versa, after explaining them.  

12. Presentation  

mean to show a Writing or the like relating to the items of project execution and explain them from the 

Engineer to the Contractor, and vice versa.  

13. Report  

mean that the Contractor informs the Engineer of work status or results with written reports. 

14. Notification  

mean that the Owner or the Engineer informs the Contractor of the items relating to the work execution 

with written documents, and vice versa. 

15. Instructions  

mean that the Engineer hands the document describing the items necessary for the work execution to 

the Contractor and has the Contractor execute according to the provisions of the Contract Documents. 

16. Discussion  

mean that the Owner or the Engineer discusses the items necessary for implementation of the Contract 

with the Contractor, on an equal basis, according to the provisions of the Contract Documents and that 

they reach a conclusion based on their discussion.  

17. Approval  

mean that the Owner or the Engineer and the Contractor consent in Writing to the items stipulated in 

the Contract Documents. 

18. Confirmation  

mean verification that the items given in the Contract Documents are in conformity with the project site 

or the related materials.  

19. Request  

mean that the Owner or Engineer requests informs the Contractor in Writing an action to consent to 

implementation or revision of the contents of the Contract, and vice versa. 

20. Witness  

mean that the Engineer or includes the Owner is present and confirms the substance of the items 

given in the Contract Documents.  

 

 

(Draft)
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21. Inspection of Project Status  

mean that the Engineer or includes the Owner confirm the Shape Size, quality and quantity of the 

Project on the basis of the results measured by the Contractor, according to the provisions of the 

Design Documents with the presencen of their representatives at the Site.  

22. Inspection of Materials  

mean that in respect to “test or inspection of materials, commodity products” provided in document 

design, process quality management of the project and the provisions of the Law on product quality and 

goods. The Engineer inspects the work materials on the basis of the document in which the Contractor 

certifies the quality of materials, with the presencen of their representatives at the Site.  

23. Inspection of Project Completion  

mean that the Inspector confirms the completion Project to comply with the provisions of the 

Government Decree on quality management. 

24. Technical Inspection  

mean Confirmation and Inspection of the status of ongoing works and completed works from the 

technical viewpoint. Passing the technical inspection does not guarantee that Contract payment will be 

made. 

25. Writing  

mean a document hand-written, printed, or produced by other means. The document shall have the 

date issued, signature or signature and seal, or whatever format is stipulated in the Contract. However, 

if using the Electronic Document Management System to prepare and submit a document in writing, the 

Contractor shall discuss the necessity of signatures or seals with the Engineer. The document may be 

sent by facsimile or e-mail. However, the Contractor shall submit a valid document at a later date. 

26. Quality Equivalent or Superior  

mean the quality validated by a laboratory approved by the Engineer, or the quality approved by the 

Engineer, if the Contractor cannot obtain the material with the quality stipulated in the Particular 

Specifications or if the quality itself is not stipulated in the Particular Specifications. The expense for 

quality validation in a laboratory shall be borne by the Contractor. 

27. Contract Period  

mean the period from the start to the end for executing the Project stipulated in the Contract 

Documents, including preparation and cleanup of the project site after completion. 

28. Project Start Date  

mean the first day when the Contractor starts the preparation work (start of site office construction or 

surveying, including the detail design if applicable). 

29. Project  

mean a project as object of the Contract, which consists of one or more Works including pre-

construction and post-construction work, or a part of them. 

(Draft)
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30. Works  

mean Permanent Works and Temporary Works, or a part of them. 

31. Permanent Works  

mean the works for making the contract object in conformity to the Design Documents. 

32. Temporary Works  

mean various temporary tasks necessary for execution and completion of the Works. 

33. Project Site  

mean the site where the Works are constructed, the area necessary for the Project, and other places 

stipulated in the Design Documents. 

34. Remedial Work  

mean the corrective measures to be taken by the Contractor in the event a defect attributable to the 

Contractor is found by the the Engineer  or Owner during the inspection. 

35. Shape Size  

mean the measurements for the final acceptance of the work, and specify methods of the measurement 

and the requirements of reporting. 

4 General Rules 

4.1 Common regulations 

1. Before carrying out the construction, the Contractor shall receive and management construction 

ground, preservation landmark system for work position. 

2. Before carrying out the construction, the Contractor shall establish a quality management system 

based on the Contracts Document and legal documents of the State Management Agencies, is 

accepted by Engineer and approval by Owner. 

4.2 Check of Design Documents 

1. The Contractor shall, at its own expense, prior to or during the Project, check the Design 

Documents. If the Contractor finds any discrepancy, the Contractor shall submit to the Engineer a 

written document with which they can verify the fact and seek Confirmation thereof. The document for 

verifying the fact shall include a topographic map of the Project site, comparative drawing with the 

Design Drawing, connection drawings and work execution drawings. Further, if the Supervisor requests 

further detailed explanations or additional written documents, the Contractor shall comply with these 

requests.  

2. The Contractor shall not have any third party use the Contract Documents and other documents 

or transmit these documents to any third party without Approval of the Engineer, except where such 

actions are necessary for the purpose of the Contract. 

(Draft)
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4.3 Project Execution Plan 

1. The Contractor shall, prior to commencement of the Project, submit to the Engineer project 

execution plan documents describing the procedures and the work methods that are necessary to 

complete the contract objects. The Contractor shall comply with the project execution plan documents 

to complete the project. In this case the Contractor shall include the following items in the project 

execution plan documents. If the Engineer requests addition of other items, the Contractor is required to 

include requested additional items in the project execution plan documents. However, for an emergency 

project or a minor project, some parts of the descriptions may be omitted with Approval of the 

Engineer:  

1) Overview of the Project 

2) Project Schedule 

3) Site organization chart 

4) Major floating equipment 

5) Major materials 

6) Project execution plan 

7) Project management plan 

8) Safety management plan 

9) System and response in case of emergency 

10) Environment protection plan 

11) Improvement plan for Project Site 

12) Promotion plan of the utilization of recyclable resources and appropriate treatment method 

for work byproducts 

13) Other. 

2. If the Project execution plan document is changed, the Contractor shall, prior to commencement 

of the Project, submit the revised plan documents that contain the changed items to the Engineer.  

3. If given Instructions by the Engineer regarding the items of the Project execution plan, when 

submitting the Project execution plan documents, the Contractor shall submit the revised plan 

documents describing the instructed items in detail by the specified date. 

4.4 Use of Working Area 

1. The Contractor shall maintain and manage the working areas for the Project provided by the 

Owner with due care as a good-will manager.  

2. After having finished using the lands, the Contractor shall restore working areas in accordance 

with the provision of the Design Documents or Instructions of the Engineer, and immediately return 

such lands and facilities to the Owner.  

3. In the event that the Contractor fails to comply with the obligation to restore the working area 

stipulated in Contract Document, the Owner may restore such lands at the Contractor’s expense, and 

(Draft)
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such expense shall be deducted from the contract price payable to the Contractor. In this case, the 

Contractor may not raise any objection against the Owner regarding the expense for the restoration.  

4.5 Start of Project  

Unless the start date is stipulated in the Particular Specifications, the Contractor shall start the Project 

within thirty (30) days after the date specified in the Contract barring exceptional circumstances.  

4.6 Subcontract of Project  

If the work is subcontracted, the Contractor shall provide comprehensive planning, Instructions and 

adjustment for the Project by the subcontractor. The subcontractor shall be capable of the 

subcontracted work.         

4.7 Preparation of Project Organization Chart  

The Contractor shall, prepare the project organization chart that shows the allocation of tasks among 

respective subcontractors, shall post it at easily viewable places for persons involved in the Project and 

for the public. If the project organization system chart is revised, the Contractor shall immediately 

submit the revision to the Engineer.  

4.8 Confirmation of the Contractor’s Engineers   

The Contractor shall, on the project site, have its Principal engineer, its Chief engineer(s) (including a 

subcontractor(s)) and a professional engineer(s) of the Contractor (in full-time position only) wear a 

name tag displaying the project name, Contract Period, facial photograph, the company name to which 

the person belongs and the corporation seal.  

4.9 Cooperation among Contractors Concerned  

The Contractor shall mutually cooperate with other contractors of adjacent projects or associated 

projects in executing the Project in accordance with the provision of the Contract. Further, if associated 

projects by another contractor is underway in adjacent areas at the same time, the Contractor shall 

mutually cooperate with the parties involved there in.  

4.10 Investigation and Testing  

1. If the Contractor independently investigates and tests, at the Project Site, the Contractor shall 

explain the contents thereof to the Engineer and  obtain Approval in advance. Further, if the Contractor 

wishes to make the results of the investigations and tests, open to the public, the Contractor shall 

explain to the Engineer and obtain Approval in advance. 

2.  If the Owner or a third party designated by the Owner intended to investigate and test at the 

Project Site, the Owner shall notify the Contractor of the contents of the investigations thereof in 

advance and the Contractor shall cooperate with the investigations and tests conducted by the Owner.  
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4.11 Suspension of the Project  

1. If the Engineer judges it is necessary to suspend because the Contractor is in violation of any 

provisions of the Contract Documents, or has failed to comply with Instructions of the Engineer or the 

like, the Engineer may proposal to Owner provisionally suspend the project, in whole or in part, after 

notifying the Contractor of the content of the project suspension 

2. If the Project is provisionally suspended pursuant, the Contractor shall submit to the Owner and 

Engineer the basic plan document with respect to maintenance and management during suspension, 

and obtain Approval. Further, the Contractor shall preserve the project site in an appropriate manner in 

preparation for the resumption of the Project.  

4.12 Amendment to Design Documents  

Amendment to the Design Documents shall mean that the Owner amends the Design Documents which 

were presented by the Owner upon bidding, based on the Instructions to the Contractor to amend the 

Project.  

4.13 Quality of Materials  

1. The Contractor shall prepare and keep a written document that verifies the quality of materials 

used for the work at its own responsibility and expense, and submit it to the Engineer without delay 

upon request. Further, the Contractor shall submit said written document at the time of inspection.  

2. When using the materials on which the Design Documents require that a prior Inspection be 

conducted by the Engineer (including Confirmation), the Contractor shall submit to the Engineer the 

written document including a certificate of appearance and quality in advance, and then have an 

Inspection (including obtaining Confirmation). 

4.14 Inspection and Witness by Engineer   

1. Before asking the Engineer to inspect Materials or Project Status, and Witness in accordance 

with the provision of the Design Documents, the Contractor shall notify the Engineer thereof in advance.   

2. The Engineer may enter the Project Site or a manufacturing factory, and request the Contractor to 

Witness or submit written documents, where necessary, in order to confirm whether or not the Project 

has been performed as described in the Contract Documents. The Contractor shall cooperate with the 

Engineer.  

3. The Project Status shall be inspected based on each of the following items  

1) The Contractor shall have an Inspection of Project Status conducted by the Engineer, at the 

time given and on the items specified in the Design Documents.  

2) The Contractor shall confirm surveys, Shape Size and quality that are necessary for the 

Engineer to inspect Project Status described in the Design Documents, put them in order and 

submit them to the Engineer.  

3) The Engineer shall inspect Project Status specified in the Design Documents by confirming 
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shape size, quality, and quantity prepared by the Contractor. A site representative shall be present 

at the Inspection of Project Status carried out by the Engineer.  

4) The Engineer may inspect Project Status specified in the Design Documents by means of 

checking documents. In this case, the Contractor shall prepare documents, including project 

management records and photographs, and submit them to the Engineer.  

4. The expenses necessary for the preparation of the Inspection and Witness by the Engineer, the 

provision of manpower, materials and equipment as well as the preparation of photographs and other 

materials shall be borne by the Contractor. When the Engineer inspects or witnesses at a 

manufacturing factory, the Contractor shall provide an equipped office necessary for the Engineer 

activity at no charge, and the utility costs shall be borne by the Contractor.   

5. Even if the Contractor passes the Inspection of Materials with Witness by the Engineer the 

Contractor shall not be exempted from its obligations provided of the Contract.  

4.15 As built Drawing 

The Contractor shall prepare as-built drawings in accordance with the Design Documents and actual 

situation to the construction for submit them to the Engineer. However, for the as-built drawings of some 

unimportant items may be omitted with Approval of the Engineer. 

4.16 Inspection at Project Completion  

1. Before having the Inspection after project completion pursuant to the provision of the Contract, 

the Contractor shall submit a project completion Notification to the Owner and Engineer. 

2. Upon Submission of the project completion Notification, the Contractor shall guarantee all 

requirements of the following items:  

1) All works set forth in the Design Documents (including additions and Instructions of 

modification) have been completed. 

2) The alteration requested by the Supervisor pursuant to the provision of of the Contract has 

been completed. 

3) All the documents required by the Design Documents, such as project record photographs, 

shape sizes and drawings related to the Project, have been prepared. 

4) If the contract was amended, the final amended contract has been signed by both the Owner 

and the Contractor. 

3. The Owner shall notify the Contractor of the inspection date prior to the Inspection for the 

completed Project. 

4. The representatives of Owner shall inspect the following items of the contract objects by 

comparing the Contract Documents in the presence of the Engineer and the Contractor. 

1) Shape, dimensions, accuracy, quantity, quality, and performance of the contract object 

2) Documents, records, and photographs of the project management status 
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5. If the determines the need for Remedial Work, the representatives of Owner may instruct the 

Contractor to carry out Remedial Work within the time specified 

6. If the representatives of Owner instructs the Contractor to perform Remedial Work, the Engineer  

shall confirm the completion of such repair.  

7. In the event that the Contractor fails to complete the Remedial Work within the time instructed by 

the Owner, the Owner shall notify the Contractor of the result of the Inspection pursuant to the 

provision of the Contract. 

8. If completion of the Remedial Work pursuant to is confirmed, the period from the Instruction 

date to the Confirmation date of Remedial Work completion shall not be included in the period 

specified of the Contract.  

9. The Contractor shall apply the provision 4. of 4.14 to said Project completion Inspection.  

4.17 Technical Inspection    

1. The Contractor shall undergo a Technical Inspection pursuant to the Procedures for technical 

Inspection of construction work. 

2. Technical inspection for the completed Project shall be conducted at the time of the Inspection 

under currunt Government Decree for quality management and maintenance for construction works.  

3. The Technical Inspector shall inspect the following items of the contract objects by comparing 

with the Design Documents in the presence of the Engineer and the Contractor:  

1) Shape Size, quality and performance 

2) Work status by reference to documents, records, and photographs 

4. With regard to the above Technical Inspection, the provision 4. of 4.16 shall apply to the 

Contractor.  

4.18 Use of Partially Completed Facility   

1. The Owner may use some of the work objects with Approval of the Contractor. 

2. If the Owner uses some of the work objects in accordance with the provision of the Contract, the 

Contractor shall have quality and Shape Size inspected by the Engineer (including obtaining 

Confirmation).  

4.19 Progress Report  

 The Contractor shall, pursuant to the provision of the Contract, prepare a report regarding contract 

performance in the form specified separately and submit it to the Owner and the Engineer  .  

4.20 Request for Measures to the Contractor  

1. When the Owner and the Engineer  judges the Site representative is extremely unqualified for 

operating and controlling the Project, ensuring the quality and Shape Size of the contract objects, and 
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meeting the deadline of the Contract Period, the Owner and the Engineer  may instruct the Contractor 

in Writing to take corrective measures.  

2. When the Owner and the Engineer  judges that the Contractor’s Chief engineer (the Contractor’s 

Administrative engineer) and Professional engineer (except for a person who doubles as one of these 

engineers and the Site representative) are extremely unqualified for ensuring the quality and Shape 

Size of the contract objects and meeting the deadline of the Contract Period, the Owner or the Engineer 

may give written reasons and Instructions to the Contractor to take necessary measures. 

4.21 Compliance with Laws and Regulations  

1. The Contractor shall comply with laws, regulations and ordinances relating to the Project, and 

ensure smooth progress of the Project. Further, the Contractor shall bear the expenses for applying and 

operating under laws, ordinances and regulations related. 

2. The Contractor shall comply with laws, regulations related and ordinances, and take measures so 

that the Owner would not be liable for responsibilities arising out of the infraction thereof by the 

Contractor.  

3. If the Contractor notices that planning, Drawings, Specifications or the contract itself of the project 

are inappropriate or inconsistent in light laws, ordinances and regulations related, contractor shall 

immediately notify the Engineer, and request the Engineer to confirm thereof.  

5 Safety management and environmental sanitation 

5.1 General Requirement 

1. The Contractor shall give first priority to safety during the Project, and take appropriate measures 

to prevent accidents at all times of Project pursuant to relevant: 

- Law 84/2015/QHH15 “laws safety, labor hygiene“; 

- Law No: 55/2014/QH13 “Law on Environmental Protection”; 

- TCVN 2287-78 “Labour safety standards system - Basic rules”; 

- QCVNs, TCVNs relevant on labor safety and environmental sanitation 

2. If the Contractor prohibits persons other than those involved in the project from entering the 

Project Site, the Contractor shall place fence boards, and/or rope around the Project Site, and put up a 

“Do Not Enter” sign. 

3. During the project period, the Contractor shall take necessary safety measures including putting 

up signs around the Project Site and informing interested persons. Further, if work vessels navigate or 

are towed in the water area crowded with ships, the Contractor shall endeavor to prevent accidents 

through strengthening surveillance.  

4. If using public roads as the hauling route for the Project, the Contractor shall take safety measures 
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in accordance with relevant laws and regulations. The Contractor shall, in particular, endeavor to avoid 

bringing pollution or causing damage to the road surface, and prevent loads from falling to avoid 

causing damage to any third party. 

5. In the event that an object that could hinder the navigation of ships or fishing operations has fallen 

into the sea, the Contractor shall immediately remove such object. In the event that it is impossible to 

remove such object immediately, the Contractor shall put up signs to clearly indicate where the 

dangerous location is, and notify the Engineer and relevant public offices. 

6. If work vessels and machines go down, the Contractor shall take necessary actions to ensure 

safety. Further, if there is danger that secondary accidents attributed to the disabled vessels and 

machines may happen, the Contractor shall immediately take emergency actions and notify the 

Engineer and relevant public offices. 

7. If the Contractor discovers or picks up mines, bombs or other explosives during the project, the 

Contractor shall immediately inform the Engineer and relevant public offices, receive Instructions and 

later submit a written Notice.  

8. The Contractor shall, during the project period, conduct safety patrols on and around the Project 

Site from time to time in order to ensure safety. 

9. In the event of accidents or disasters, the Contractor shall give first priority to protecting the lives 

of any third parties, workers. The Contractor shall take emergency actions, immediately inform the 

Engineer and relevant public offices of the situation by telephone and later submit a written Notice. 

10. The Contractor shall build scaffolds in conformity with TCVN 296-2004 “Scaffolds - Safety 

Requirements”. When assembling, disassembling, changing and using scaffolds, all work platforms are 

required to have functions of double guardrails and baseboards at all times. 

11. The Contractor shall, prior to the commencement of the Project, confirm with installers of facilities 

of general electricity utilities the necessary matters including whether there exist such facilities as 

transmission lines, submarine communications cables or buried objects on and around the Project Site 

and on the route for navigating and towed vessels used for the Project, and take safety measures in 

accordance with relevant laws and regulations. 

5.2 Response to Unusual Situations 

The Contractor shall take necessary measures as follows against unusual situations in order to ensure 

safety  

1. The Contractor shall, with regard to natural disaster, pay attention at all times to weather forecasts 

and establish effective disaster-prevention policies in order to minimize damage caused by disasters 

2. If danger seems imminent during the project, the Contractor shall immediately discontinue the 

tasks and have workers evacuate to safe places 
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3. The Contractor shall check irregularities and investigate the causes thereof with sufficient 

attention to safety after taking emergency actions to prevent secondary disasters.  

5.3 Safety Education and Training 

1. During the entire period after the commencement of the Project, the Contractor shall have for 

providing safety education and training for all of the workers for items following: 

1) Education regarding safety activity using audio -visual materials  

2) Details about the Project  

3) Laws and regulations, circular notices and guidelines concerning project safety 

4) Drills for disaster countermeasures at the Project 

5) Measures against possible accidents at the Project Site  

6) Other necessary matters for safety education and training 

2. The Contractor shall make a specific plan for safety education and training suitable for the work, 

and include it in the work execution plan, and submit them to the Engineer. 

3. The Contractor shall submit a record stating the implementation status of safety education and 

training to the Engineer. 

5.4 Contact System at the Project Site   

If interrelated projects are being carried out, each Contractor shall rigorously exchange information with 

respect to work safety with the Supervisor and other Contractors in order to carry out all project safely 

and smoothly. In addition, the liaison conference among parties involved in the work shall be organized 

in order to coordinate communication, including specifying expedient measures against emergency 

situations.  

5.5 Use of Explosives and Prevention of Fire 

1. If the Contractor needs to store and use hazardous materials such as explosives for blasting work, 

the Contractor shall comply with the relevant laws and regulations, where have TCVN 4586-1997 

“Industrial Explosives - Safety Requirements for storage, transport and use”. The Contractor shall also 

comply with directives of relevant public offices and take measures to prevent explosions.  

2. If explosives are used for the Project, the Contractor shall submit the plan for using explosives to 

the Engineer prior to using them. 

3. The Contractor shall not burn scrub and grass generated from removal of vegetation and tree 

roots or excavation in the open air.  

4. The Contractor shall designate smoking areas and prohibit using fire at any place other than the 

designated places.  

5. The Contractor shall take appropriate measures including putting up fire prohibition signs around 
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such flammable materials as gasoline and paints, and endeavor to keep the surrounding area neat and 

clean.  

5.6 Reporting Accidents and Disasters 

If an accident happens during the Project, the Contractor shall immediately notify the Engineer, and 

submit “the accident report” specified separately to the Engineer  without delay. 
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PART II 

 REGULATION FOR CONSTRUCTION 
 

1 Requirements for materials  

1.1 General requirements 

1. Materials to be used in the Project shall conform to the quality standards given in the Standard 

Specifications or shall have better quality, unless applicable quality standards are specified in the 

Design Documents. 

2. When the Contractor uses any imported product that is deemed to have equal or better quality 

standards, a quality assurance certificate issued by an organization providing quality inspection and 

certification services for imported construction materials (hereinafter called “Quality Assurance 

Certificate for Imported Materials”) or quality assurance certificate issued by an organization providing 

quality verification and certification services for the foreign-made materials (hereinafter called “Quality 

Assurance Certificate for Foreign-Made Materials”) may be used as documentation for certifying the 

quality of the imported materials.  

The foregoing provisions, however, are not applicable to the materials approved in the Design 

Documents and such materials for the Temporary Work as not specified in the Design Documents.  

1.2 Soil  

1.2.1 General 

1. Kind, quality and sizes of soil materials to be used in the Project shall be as specified in the 

Design Documents. 

2. When dredged soil is used, area, depth of the soil to be obtained by dredging shall be as specified 

in the Design Documents. When the dredging location is not specified in the Design Documents, the 

Contractor shall, prior to the Project, submit to Owner and Engineer for Approval, test reports of the 

material to be used and a document showing the place of origin of the material. 

3. When slag (ferrous slag, non-ferrous slag, melted slag) is used as alternative material for soil, the 

Contractor shall Submit to Owner and Engineer for Approval, test reports of the material that satisfy 

compatible with related standards. 

1.3 Sand and Stone  

1.3.1 General   

Sand and crushed stone to be used in the Project shall be free of foreign substances. 
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1.3.2 Sand  

1. Sand to be used for sand mats, soil improvement piles, and replacement sand for foundation 

improvement shall conform to the size range given in Fig II.1.1 Grain Size Distribution Curves of Sand 

Used, and shall have good water permeability. Silt content shall be as specified in the Design 

Documents. 

2. Quality and grade of sand to be used for the work other than those given in Paragraph 1 above 

shall be as specified in the Design Documents. 

3. The Contractor shall, prior to the work, Submit to the Owner and Engineer for Approval, material 

test reports to be used and a document showing the place of origin of the material. 

 

Fig II.1.1 Grain Size Distribution Curves of Sand Use 

1.3.3 Gravel and Crushed Stone  

1. Quality and grade of gravel and crushed stone to be used in the Work shall be as specified in the 

Design Documents. 

2. The Contractor shall, prior to the work, Submit to the Owner and Engineer for Approval, material 

test reports to be used and a document showing the place of origin of the material.  

1.3.4 Rubble 

1. Rubble used in the project will have to conform with current standards or reference in the 

appropriate foreign standards (JIS A5006, CIRIA C683 or EN 13383-1:2002, ASTM C127).  However, 

soft stone shall not be used. 

2. The rubble shall not be flat or slender, and shall not be prone to weathering. 

3. Specific gravity and mass shall be applicable standards shall be as specified in the Design 
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Documents. 

4. The Contractor shall, prior to the Project, Submit to the Owner and Engineer for Approval, 

material test reports to be used and a document showing the place of origin of the material.  

1.4 Aggregate  

1.4.1 General  

Crushed stone for road construction, crushed stone for concrete, and slag aggregate for concrete shall 

conform to the following standards: 

- TCVN 7570-2006 “Aggregates for concrete and mortar. Technical requirement”. 

- TCVN 9205-2012 “Sand crushing concrete and mortar”. 

1.4.2 Aggregate for Cement Concrete 

1. Maximum size of coarse aggregate shall be as specified in the Design Documents. 

2. Grain size distribution of fine and coarse aggregates shall conform to Table II.1.1 “Grain Size 

Range of Fine and Coarse Aggregate”. 

Table II.1.1 Grain Size Range of Fine and Coarse Aggregate 

Aggregate 

category 

Weight percentage passing though sieve 

Nominal size of sieve opening (in mm ) 

50 40 30 25 20 15 10 5 2.5 1.2 0.6 0.3 0.15 

G
ra

v
e

l 

M
a

x
im

u
m

s
iz

e
  

  
  

  
  
  

  
  

(i
n
 M

m
) 

40 100 
95-

100 
  

35-
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30 
0-5      

25   100 
95-

100 
 

30-

70 
 0-10 0-5     

20       
20-

55 
0-10 0-5     

Sand       100 
90-

100 

80-

100 

50-

90 

25-

65 

10-

35 
2-10 

Note 1: Nominal size of sieve opening of 2.5 mm is not applied to blast furnace slag coarse aggregate. 

Note 2:  For the manufactured sand and blast furnace slag manufactured sand, the weight percentage of 2 

to 15 may be applied to the nominal size of sieve opening of 0.15 mm 

Related to Table II.1.2 “Quality of Gravel and Sand”: 

1) The loss in test for amount of material passing test sieve 75 µm in aggregates (3.0% or less 

for sand) may be 5.0% or less, if the concrete surface is not exposed to abrasion. The content of 

coal, lignite floating on the liquid with specific gravity of 1.95 (0.5% or less for sand) may be 5.0% 

or less, if the appearance of concrete is not particularly important. 

2) Material to be used for test for clay lumps shall be sampled from the fraction remaining on 

the sieve after the test for amount of material passing test sieve 75 µm in aggregates in 
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accordance with TCVN 7572-8 “Method of test for amount of material passing test sieve 75µm in 

aggregates”. 

3) The chloride content is the weight in absolutely dry conditions, converted to the mass of 

NaCl. 

Table II.1.2 Quality of Gravel and Sand 

Quality item Gravel Sand 

Clay lump                                                 %   0.25 or less 1.0 or less 

Loss in test for amount of material passing 
test sieve 75 µm aggregate                     % 

1.0 or less 3.0 or less 

Organic impurities                                    % - 
Not darker than the standard 
color liquid 

Soft stone particles                                   %   5.0 or less - 

Chloride content                                          

   -  Reinforced concrete                           % 

   -  Prestressed Reinforced concrete        % 

- 

 

0.05 or less 

0.01 or less 

Note: Can use sand chloride ion content greater than the value specified in Table II.1.2 if the total 

content of chloride ion in from all source material is used to manufactured concrete not exceed 0.6 kg 

/1 m3 for reinforced concrete and not exceed 0.3 kg /1 m3 for prestressed concrete. 

3. When sea sand is used as fine aggregate for Concrete without reinforcement, it shall be washed 

with water to satisfy the allowable total chloride ion content in concrete as given in Part II, section 

1.15.1 General. 

4. Aggregate unstable chemically or physically shall not be used. In case that the Contractor has no 

choice but to use such aggregate, however, the Contractor shall, prior to the work, obtain Approval 

from the Owner and Engineer relating to the Design Documents. 

5. Test Method aggregate must match II.1.3 table “Method of Test for Aggregate” 

Table II.1.3 Method of Test for Aggregate 

Test item Test method 

Take aggregate sample TCVN 7572-1: 2006 

Grading TCVN 7572-2: 2006 

Specific gravity and water absorption TCVN 7572-4, 5: 2006 

Clay lump content TCVN 7572-8: 2006 

Loss in test for amount of material passing test sieve 
75 µm in aggregate 

TCVN 7572-8: 2006 

Content of particles floating on the liquid with specific 
gravity of 1.95 

Reference in the appropriate foreign 

standards   (JIS A 1141, ASTM 

C123/C123M) 
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Content of soft stone particles TCVN 7572-17:2006 

Content of organic impurities TCVN 7572-9: 2006 

Stability (durability) TCVN 7572-10, 11: 2006 

Salt content of sea sand TCVN 7572-15:2006 

Abrasion loss TCVN 7572-12: 2006 

Test for alkali-silica reactivity of aggregate (chemical 
method) 

TCVN 7572-14: 2006 

Test for alkali-silica reactivity of aggregate (mortar-bar 
method) 

TCVN 7572-14: 2006 

1.4.3 Base Course Material   

1. Material used for lower base course (granular base course) and upper base course (mechanically 

stabilized base course) shall be as follows. 

1)  Kind and quality of lower (and upper) base course material shall be as specified in the Design 

Documents. Maximum grain size of lower (and upper) base course material may be 50 mm (and 

40 mm) or less, unless specified in the Design Documents.  

2) Mechanically stabilized base course material for the upper base course shall be within the 

range given in Table II.1.4 “Grain Size Distribution of Mechanically Stabilized Base Course 

Material”. 

3) Crushed stone and crushed rock mixture shall conform to the requirements of TCVN 8819: 

2011-Hot Asphalt Pavement. Construction requirements and acceptance. 

4) Slag is used as base course material, the Contractor shall Submit to Owner and Engineer for 

Approval, test reports of the material that satisfy compatible with related standards. 

Table II.1.4 Grain Size Distribution of Mechanically Stabilized Base Course Material 

Sieve opening 
Weight percentage passing through sieve 

Max. 25 mm Max .30 mm Max. 40 mm 

53mm - - 100 

37.5 mm - 100 95-100 

315 mm 100 95-100 - 

26.5 mm 95-100 - - 

19 mm - 60-90 60-90 

13.2 mm 55-85 - - 

4.75 mm 30-65 30-65 30-65 

2.36 mm 20-50 20-50 20-50 

425 µm 10-30 10-30 10-30 

75 µm 2-10 2-10 2-10 

2. The Contractor shall use recycled material, if so specified in the Design Documents. 
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1.4.4 Aggregate for Asphalt Concrete 

1. Kind and maximum grain size of aggregate for asphalt concrete to be used in the Work shall be 

as specified in the Design Documents. 

2. The classification of aggregate by size shall satisfy the requirements of the standard TCVN 8819: 

2011 “Bitum-hot asphalt road surface, construction requirements and acceptance”. Except in the areas 

under special load conditions. 

3. Coarse and fine aggregates shall have a sufficient hardness and durability and is removing the 

harmful contaminants such as dirt, mud, organic matter. 

4. The Contractor shall use recycled materials if specified in design documents. 

1.4.5 Filler  

Filler shall be crushed limestone or igneous rock sufficiently dry and free of agglomeration and its 

properties shall not alter when heated at 200°C. When filler is used, it must conform to the standards 

TCVN 8819: 2011.  

1.5 Steel Material  

1.5.1 General  

1. Steel material to be used in the Work shall be free of deterioration such as rust and corrosion. 

2. The Contractor shall keep the steel material free of contamination with dust or oil and shall use 

protective sheets to prevent corrosion. 

1.5.2 Steel Sheet Pile and Steel Pile  

1. Steel sheet pile and steel pile shall conform to the following standards: 

- TCVN 9245-2012. Steel pipe piles - Specifications 

- TCVN 9246-2012. Steel pipe sheet piles - Specifications 

- TCVN 9685-2013. Hot - rolled steel sheet piles - Specifications 

- TCVN 9686-2013. Weldable hot rolled steel sheet piles – Specifications 

- Or reference in the appropriate foreign standards (JIS A 5526. Steel H piles, ASTM A690/A690M) 

2. Kind, material and sizes of the steel sheet pile and steel pile shall be as specified in the Design 

Documents. 

1.5.3 Steel Plates and Shaped Steel  

1. Steel plates and shaped steel shall conform to the following standards:  

- TCVN 5575-2012. Steel structure. Design standards" 

- TCVN 7571-2006. Hot-rolled steel section”  

- TCVN 4399:2008. Steel and steel products  - General technical delivery requirements” 

- TCVN 1845-1989. Hot - rolled steel bands. Dimensions” 

- TCVN 2057-1977. Plates and wide flats of general structural hot- rolled. Technical requirements” 
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- TCVN 2058-1977. Stell plates hot-rolled Measurements” 

- TCVN 2735-1978. Corrosion and heat resisiting wronght steel bars - Technical requirements” 

- TCVN 7573:2006. Continuously hot-rolled steel sheet products-Dimensional and shape 

tolerances” 

- TCVN 1765-1975. Steel carbon for structure ordinary. Technical requirements 

- TCVN 6522:1999. Hot-rolled steel sheet of structural quality” 

- TCVN 6523:1999. Hot-rolled steel sheet of high yield stress structural quality” 

- TCVN 6525:2006. Continuous hot-dip zinc-coated carbon steel sheet of structural quality” 

- TCVN 6526:2006. Hot-rolled steel strip of structural quality” 

- TCVN 6527:1999. Hot-rolled structural steel wide flats -Tolerance on dimensions and shape 

- TCVN 2364:1978. Hot - rolled steel coil. Sizes, parameters and dimensions” 

- Or reference in the appropriate foreign standards (JIS G 3101; JIS G 3192; JIS G 3193; JIS G 

3194, ASTM A 656/ A 656M, ASTM A 36/ A 36M) 

2. Kind, material and size of steel sheet piles and steel piles shall be as specified in the Design 

Documents. 

1.5.4 Steel Bars  

1. Kind, material and sizes of steel reinforcing bar to be used in the Work shall be as specified in the 

Design Documents. 

2. Ordinary steel bars and deformed steel bars shall conform to the following standards:  

- TCVN 1651-1-2008. Steel for the reinforcement of concrete - Part 1: Plain bars 

- TCVN 1651-2-2008. Steel for the reinforcement of concrete - Part 2: Ribbed bars 

- TCVN 1651-3-2008. Steel for the reinforcement of concrete - Part 3: Welded fabric 

- TCVN 6284-1÷5:1997. Steel for the Reinforced concrete prestressed. 

- TCVN 4399-2008. Steel and steel products - General technical delivery requirements. 

- TCVN 4116-1985. Structural concrete and reinforced concrete hydraulic - Design standards 

- Or reference in the appropriate foreign standards (JIS G 3101; JIS G 3112; JIS G 3117; JIS G 

3191, ASTM A 656/A 656M, ASTM A 615/ A 615M, ASTM A 36/ A 36M) 

1.5.5 Anchorage  

1. Waling 

1) Material and geometries of waling (including accessories) shall be as specified in the Design 

Documents. 

2) Steel plates and shaped steel shall conform to the specified in Part II, Section 1.5.3: Steel 

plate and steel. 

2. Tie Rod 

1) Material and sizes of tie rod shall be as specified in the Design Documents. The Contractor 

shall, prior to manufacture, submit Drawings of tie rod and its accessories to the Engineer. 

2) High tensile strength steel shall conform to Table II.1.5 “Mechanical Properties of High 
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Tensile Strength Steel”. 

3) High tensile strength steel shall conform to the specified in Part II, Section 1.5.3: Steel plate 

and steel. 

4) Tie rods shall be manufactured by the upset method. 

5) Tensile strength of combination of tie rods and accessories shall be greater than the tensile 

strength specified for the rod. 

Table II.1.5 Mechanical Properties of High Tensile Strength Steel 

Kind Yield stress (N/mm2) 
Tensile strength 

(N/mm2) 
Elongation (%) 

High tensile strength steel 490 325 or more 490 or more 22 or more 

High tensile strength steel 590 390 or more 590 or more 21 or more 

High tensile strength steel 690 440 or more 690 or more 19 or more 

High tensile strength steel 740 540 or more 740 or more 17 or more 

Note: Unit stress represents characteristic value 

3. Tie wires 

1) Material, sizes and tensile strength of tie wires shall be as specified in the Design 

Documents. 

2) The Contractor shall, prior to manufacture, submit to the Owner and Engineer for Approval, 

a document describing the tie wire in respect of kind, designation, and specified value for Young’s 

modulus, cross sectional area, unit mass, breaking strength, yielding stress. 

3) Chemical composition and mechanical property of the tie wire shall conform to TCVN 6284-

1÷5:1997 “Steel for prestressed reinforced concrete” or reference in the appropriate foreign 

standards (JIS G 3502, JIS G 3506, ASTM A 416/A 416M, ASTM A 722/A 722M). 

4) Steel wire shall be rust proofed continuously with coating material. 

5) Coating material near fixing device shall be overlapped with the fixing device, and shall be 

sufficiently watertight. 

6) The fixing device ends shall be sufficiently watertight by use of end caps. 

7) The fixing device shall be secured with nuts. The threaded length shall have some 

allowance so that the length can be adjusted when fixing. 

8) Prior to manufacture of accessories to the tie wires, the Contractor shall be approved 

Supervision consultant and approved by the competent authorities relevant drawings. 

9) Tensile strength of combination of steel wire and fixing device shall be equal or superior to 

that specified for the steel wire. 

4. Kind and sizes of timbering material (if any) shall be as specified in the Design Documents. 

1.5.6 Steel for Concrete Pavement  

1. Steel for concrete pavement conform to the specified in Section 1.5.4: Steel bars, Part II, 
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2. Sizes of the wire mesh shall be as specified in the Design Documents. 

1.6 Cement and  Admixture  

1.6.1 Cement  

1. Kind of cement to be used in the Work shall be as specified in the Design Documents. 

2. Cement shall conform to the following standards:  

- TCVN 5349-2014. Cements-Classification 

- TCVN 9205-2012. Portland pozzolan cement - Technical requirements 

- TCVN 2682-2009. Portland cements - Specifications 

- TCVN 4316-2007. “Portland blast furnace slag cement 

- TCVN 6067-2004. Sulfate resisting portland cement - Technical requirements 

- TCVN 6260-1997. Portland blended cement – Specifications 

1.6.2 Admixture  

1. Kind of admixture materials to be used in the Work shall be as specified in the Design 

Documents. 

2. Admixtures to be used as mineral admixture shall conform to the following standards. 

- TCVN 8826-2011. Chemical admixtures for concrete 

- TCVN 8827-2011. Highly activity puzzolanic admixtures for concrete and mortar – Silicafume and 

rice husk ash. 

- TCVN 10302: 2014. Activity admixture - Fly ash for concrete, mortar and cement 

3. Mineral admixture which are separated or deteriorated during storage shall not be used. 

1.6.3 Water for Concrete  

1. Water to be used for concrete shall be free of substances harmful for quality of concrete and steel 

materials, such as oil, acid, salt, organic impurities, and suspended matters. 

2. Water for concrete shall conform to the standards TCVN 4506-2012 "Water for concrete and 

mortar. Technical requirement". 

3. Sea water shall not be used for mixing of reinforced concrete. It may be used for non-reinforced 

concrete only when it is difficult to obtain clean freshwater. One must note that, when seawater is used, 

the setting time of the cement becomes short, so the concrete tends to lose its consistency at an early 

stage. In such cases a retarder may be used as necessary. 
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1.7 Precast Concrete Product  

1.7.1 General  

1. Precast concrete product shall be free of damage such as harmful cracking. 

2. Chloride content of cement concrete shall be expressed by the total amount of chloride ion (Cl-) 

contained in the concrete. The total chloride ion content shall be 0.30 kg/m3 or less for prestressed 

reinforced concrete and 0.60 kg/m3 or less for reinforced concrete when mixing. When the Contractor 

intends to use the cement concrete exceeding said value, the Contractor shall obtain Approval from 

the Owner and Engineer related to the Design Documents. 

3. Precast concrete products shall conform to the following standards:  

- TCVN 9347:2012. Concrete structures and precast reinforced concrete - load test method to 

assess durability, hardness and resistance to cracking. 

- TCVN 9114:2012. Products prestressed concrete - Technical requirements and test accepted. 

- TCVN 9115:2012. Assembled concrete and reinforced concrete structures - Practice for erection 

and acceptance. 

- TCVN 7888: 2014. Pretensioned spun concrete piles 

1.8 Bituminous Material  

1. Kind of Bituminous materials used in the works shall be as specified in the design documents.  

2. Bituminous Materials shall conform to the following standards TCVN 7493: 2005 “Bituminous - 

Technical requirements”. 

1.9 Joint Filler  

1.9.1 Joint Filler  

Material and shape of joint filler to be used in the Work shall be as specified in the Design Documents. 

1.9.2 Joint Filler for Concrete Pavement  

1. Joint plate shall be as follows: 

1) The joint plate shall be capable of adequately tracking the expansion and shrinkage of 

concrete slabs. 

2) Kind and size of the joint plate shall be as specified in the Design Documents. 

2. Poured joint filler shall be of hot-poured and high elasticity type, and shall be flexible to follow 

expansion and shrinkage of concrete slabs, and with excellent adhesion to concrete, water insolubility, 

water impermeability, non-fluidity, impact resistance and durability. 
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1.10 Corrosion Protection Material  

1.10.1 Aluminum Alloy Anode  

1. Cathodic protection shall be galvanic anode type with aluminum alloy anode. 

2. Protective current density and durability shall be as specified in the Design Documents. 

3. Current efficiency of the anode shall be 90% or more. The Contractor shall submit material test 

reports to the Owner and Engineer in advance. 

4. Materials shall conform to the following standards: 

- TCVN 10263:2013 “Anodic sacrifice. Technical requirement”. 

- TCVN 10264:2014 “Cathodic protection for the steel structure of Ports and marine Port - Design 

Standards”. 

1.10.2 Protective Coating  

Kind and quality of protective coating shall be as specified in the Design Documents. 

1.10.3 Anti corrosive Coating Material  

1. Kind and quality of anti-corrosive coating material shall be as specified in the Design Documents. 

2. Material to be used in mortar lining shall be as follows: 

1) Strength of concrete, if used, shall be as specified in the Design Documents. 

2) Quality of mortar and concrete shall be as specified in the Design Documents. 

3) Applicable standards and quality of stud dowel shall be as specified in the Design 

Documents. 

4) Formwork to be used in mortar coating shall be as follows: 

(1) The formwork shall accurately conform to the sizes of heavy-duty coating stipulated in 

the Drawings. 

(2) The formwork to be left as protection cover shall be made of highly air tight and 

anticorrosive material. The material shall be approved by the Owner and Engineer in 

advance. 

5) The Contractor shall, prior to the work, obtain approval from the Owner and Engineer for the 

material of protection cover of petrolatum coating. 

1.11 Fender  

1.11.1 Rubber Fender 

1. Rubber to be used for fenders shall be as follows: 

1) Rubber shall be natural or synthetic rubber mixed with carbon black, or vulcanized rubber 

mixed with natural or synthetic rubber and carbon black. 

2) The rubber shall have sufficient resistance against aging, seawater and ozone, and the 
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rubber to be used in the surface layer shall also have abrasive resistance. 

3) The rubber shall be uniform, free of intruding foreign substances, air bubbles, damage, 

cracks and other harmful defects. 

2. As for the fender having built-in iron plate for installation, the iron plate and main rubber part shall 

be rigidly bonded by vulcanization, and the fender shall be covered with rubber to prevent exposure of 

the iron plate. 

3. Physical properties of the rubber shall be as follows: 

1) The physical properties shall conform to the standards listed in Table II.6 “Physical 

Properties of Rubber”. If it is difficult to conform to this table, the properties shall be as specified in 

the Design Documents. 

2) Physical tests shall be conducted for the test items given in Table II.1.6 “Physical Properties 

of Rubber”, in conformity with: 

- TCVN 1592:2007. Rubber. General procedures for preparing and conditioning test pieces 

for physical test methods  

- Rubber, vulcanized or thermoplastic. Determination of tensile stress-strain properties  

- TCVN 1595:2007. Rubber, vulcanized or thermoplastic. Determination of indentation 

hardness  

- JIS K 6259 “Rubber, vulcanized or thermoplastics - Determination of ozone resistance”.  

Table II.1.6 Physical Properties of Rubber 

Test item Criterion Applicable standards 

Accelerated 
aging 

Tensile strength 80% or more of the value before heating TCVN 4509:2006 

Elongation 80% or more of the value before heating TCVN 4509:2006 

Hardness Not exceeding "value before heating + 8" TCVN 1595:2007 

Ozone 
resistance 

Static ozone  
deterioration 

No cracking by visual check after 72 hours 
Appropriate foreign 

standard (JIS K 6259, 
ASTM D4575…) 

4. Rubber fender shall have durability as shown below. For proving that the rubber fender has the 

required durability, the Contractor shall submit to the Owner and Engineer in advance for Approval a 

durability certificate issued by the organization providing durability certification services for the rubber 

fender. 

Durability: A fender larger than the minimum size of a product available on the market, which has the 

equivalent shape, performance is used in the compressive test which is conducted 3,000 times until the 

standard strain ratio specified by the manufacturer is reached for 150 seconds at maximum. After such 

repetitive compressions test, no cracks or defects shall occur. 

5. Kind, material and sizes of metal fittings of the fender shall be as specified in the Design 
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Documents. 

1.12 Bitt and Bollard  

1.12.1 Bitt and Bollard  

1. Material of bitt and bollard and its accessories shall conform to the standards listed in Table II.1.7 

“Material of Bitt and Bollard and Accessories.” 

2.  Filling concrete of bitt and bollard-with hole in the head shall have the same quality as the coping 

concrete. 

Table II.1.7 Materials of Bitt and Bollard and Accessories 

Description Standards for material 

Main part of bitt and bollard 

- TCVN 385, 386: 1970 “Cast iron castings”   

- or reference in the appropriate foreign standard (JIS G 5101 SC450, 

ASTM A 53/A 53M…) 

Anchor bolt 

- TCVN 1876:1976 “Hexagon nuts (rough precision) - Dimensions” and 
TCVN 1892: 1976 “Hexagon nuts (high precision) – dimensions”  

- or reference in appropriate foreign standard (JIS G 3101 SS400, ASTM 

A 656/A 656M) 

Hexagonal nut 

- TCVN 1896:1976 “Hexagon nuts (rough precision) dimensions”  and 
TCVN 1905:1976 “Hexagon nuts (high precision) – Dimensions”   

- or reference in appropriate foreign standard  (JIS B 1181 Ordinary 

Class 3,4 T) 

Plain washer 
- Appropriate foreign standard  (JIS B 1256 Ordinary round, steel, ASTM 

E539) 

Anchor plate 

- TCVN 6522:2008.  “Hot-rolled steel sheet of structural quality”   

- or reference in appropriate foreign standard (JIS G 3101 SS400 or JIS 

G 5101 SC450, ASTM A 656/A 656M, ASTM A 53/A 53M) 

1.13 Curbs and Corner Plates  

1.13.1 Material, sizes and arrangement of curbing shall be as specified in the Design Documents. 

1.13.2 Steel product 

1. Material of curbing and its accessories shall conform to standards in section 1.5.3 “Steel plates 

and shaped steel”, Part II. The material shall conform to the standards listed in Table II.1.8 “Standards 

for Material of Curbing and Accessories”. 

2. Concrete shall have the same quality as the coping concrete. 

3. For the curbing to be newly provided, paint shall be as stipulated in Section 3.21.4 “Curbs and 

Corner Plates” and Section 3.20.2 “Maintenance Painting”, Part II.  
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Table II.1.8 Standards for Material of Curbing and Accessories 

Description Standards for material 

Curbing 
- TCVN 6522:2008 “Hot-rolled steel sheet of structural quality”  

- or reference in the appropriate foreign standard  (JIS G 3193,  ASTM A36/A36M) 

Angle steel 

- TCVN 7571-2006 “Hot-rolled steel section” and TCVN 2735-1978 “Corrosion and 
heat resisting  wrought steel bars - Technical requirements”  

- or reference in the appropriate foreign standard (JIS G 3192, ASTM A36/A 36M) 

Foundation bolt 

- TCVN 1876:1976 “Hexagon nuts (rough precision) - Dimensions”  

- TCVN 1892: 1976 “Hexagon nuts (high precision) – dimensions”  

- or reference in the appropriate foreign standard  (JIS B 1178  Type J, ASTM A 

325) 

Hexagonal nut 

- TCVN 1896:1976 “Hexagon nuts (rough precision) – Dimensions” and TCVN 
1905:1976 “Hexagon nuts (high precision) -  Dimensions”  

- or reference in the appropriate foreign standard (JIS B 1181 Ordinary 3,7H, 4T; 

ASTM A 563) 

1.13.3 Others 

Curbing other than steel curbing shall be as specified in the Design Documents. 

1.14 Mat  

1.14.1 Asphalt Mat  

1. Thickness, strength and reinforcing material of mat, and composition of bituminous mixture shall 

be as specified in the Design Documents. 

2. Lifting wire rope shall be treated to remove oil, and provided with an anti-slipping metal fitting. 

3. The Contractor shall, prior to manufacture, submit the composition report of bituminous mixture 

to the Engineer for Approval. 

1.14.2 Textile Mat  

Textile mats shall have an excellent anticorrosion property. Thickness, elongation, tear strength, and 

tensile strength of the mat, and tensile strength of the sewn parts shall be as specified in the Design 

Documents. 

1.14.3 Synthetic Resin Mat  

Synthetic resin mats shall have an excellent anticorrosion property. Thickness, elongation, tear 

strength, tensile strength, and structure of the mats shall be as specified in the Design Documents. 

1.14.4 Rubber Mat  

Rubber mats shall have an excellent anticorrosion property. Thickness, hardness, elongation, tear 

strength, tensile strength, and structure of the mat shall be as specified in the Design Documents. 
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1.15 Concrete  

1.15.1 General  

The Contractor shall use concrete whose chloride content does not exceed the limit given below. 

1. The chloride content of concrete shall be expressed by the total content of chloride ion (Cl). 

2. The total chloride ion content of concrete shall be 0.60 kg/m3 or less when mixing for plain 

concrete and reinforced concrete and 0.30 kg/m3 or less for prestressed concrete. 

1.15.2 Ready mixed Concrete  

1. The type and quality of concrete shall be as specified in the Design Documents. 

2. The Contractor shall, prior to production of concrete, submit a design mix plan to the Engineer. 

1.15.3 Floating Concrete Mixing Plant  

1. The requirements for the quality and design mix of concrete shall be as specified in the Design 

Documents. 

2. The Contractor shall, prior to construction, formulate the specified mix according to the 

requirements. The Contractor shall also submit the design mix plan to the Engineer for Approval. 

3. The Contractor shall perform trial mixing, if instructed by the Engineer, and submit the trial results 

to the Engineer. 

1.15.4 Site Mixed Concrete  

1. Concrete shall have the required strength, durability, water-tightness and protective performance 

of steel, and anomalies in quality shall be minimum. 

2. The requirements for the quality and design mix of concrete shall be as specified in the Design 

Documents. 

3. The Contractor shall, prior to construction, formulate the specified mix according to the 

requirements. The Contractor shall also submit the design mix plan to the Engineer for Approval. 

4. The Contractor shall perform trial mixing, if instructed by the Engineer, and submit the trial results 

to the Engineer. 

1.15.5 Hot Weather Concrete  

1. The type and quality of concrete shall be as stipulated in 1.15.2 “Ready-mixed Concrete”, Part II 

and 1.15.3 “Floating Concrete Mixing Plant”, Part II, and 1.15.4 “Site Mixed Concrete”, Part II. 

2. All materials for the use of concrete shall be stored at a temperature as low as possible. 

3. The Contractor shall minimize the unit water content and unit cement content to the extent that 

the required strength and workability are obtained. 

(Draft)



TCVN XXXX: 2016 

 

 

 

40 

1.15.6 Underwater Concrete  

The type and quality of concrete shall be as stipulated in 1.15.2 “Ready-mixed Concrete”, 1.15.3 “Float-

ing Concrete Mixing Plant” and 1.15.4 “Site Mixed Concrete”, Part II. 

1.15.7 Bagged Concrete  

1. The type and quality of concrete shall be as stipulated in 1.15.2 “Ready-mixed Concrete”, 1.15.3 

Floating Concrete Mixing Plant and 1.15.4 Site Mixed Concrete, Part II. 

2. The material and size of bags used shall be as specified in the Design Documents. 

3. The Contractor shall not use bags stained with harmful substances. 

1.15.8 Anti washout Underwater Concrete  

1. Anti-washout admixture for concrete underwater shall conform to current standard or use 

appropriate foreign standards (the JSCE guideline “Quality standard for anti-washout admixture” 

(hereinafter referred to as “the quality standard”). 

When the Contractor uses a chemical admixture other than that conforming to the quality standard, the 

Contractor shall confirm that the admixture satisfies the allowable value of the quality standard, and, 

prior to construction, shall obtain Approval of the Owner and Engineer concerning the Design 

Documents. 

2. Admixtures 

1) Admixtures for concrete shall conform to: 

- TCVN 8826-2011 “Chemical admixtures for concrete”; 

- TCVN 8827-2011 “Highly activity puzzolanic admixtures for concrete and mortar - Silicafume 

and rice husk ash”; 

- TCVN 10302: 2014 “Activity admixture - Fly ash for concrete, mortar and cement”  

it shall not adversely affect concrete when used with anti-washout admixture. 

2) When the Contractor uses mineral admixture other than those given in (1) above, the 

Contractor shall confirm its quality, and sufficiently study the method of use, and obtain Approval 

of the Owner Engineer concerning the Design Documents. 

3. The design strength, slump flow and maximum size of coarse aggregate shall be as specified in 

the Design Documents. 

4. The Contractor shall formulate the design mix of anti-washout underwater concrete by conducting 

tests so that the concrete has the required anti-washout property, strength, fluidity and durability, and 

obtain Approval of the Owner and Engineer. 

5. The Contractor shall determine the required strength of anti-washout underwater concrete, 

considering the design strength and anomalies of concrete quality. 

6. Trial mixing 
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1) The Contractor shall, prior to construction, perform trial mixing of anti-washout underwater 

concrete, with materials to be used in the work. 

2) The Contractor shall measure the following items in the trial mixing: 

- Status of mixing 

- Slump flow 

- Air content 

- Concrete temperature 

- Compressive strength and underwater/in air strength ratio 

1.15.9 Prepacked Concrete  

1. Injection mortar shall have the required fluidity, and shall not be prone to segregation of materials, 

producing concrete with the required strength, durability, water-tightness and protection property for 

steel. 

2. The grain size distribution of fine aggregates shall conform to Table II.1.9 “Specification for 

Grading of Fine Aggregates”, with finesse modulus ranging from 1.4 to 2.2. 

Table II.1.9 Specification for Grading of Fine Aggregates 

Nominal size of  sieve opening (mm) Weight percentage passing through the sieve 

2.5 100 

1.2 90-100 

0.6 60-80 

0.3 20-50 

0.15 5-30 

3. If the finesse modulus of fine aggregate changes by 0.1 or more compared with the finesse 

modulus for formulating the design mix of injection mortar, the design mix shall be modified. 

4. The minimum size of coarse aggregates shall be 15 mm, and the maximum size as specified in 

the Design Documents. 

5. The specified mix of injection mortar shall conform to the Design Documents. 

6. The Contractor shall submit a job mixture document to the Owner and Engineer n advance for 

Approval. 

1.15.10 Concrete Pavement  

1. The strength of concrete shall be as specified in the Design Documents. 

2. The quality of concrete shall be as follows, unless otherwise specified in the Design Documents. 

1) The maximum size of coarse aggregates shall be 40 mm. 

2) Slump shall be 2.5 cm or consolidation factor 30 seconds. However, if there is no other 

choice than hand finishing or using a simple machine for construction, slump of 6.5 cm maybe 
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applicable subject to Approval by the Owner and Engineer concerning the Design Documents. 

3. The air content shall be 4.5%. 

1.16 Asphalt Concrete  

Hot asphalt mixture used for road, parking area shall satisfy the requirements of the standard TCVN 

8819: 2011 “Bitum - hot asphalt road surface, construction requirements and acceptance”..  

1.17 Others  

1.17.1 Prefabricated Drain  

1. The quality and sizes of drain materials such as paper and plastic board shall be as specified in 

the Design Document 

2. The Contractor shall, prior to construction, submit a test report to the Owner and Engineer for 

Approval. 

1.17.2 Underlay Paper  

The quality and sizes of underlay paper material shall be as specified in the Design Documents. 

1.17.3 Sand Retaining Joint Cover  

The material and quality of sand retaining joint plate shall be as specified in the Design Documents. 

1.17.4 Welding Materials 

1. Welding materials are selected in conforming to Standard: 

- TCVN 3223: 2000 “Welding Electrode for low carbon steel and low alloy steel - Symbol, size and 

general technical requirements”; 

- TCVN 2362:1993. Welding wire 

- TCVN 3734-1989. Electrodes for arc welding – symbols  

2. The Steel surface to be welded shall be free of defects harmful for welding such as detached 

coating, cracks, contamination, moisture, and significant rust, and welding portions shall have harmful 

defects such as blow hole, insufficient or excessive throat thickness or size. 

3. The quality of welded parts shall be verified in accordance with: 

- TCVN 6735: 2000. Ultrasonic examination of welds - Methods for manual examination of fusion 

welds in terrific steels 

- TCVN 6008:2010. Pressure equipments - Welds - Technical requirements and testing methods 

- TCVN 7507:2005. Non-destructive examination of fusion weld - Visual examination 

- TCVN 7508:2005. Non-destructive examination of fusion weld – Radiographic examination of 

welded joins - Acceptance levels. 

And measurement with gauges and a test report (inspection certificate) shall be submitted to the 

Engineer. 
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4. The quality standard and measurement frequency are given in the Particular Specifications. 

1.17.5 Gas Cutting  

Oxygen gas and dissolved acetylene shall conform to TCVN 4245: 1996 “Acetylene Safety engineering 

requirements in production and utilization of oxygen, acetylene”. 

1.17.6 Silt Fence  

1. The Contractor shall select an anti-corrosive curtain and, prior to construction, submit a relevant 

document to the Supervisor for Approval concerning the Design Documents. The quality specified in 

the Design Documents, if any, shall be referred to. 

2. The Contractor shall, prior to construction, submit a structural diagram of the silt fence to the 

Engineer for Approval. 

2 Plain Concrete and Reinforced Concrete 

2.1 General Requirement 

1. This chapter stipulates the requirements for works and operations with concrete, reinforcement, 

formwork used for plain concrete and reinforced concrete structures, and prestressed concrete 

structures. 

2. For the items not specified in this chapter, the specifications of Chapter 2 Materials, Part 2 - 

Regulation for construction - 1: Requirements for Materials shall be applied. 

2.2 Ready-mixed Concrete  

2.2.1 General 

This section describes the general provisions concerning manufacture of ready-mixed concrete. For 

items not specified in this section, shall be referred to TCVN 9340-2012. “Ready mixed concrete - 

Specification and Acceptance” 

2.2.2 Selection of Concrete Plant 

1. When using ready-mixed concrete, the Contractor shall select an Plant certified by competent 

bodies, which is capable of properly performing mix design, quality control with a concrete chief 

engineers, who is qualified for technical tasks including concrete manufacture, placement, tests, 

inspection and management. The Contractor shall use concrete that conforms to TCVN 9340-2012. If a 

plant not conforming to these requirements is used, the stipulations in paragraphs 3 and 4 of this article 

shall apply. 

2. For ready-mixed concrete manufactured, maximum size of coarse aggregates, air content, slump, 

water-cement ratio and nominal strength are specified in TCVN 9340-2012. The Contractor shall 

prepare and maintain the material test results by the manufacturer and confirmation documents for 

determining the design mix, and upon request by the Engineer shall present them without delay, and 
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submit them when inspection is conducted. 

3. If no Factory exists near the Work Site, the Contractor shall confirm that the plant to be used is 

capable of providing the concrete quality specified in the Design Documents, and obtain Confirmation 

from the Engineer on the basis of reference data. 

4. If the Contractor uses ready-mixed concrete manufactured in a plant other than the Approval, the 

Contractor shall witness measurement, mixing and design mix specified in the Design Documents and 

in “2.5.3 Measurement of Materials and Mixing”, Part II, and obtain Confirmation from the Engineer on 

the basis of Confirmation documents relating to material test results by the manufacturer and 

determination of design mix. 

5. The Contractor shall conduct Inspections to verify the quality of ready-mixed concrete in 

accordance with TCVN 9340-2012. If the Contractor has the manufacturer conduct tests for 

Inspection, the Contractor shall witness the tests. As for site mixed concrete, the same shall be 

applied. 

2.3 Floating Concrete Mixing Plants 

2.3.1 General 

This section describes general provisions concerning manufacture of concrete by floating concrete 

mixing plants. For items not specified in this section TCVN 9340-2012. “Ready mixed concrete - 

Specification and Acceptance” shall be applied. 

2.3.2 Selection of Floating Concrete Mixing Plants 

The Contractor shall select, prior to construction a floating concrete mixing plant considering the 

concrete manufacturing capacity, manufacturing equipment, quality control status and obtain Approval 

of the Engineer. 

2.4 Site Mixed Concrete  

2.4.1 Storage of Material 

1. The Contractor shall store cement in a moisture-proof silo. Cement partially hardened during 

storage shall not be used. 

2. The Contractor shall store materials in a container structured free from dirt and other impurities or 

in a moisture proof silo, in a manner that admixtures will not separate or deteriorate. Admixtures that 

have separated or deteriorated during storage shall not be used. 

3. The Contractor shall store aggregates in a storage facility provided with drainage free from dirt, 

mud, other foreign substances and large and small grains. 

2.4.2 Measurement of Materials and Mixing 

1. Measuring instruments 
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1) The measuring method and instrument of each material shall be suitable for the use of 

construction, and capable of batching each material within the specified tolerance. The Contractor 

shall, prior to construction, obtain Approval of the Engineer for the measuring method and 

instrument for each material. 

2) The Contractor shall, prior to commencing and even during the project, check the 

measuring instruments regularly and adjust if necessary. 

2. Measuring of materials 

1) Materials shall be measured on the basis of the job mix. The surface moisture test of 

aggregates shall be conducted by TCVN 7572-7:2006 “Aggregate for Concrete and Mortar - Test 

Methods, Part 7: Determination of Moisture” or a method Approved by the Engineer. If 

aggregates are dry, the effective water absorption rate shall be determined by making the 

aggregates absorb water for some suitable time. 

2) Should the Contractor alter the specified design mix given in Part 2 - Regulation for 

construction 1.15.4 “Site Mixed Concrete” to a job mix, the Contractor shall notify the Engineer of 

the alteration. 

3) Measurement tolerance shall be within the allowance given in Table 2.1 “Allowable 

Tolerance for Measurement” for each batching operation. 

Table 2.1- Allowable Tolerance for Measurement 

Materials Tolerance (%) 

Water 1 

Cement 1 

Aggregate 3 

Mineral admixture 2* 

Chemical admixture 3 

 Note: * For finely ground blast furnace slag, the error shall be within 1%. 

4) When using a continuous mixer, each material may be measured by volume. In this case, 

the volume measured in the specified time on the basis of the mixer capacity is converted into 

weight, and the tolerance by weight shall be within the allowable range given in Table 2.1- 

“Allowable Tolerance for Measurement”. The Contractor shall determine properly the volume to 

be measured for a specified period of time, considering the type of mixer, mixing time. 

5) Measured values of materials shall be recorded with an automatic recorder. 

3. Mixing 

1) The Contractor shall use slanted or forced mixing type batch mixers or continuous mixers 

for mixing concrete. 

2) The Contractor shall conduct mixing tests with mixers in accordance with TCVN 5843-1994 

“Concrete mixers”. 
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3) The Contractor shall use mixers that conform to TCVN 5843-1994 or those of equivalent or 

higher performance. 

4) The Contractor shall determine mixing time by tests. If no test is conducted, the Contractor 

shall, prior to construction, shall obtain Approval of the Engineer or the mixing time. 

5) The Contractor shall perform mixing within a time not longer than three times the specified 

mixing time. 

6) New materials shall be cast into the mixer by the Contractor, after concrete in the mixer has 

been discharged. 

7) The Contractor shall clean the mixer before and after use. 

8) The mixer shall be of a structure to prevent materials from segregating when mixed 

concrete is discharged. 

9) When using a continuous mixer, the Contractor shall not use the first portion of concrete 

discharged right after the start of mixing. The quantity of concrete to be disposed shall be more 

than the capacity of the mixer. 

10) When the Contractor mixes concrete by hand, a watertight mixing flat board shall be used. 

2.5 Transportation and Placement  

2.5.1 Preparation 

1. When concrete is placed waiting for suitable tide, the Contractor shall understand the relationship 

between time necessary for placement and tide level. 

2. The Contractor shall, prior to transportation of ready-mixed concrete, understand conditions of the 

delivery interval, transport route and unloading location. 

3. The Contractor shall, prior to placement, clean the placement location and fix reinforcing bars at 

correct positions. Anything that may absorb water when in contact with concrete shall be wetted in 

advance. 

2.5.2 Transportation 

1. The Contractor shall transport concrete immediately after mixing is complete. 

2. The Contractor shall transport concrete so that concrete quality is not damaged by segregation of 

constituent materials. 

2.5.3 Placement 

1. The Contactor shall transport promptly and place concrete immediately, and sufficiently compact 

it. The time from the completion of mixing to the completion of placement shall be, as a general rule, 2 

hours or less or 1.5 hours or less when the outdoor air temperature is 25°C or lower or higher than 

25°C, respectively. If concrete is placed in conditions other than those specified above, the Contractor 

shall obtain Approval from the Engineer relating to Design Documents. During the time specified 

above, concrete shall be protected against sunlight, weather 
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2. The Contractor shall, during placement of concrete, keep watch so that there is no displacement 

or floating of the formwork, detached joint material, or disturbance of reinforcement arrangement. 

3. When using a concrete pump, the Contractor shall conform to TCXD 200-1997 “High rise building 

- Technical guide for pumping concrete”  

4. When using a belt conveyor, the Contractor shall select a machine with a sufficient capacity, 

running at a suitable speed, provided with a baffle plate and chute at the end, structured to prevent 

segregation. The belt conveyor shall be installed in a way that minimizes moving concrete laterally. 

5. When using buckets or skip buckets, the Contractor shall take suitable measures not to vibrate 

concrete. The outlet shall be structured to prevent segregation when concrete is discharged. 

6. The Contractor shall use a vertical chute, if employed for placement, which has a structure that 

can be bent as desired, with funnel tube and ones made by flexible tube. If it is difficult to use such a 

device, the Contractor shall obtain in advance Approval by the Engineer. 

7. The Contractor shall not move placed concrete laterally in the formwork. 

8. The Contractor shall place concrete continuously until placement for one layer in one section is 

completed. 

9. The Contractor shall place concrete so that its surface is almost horizontal in one section. The 

height of one layer of concrete shall be determined on the basis of compaction capability. 

10. When placing concrete into high formwork, the Contractor shall take one of the following 

measures to prevent segregation and sticking and hardening of concrete on the upper part of 

reinforcement and formwork. 

1) Provide an inlet in the formwork. 

2) Use a vertical chute. 

3) Lower the outlet of pump piping to the concrete placing surface. 

When taking these measures, the height of the outlet of chute, pump piping from the concrete placing 

surface shall be 1.5 m or less. If it is difficult to observe this rule, the height may be more than 1.5 m 

when approved by the Engineer relating to the Design Documents. 

11. The Contractor shall place and compact the concrete in contact with the formwork, which will be 

exposed in the completed structure, so that a perfect mortar surface is obtained. 

12.  The Contractor shall remove as many spacers as possible 

13. In cases when bleeding water appears at the surface during concrete placement, the Contractor 

shall remove it by a suitable method, before placing more concrete. 

14. When concrete is placed in two or more layers separately, the upper layer shall be placed before 

the lower layer begins to harden 
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2.5.4 Compaction 

1. The Contractor shall use an internal vibrator for compacting concrete. For structures such as thin 

walls where it is difficult to use an internal vibrator, a form vibrator shall be used. 

2. The Contractor shall place concrete so that it entirely fills the surroundings of reinforcing bars and 

the formwork, and sufficiently compact it immediately. 

3. When placing concrete in two or more layers separately, the Contractor shall insert the vibrator 

about 10 cm into the lower layer concrete to sufficiently compact the concrete so that newly placed 

concrete is integrated with the underlying layer. 

2.5.5 Measures against Settlement Cracking 

1. If the concrete of slabs orbeams is continuous with concrete of walls or columns, the Contractor 

shall start the placement of concreteof slabs and beams after the settlement of the concrete of the walls 

or columns have largely ended in order to prevent settlement cracking. For structures with cantilever 

members, concrete shall be placed in a similar manner. 

2. If settlement cracking occurs, the Contractor shall immediately perform tamping to eliminate the 

cracking. 

2.5.6 Construction Joint 

1. The position and configuration of construction joints shall be as specified in Drawings. If it is 

unavoidable for the Contractor to make an additional construction joint in a position not specified in the 

Drawing, the Contractor shall determine its position, direction and work method, without diminishing 

strength, durability and appearance of the structure, and obtain Approval from the Engineer with 

regard to the Design Documents before commencement of the work. The position of construction joints 

determined by the Contractor shall be in a place not subject to significant shear forces, and be 

perpendicular to the direction of compressive forces acting in the member. When a construction joint is 

unavoidably built in a position subject to large shear forces, it shall be provided with steel for 

reinforcement. 

2. Before placing concrete on hardened concrete, the Contractor shall remove laitance, skin on the 

hardened concrete surface, and roughen the construction joint surface and make it absorb sufficient 

water. When using a construction joint treating agent or material, the Contractor shall obtain Approval 

from the Engineer with regard to the Design Documents. The concrete surface shall be treated with 

mortar with the mix proportion similar to the mortar in the concrete. The Contractor shall, prior to 

concrete placement, securely tighten the formwork. 

3. Joints shall be made as specified in the Design Documents. 
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2.5.7 Surface Finishing 

The Contractor shall not commence surface finishing until the compaction of finishing surface that is 

not in contact with the formwork is completed and the upper surface of the concrete is leveled to the 

height and shape nearly as specified, and there is no bleeding water or bleeding water on the upper 

surface is removed. Wooden trowels, steel trowels shall be used for finishing. For roughened surface 

finishing, brooms shall be used. 

2.5.8 Curing 

The Contractor shall cure the concrete for a certain period of time after placement, with temperature 

and humidity necessary for hardening, in a manner to avoid harmful effect on the concrete. 

The Contractor shall cover the exposed surface of concrete with a curing mat, moistened cloth or spray 

or fill water to keep a humid state. 

The Contractor shall, prior to curing operation, obtain Approval from the Engineer with regard to the 

curing method and period. 

2.6 Hot Weather Concreting  

2.6.1 General 

This section describes general provision concerning placement and other operations of hot weather 

concreting. The items not specified in this section shall be as stipulated:  2.2 “Ready-mixed Concrete”, 

2.3 “Floating Concrete Mixing Plant”, 2.4 “Site Mixed Concrete” and 2.5 “Transportation and 

Placement”, Section 2: “Plain Concrete and Reinforced Concrete”, Part II.   

2.6.2 Placement 

When the mean daily temperature is likely to exceed 25°C, the provisions for hot weather concreting 

shall apply. If there is a fear of water absorption by a part such as ground and formwork, the Contractor 

shall, prior to placement of concrete, make such a part absorb sufficient water. If the formwork and 

reinforcing bars may become hot when exposed to direct sunlight, proper measures shall be taken, 

such as water spraying and covering. The temperature of concrete at the time of placement shall be 

35°C or less. The Contractor shall transport concrete using means and methods so that the concrete 

does not dry or get heated during transportation. The Contractor shall ensure that the time from start of 

mixing to completion of placing does not exceed 1.5 hours. The Contractor shall place concrete in a 

manner that prevents cold joints.  

2.6.3 Curing 

The Contractor shall commence curing immediately after placement of concrete to protect the concrete 

surface from drying. At unusually high temperatures and low humidity, cracking may occur due to 

abrupt drying just after placement. Necessary measures shall be therefore taken to protect the 

concrete from exposure to direct sunlight, wind. 
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The Contractor shall, prior to curing operation, obtain Approval from the Engineer with regard to the 

curing method and period. 

2.7 Quality Control of Concrete    

2.7.1 General 

The Contractor shall control slump, air content, temperature of concrete, compressive strength and 

chloride content of concrete sampled at the unloading location. If it is difficult to meet the requirement, 

the Contractor shall obtain in advance Approval by the Engineer with regard to the Design Documents. 

2.7.2 Test Method 

1. The Contractor shall sample fresh concrete at the unloading location. Its method shall conform to 

TCVN 3015-1993 ”Heavyweight concrete compound and heavyweight concrete - Samling, making and 

curing of test specimens”  

2. The Contractor shall conduct slump tests as follows. 

1) The test method shall conform to TCVN 3106:93 “Determine slump of concrete mixtures”. 

2) The test shall be conducted when compressive strength test specimens are made. 

3) The allowable tolerance of test results compared with the specified values is as shown in 

Table II.2.2 “Allowable Tolerance of Slump.” 

Table II.2.2 Allowable Tolerance of Slump 

Slump range Allowable tolerance 

< 3 cm ± 1 cm 

> 3 cm, < 8 cm ± 1.5 cm 

> 8 cm, < 18 cm ± 2.5 cm 

>18 cm +1.5 cm 

3. The Contractor shall conduct air content tests as follows. 

1) The test method shall conform to one of the following: TCVN 3111: 1993 “ Heavy weight 

concrete compound - Method for determination of air content” or using appropriate foreign 

standards  

2) The test shall be conducted when compressive strength test specimens are made. 

3) The allowable tolerance of test results shall be within ± 1.5% of the specified value. 

4. The Contractor shall measure the concrete temperature as follows. 

1) The concrete temperature at the time of placement shall be 5°C or more but not exceed 

35°C. 

2) The temperature shall be measured when compressive strength test specimens are made. 

5. The Contractor shall conduct compressive strength tests as follows. 

1) The compressive strength test shall be conducted at 28-day age. If it difficult to conduct the 
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test at 28-day age, the Contractor shall obtain Approval from the Engineer with regard to Design 

Documents, and may conduct the compressive strength test at the approved age. 

2) The test method shall conform to TCVN 3118:93 “Determine compressive strength limit”.  

3) Each test result shall be expressed in the average of three test specimens made of the 

same sample. 

4) The test frequency is once per day when unloading, but twice per day if the placement 

volume per day exceeds 150 m3. However, if the placement volume of the same mix proportion 

per day is small, the test frequency may be once per 100 m3 regardless of the number of days of 

placement upon Approval by the Engineer. 

5) The test results shall satisfy the following requirements. 

(1) Each test result shall be 85% or more of the nominal strength (designated strength). 

(2) The average of three test results shall be not less than the nominal strength 

(designated strength). 

6. The chloride content in concrete shall be limited as follows. 

1) The chloride content in concrete shall be expressed in total chloride ion content of concrete. 

2) The total chloride ion content of concrete at the time of mixing shall be 0.30 kg/m3 or less for 

post-tensioned prestressed concrete and 0.60 kg/m3 or less for reinforced concrete. 

3)  No limit is imposed on the total chloride ion content for structures of plain concrete without 

any additional bars. 

7. The Contractor shall conduct chloride content tests as follows. 

1) The test method shall conform to TCVN 7572-15: 2006 “Aggregates for concrete and mortar 

- Test methods - Part 15: Determination of chloride content” or another method approved by the 

Engineer. 

2)  The test shall be conducted at a ready-mixed concrete plant or at the unloading location, 

before the first placement of concrete or before the first placement of concrete whose material is 

changed. 

8. The Contractor shall measure the unit water content of concrete as follows. 

1) If the use volume per day is 100 m3 or more, the unit water content shall be measured. 

2) The measurement shall be conducted in accordance with appropriate TCVN or refer to 

appreciate foreign standards (annex “Measuring method of unit cement content of ready-mixed 

concrete (draft)”) 

2.8 Reinforcement by Steel Bars  

2.8.1 General 

The Contractor shall, prior to construction, check whether assembly is possible referring to the 

reinforcement drawing, the assembly drawing of reinforcing bars, and the detailed drawing of the 

cover, and make sure that the cover is set considering the distribution reinforcement and erection bars. 

(Draft)



TCVN XXXX: 2016 

 

 

 

52 

In the event of inadequacies, the Contractor shall submit a Writing verifying the fact of such 

inadequacies to the Engineer for Confirmation. 

2.8.2 Storage 

The Contractor shall avoid leaving reinforcing bars directly on the surface of the ground. Reinforcing 

bars shall be stored in a storehouse. In the event that reinforcing bars are stored outdoors, they shall 

be covered appropriately with sheets and/or other proper means to prevent exposure to rain. 

2.8.3 Fabrication 

1. The Contractor shall fabricate reinforcing bars into the shape and size designated in the Drawing 

in the manner that will not damage the reinforcement materials. 

2. The Contractor shall fabricate reinforcing bars at normal temperatures. However, when there is 

no choice but to process reinforcing bars with heat, the Contractor shall check the past performance of 

the reinforcement, conduct test construction at the job site, and determine the method of construction 

after verifying there is no negative effect, and then commence the construction. The Contractor shall 

prepare and keep examination and test materials as well as confirmation documents. Upon request by 

the Engineer the Contractor shall present such materials and documents to the Engineer without delay, 

and submit them at the time of Inspection. 

3. In the event that the bending radius of reinforcing bar is not shown in the Drawing, the Contractor 

shall comply with TCVN 4453-1995 “Monolithic concrete and reinforced concrete structure - Codes for 

construction, check and acceptance”. 

4. The Contractor, as a general rule, shall not bend back reinforcing bars. 

2.8.4 Assembly 

1. The Contractor shall, prior to assembly, clean reinforcing bars and remove rust or any other 

foreign matter, which may adversely affect the bond between the bar and concrete. 

2. The Contractor shall place reinforcing bars at the location designated in the Drawing, and 

assemble the reinforcing bars firmly so that they will not move during concrete placement. Devices not 

listed in the Drawing, such as erection bars, shall be used as necessary. Furthermore, if special 

mounts for assembly and/or other equipment are designated in the Design Documents, they shall be 

used. 

3. The Contractor shall tie the important parts at intersections of reinforcing bars with annealed iron 

wire at least 0.8 mm in diameter or appropriate clips to keep them in position. 

4. The Contractor shall keep the cover thickness of reinforcements specified in the design. If 

spacers are used for keeping the cover thickness, they shall be made of mortar or concrete of Quality 

Equivalent or Superior to the concrete of permanent work, thereby maintaining the correct interval 

between reinforcement and formwork. If spacers other than those satisfying this requirement are used, 
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the Contractor shall obtain Approval from the Engineer. 

5. The Contractor shall remove dirt, oil, if any, sticking to the assembled reinforcement. 

6. The Contractor shall ensure that the reinforcement in the upper layer shall be assembled 24 

hours or more after placement of concrete in the lower layer. 

2.8.5 Joints 

1. If a joint not shown in the Drawing is provided, the Contractor shall obtain in advance Approval by 

the Supervisor with regard to the Design Documents. 

2. The Contractor shall ensure that joints of reinforcing bars shall be lap joints, and they shall be 

secured at two or points with annealed wires at least 0.8 mm in diameter. Specifications, if any, in the 

Design Documents shall be observed.  

3. Unless otherwise specified in the Design Documents, the Contractor shall not provide joints in the 

same section. To meet this requirement, the distance between joints in the axial direction shall be larger 

than the joint length plus 25 times the reinforcing bar diameter or section height, whichever larger 

2.9 Formwork and Shoring 

2.9.1 General 

This section describes general provisions concerning for work and shoring necessary for placement of 

concrete 

2.9.2 The Contractor shall ensure that the structure of formwork and shoring shall have sufficient 

strength and stability to maintain the correct position and geometries of the concrete structure. The 

Contractor shall use formwork that enables chamfering of concrete corners, unless otherwise specified. 

2.9.3 The Contractor shall securely assemble formwork and shoring, using tightening pieces such as 

bolts and steel bars. These tightening pieces shall not be left on the concrete surface after formwork is 

removed. The Contractor shall apply a form release agent or perform an alternative surface treatment 

to the inner surface of the formwork. 

2.9.4 The Contractor shall describe the timing and sequence planning of formwork and shoring removal 

in the construction plan, unless specified in the Design Documents, taking into consideration the 

cement properties, concrete mix proportion, type and importance of the structure, member types and 

dimensions, loads imposed on all members, temperature, weather, ventilation to which the member is 

exposed, on the basis of compressive strength of a specimen cured in the similar conditions for the 

structure. The Contractor shall repair holes for tightening pieces used for assembling formwork and 

wall-linking holes, using mortar of Quality Equivalent or Superior to that of the concrete of permanent 

work 

2.10 Underwater Concreting 

2.10.1 General 
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The section describes general provision concerning placement of underwater concrete. The items not 

specified in this section shall be as stipulated in Part 2: REGULATION FOR CONSTRUCTION ; 

Section 2: Plain Concrete and Reinforced Concrete, 2.2.Ready-mixed Concrete, 2.3 Floating Concrete 

Mixing Plants, 2.4 Site Mixed Concrete, 2.5 Transportation and placement and 2.9 Formwork and 

Shoring. 

2.10.2 Placement 

1. The Contractor shall place concrete in static water. Even if this condition is not available, the flow 

speed of water when placing shall be 0.05 m/s or less. 

2. The Contractor shall not make concrete fall in water, Proper measures shall be taken to prevent 

concrete from directly contacting the water before placing concrete. 

3. The Contractor shall continuously place concrete until it reaches the designated height while 

keeping the surface horizontal. If placement is inevitably interrupted, surface laitance shall be removed 

completely at the end of placement of a layer before starting the placement of another layer. 

4. The Contractor shall not stir concrete during placement, to minimize occurrence of laitance. 

5. The Contractor shall prevent flow of water until concrete hardens. The special measures, if any, 

are specified in the Design Documents shall be taken. 

6. If the planned finished top of underwater concrete is above the sea surface, the Contractor shall 

provide drain- holes above the sea surface in each face of the formwork. 

7. Concrete shall be placed by the use of casing (using both concrete pump and casing), tremie pipe 

or concrete pump. If it is difficult to meet this requirement, the Contractor shall use an alternative 

method approved by the Engineer with regard to the Design Documents. 

8. Placement with casing (using both concrete pump and casing) 

1) Before start of placement, the Contractor shall install a plunger or steel lid on the end of 

casing, and land its bottom tip, and confirm the stability and water-tightness of the casing, and 

place concrete through the pipe. 

2) When the pipe is lifted and supported by a crane vessel during placement, the Contractor 

shall minimize pitching of the vessel as much as possible. 

3) During placement, the tips of pipe and casing shall be always inserted in the concrete. 

4) When lifting the casing during placement, the Contractor shall lift it vertically so as not to 

disturb the concrete already placed. 

5) The Contractor shall ensure that the placement area with a single casing is not excessive 

considering the distance of flow of concrete in the water. 

6) When providing a construction joint in the water is unavoidable, the Contractor shall 

completely remove the segregated portion in the surface layer of the concrete already placed 

before placing new concrete. 
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9. Placement with tremie pipe 

1)  The tremie pipe shall be watertight and be sufficiently large to enable free fall of concrete, 

and always filled with concrete during placement. The tremie pipe shall not be moved horizontally 

during placement. 

2) The Contractor shall ensure that the placement area with a single tremie is not excessive 

considering the distance of flow of concrete in the water. 

10. Placement with concrete pump 

1) The piping of concrete pumps shall be watertight. 

2) The placement method shall be similar to that with tremie pipe. 

11. If bottom discharge buckets or bags are used for placing concrete, the Contractor shall ensure 

that they are designed to open easily when discharging concrete as their bottom reaches the concrete 

placement surface. For placement, bottom discharge buckets and bags shall be slowly lowered in the 

water. After discharging concrete, they shall be raised gradually until they are fully away from the 

concrete surface. When bottom discharge buckets or bags are used, the Contractor shall obtain 

Approval from the Engineer in advance. 

2.10.3 Quality Control 

Quality shall be controlled as stipulated in the Design Documents. 

2.11 Bagged Concreting 

2.11.1  General 

This section describes general provisions concerning placement of bagged concrete. The items not 

specified in this section shall be as stipulated in Section 2.10 “Underwater Concreting”, Part II. 

2.11.2 Placement 

1. The Contractor shall fill bags with concrete of volume about 2/3 of the bag capacity, and securely 

bind the bag mouth. 

2. The Contractor shall carefully pile bags one by one, in an alternate header bond layer and 

stretcher bond layer. The bags shall not be thrown into the water. 

2.12 Anti-washout Underwater Concreting 

2.12.1 General 

This section describes general provisions concerning placement of anti-washout underwater concrete 

used for underwater concrete structures. The items not specified in this section shall be as stipulated in 

2.2 “Ready-mixed Concrete”, 2.3 “Floating Concrete Mixing Plants”, 2.4 “Site Mixed Concrete”, 2.8 

“Reinforcement by Steel Bars” and 2.9 “Formwork and Shoring”, Part II. 
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2.12.2 Storage of Material 

Materials shall be stored as stipulated in 2.4.1 “Storage of Material”, Part II. 

2.12.3 Production of Concrete 

1. The Contractor shall accurately measure each material of concrete and mix sufficiently, to 

produce anti-washout underwater concrete of the required quality. 

2. The measuring instruments shall be as stipulated in 1. “Measuring instruments” in 2.4.2, Part II. 

3. Measurement of materials 

1) The Contractor shall weigh each constituent material by batch. However, water and 

chemical admixture solutions may be measured by volume. 

2) Measurement errors shall be within the allowable tolerance given in Table II.2.3 “Allowable 

Tolerance for Measurement (anti-washout underwater concrete).” 

Table II.2.3 Allowable Tolerance for Measurement 

(anti - washout underwater concrete) 

Material Allowable tolerance (%) 

Water 1 

Cement 1 

Aggregate 3 

Mineral admixture 2* 

Anti-washout chemical admixture 3 

Chemical admixture 3 

Note: *For ground glanuated blast furnace slag, the error shall be within 1%. 

4. Mixing 

1) When ready-mixed concrete is used, the Contractor shall meet the requirements of this 

section and conform to TCVN 9340-2012. “Ready mixed concrete - Specification and 

Acceptance”  

2) The Contractor shall mix concrete using a forced mixing type batch mixer. 

3) For mixing, the Contractor shall use a plant provided with satisfactory concrete manufacture 

equipment. If adding anti-washout chemical admixture and high-range water reducing agent at 

the Project Site is unavoidable, the Contractor shall study in advance the following items and 

obtain Approval from the Engineer with regard to the Design Documents: 

(1) Adding method and timing of chemical admixture 

(2) Transportation quantity of an agitator truck 

(3) Confirmation of concrete quality test results 

4) The Contractor shall determine mixing time by conducting tests. 

(Draft)



TCVN XXXX: 2016 

 

 

 

57 

5) Before commencing mixing, the Contractor shall make mortar adhere to the inner surface of 

the mixer. 

5. Cleaning of mixer, transportation equipment and treatment of cleaning wastewater. 

1) The Contractor shall sufficiently clean the mixers and transportation equipment before and 

after use. 

2) The Contractor shall determine the treatment method of cleaning wastewater in advance. 

2.12.4 Transportation and Placement 

1. Preparation 

1) Considering the viscosity of fresh concrete, the Contractor shall properly determine the 

transportation and placement method. 

2) The Contractor shall determine the spacing of placing devices and placing height of one lift 

such that the placed concrete is uniform. 

2. Transportation 

The Contractor shall transport concrete by agitator trucks that prevent settlement of aggregates during 

transportation of concrete and enable easy unloading. 

3. Placement 

1) Before placement, the Contractor shall confirm that the reinforcement, formwork and 

placing devices are arranged as planned. 

2) The Contractor shall place concrete by means of concrete pumps or tremie pipe. 

3) When using a concrete pump, the Contractor shall avoid deterioration of concrete quality. 

4) If a tremie pipe is used, the Contractor shall ensure that it has a section size that allows 

concrete to flow down smoothly, and the joint of tremie pipe is watertight. 

5) The Contractor shall place concrete continuously, preventing deterioration of concrete 

quality. 

6) The Contractor shall place concrete in static water at an underwater height of fall of 50 cm 

or less. 

7) The Contractor shall ensure that underwater flow distance of concrete is 5 m or shorter. 

8) In a location affected by waves, the Contractor shall, prior to placement, confirm that the 

meteorological and oceanographic conditions will not adversely affect on the placement and 

quality of concrete. 

4. Joints 

1) Construction joints provided by the Contractor shall be located in places subjected to 

insignificant shear forces, so that old and new concrete portions sufficiently contact each other. 

2) The Contractor shall clean the joint surface with high pressure jets, underwater cleaning 

machines and reinforce it with reinforcing bars. 

5. Protection of concrete surface 
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If loss of cement or scouring of concrete is anticipated due to flowing water, waves, the Contractor shall 

take proper measures such as covering the surface with sheets. 

2.12.5 Quality Control 

1. The Contractor shall control the quality of anti-washout underwater concrete by the “Test method” 

and “Tests of concrete” described below. The items not specified in this section shall be as stipulated in 

2.7 “Quality Control of Concrete”, Part II. 

2. Test method 

1) The Contractor shall conduct slump flow tests in accordance with TCVN 3106:93 “Determine 

slump of concrete mixtures” 

2) The Contractor shall conduct compressive strength tests in accordance with TCVN 3118:93 

93 “Determine compressive strength limit”.  

3) The Contractor shall conduct suspended matter tests, if specified in the Design Documents. 

3. Tests of concrete 

1) The Contractor shall, prior to construction, conduct tests of each material and concrete, to 

confirm the performance of the machinery and equipment. 

2) The contents of tests during and after the work shall be as specified in the Design 

Documents. 

3) The Contractor shall determine the timing of formwork removal, on the basis of compressive 

strength test results of a specimen cured in the conditions similar to those during construction. 

4) The slump flow and air content of fresh concrete shall be within the allowable tolerance 

shown in Table II.2.4 “Allowable Tolerance of Slump Flow and Air Content.” 

Table II.2.4 Allowable Error of Slump Flow and Air Content 

Control item Allowable error 

Slump flow ± 3.0 cm 

Air content ±1.5% 

3 Implementation of General Works 

3.1 Common Work 

3.1.1 General 

This section specifies common items for each work, work for sand discharging pipes, hopper barging 

work, dredged soil haulage and unloading work, consolidation and drainage work, compaction work, 

chemical stabilization work, scouring prevention work, filling work, lid concrete work, capping block 

work, steel sheet pile work, anchorage work, steel pile work, concrete pile work, corrosion control work, 

subgrade work, concrete pavement work, asphalt pavement work, planting work and other similar kinds 

of tasks. 
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3.1.2 Common Items 

1. Dredging 

Includes Suction dredging, Grab dredging, Hopper barging, Hard ground dredging, Rock breaking 

dredging, Backhoe dredging and Removal of heaved soil  

1) Taking into consideration the geologic and oceanographic conditions of the Project Site, as 

well as use of the surrounding sea area, the Contractor shall select work vessels enabling the 

work to be performed effectively. If the specifications of a work vessel are given in the Design 

Documents, the Contractor shall conform to them.  

2) When construction of the frontal face of an existing structure is needed, the Contractor shall, 

prior to such construction, conduct a sufficient examination in order to avoid affecting the 

remaining existing structure. 

For cases where there is no specification on this matter in the Design Documents, the Contractor 

shall obtain prior Approval from the Engineer, with regard to construction methods and 

construction management standards. 

3) The Contractor shall implement work by paying sufficient attention to turbidity control and 

related environmental conservation. If special measures are specified for the control of turbidity in 

the Design Documents, the Contractor shall follow the Instructions given there. 

2. Discharging: 

Includes Sand discharging pipes, Soil haulage with Barge Unloader, Pneumatic soil haulage, Soil 

haulage by Reclaimer.  

1) The Contractor shall decide soil transportation routes, considering work efficiency and the 

use of the surrounding sea areas. When the Design Documents specify transportation routes, the 

Contractor shall meet the requirements of the Instructions thereof. 

2) When there are specifications relating to sediment disposal areas and transportation 

methods in the Design Documents, the Contractor shall follow the Instructions thereof, and take 

measures to prevent leaks of sediment during transportation. 

3. Soil haulage with backhoe  

1) The Contractor shall determine dredged soil storage yards, considering construction 

efficiency. When the Design Documents designate the storage yards, the Contractor shall follow 

the designation thereof. 

2) The Contractor shall perform backhoe dredging with sufficient attention to prevent soil 

collapse. When there is a special measure specified to prevent soil falling in the Design 

Documents, the Contractor shall follow the Instructions thereof. 

3) When there are specifications relating to sediment disposal areas and transportation 

methods in the Design Documents, the Contractor shall follow the Instructions thereof, and take 

measures to prevent leaks of sediment during transportation. 

4. Sand mats  

(Draft)



TCVN XXXX: 2016 

 

 

 

60 

1) In the case of offshore construction, the Contractor shall implement work in such a manner 

to avoid leaks of sand during transportation. 

2) In the case of offshore construction, the Contractor shall implement sand dumping in such a 

manner to produce no turbidity. If the Design Documents provide for special measures for 

turbidity control, the Contractor shall follow such measures. 

3) In the case of offshore construction, the Contractor shall dump the sand so that the installed 

sand may not produce inclusion of sludge floats. 

4) Sand mat spreading  

The Contractor shall finish the layer of the sand mat evenly in the areas designated in the Design 

Documents. 

5. Pre-drilling  

In cases where the Design Documents provide for a pre-drilling method, the Contractor shall 

follow the requirements thereof. If there is no specification on methods in the Design Documents, 

the Contractor shall determine a method suitable to accommodate to the geological conditions of 

an excavation site, the conditions of a location, as well as suitable for the kinds of sheet piles and 

piles. 

6. Sub-base course  

1) The Contractor shall construct the sub-base course (granular base course) as specified 

below: 

(1) Prior to the construction of each layer, the Contractor shall remove unsteady stones, 

wood pieces and the dirt on the subgrade surface. 

(2) The material of the base course shall be spread uniformly, without causing separation of 

material ingredients and with an even depth. 

(3) The planned finish thickness of one layer shall be 15 cm or less. 

(4) The Contractor shall compact the base course to the compaction degree given in the 

Design Documents, with a water content ratio close to the optimum ratio determined by 

22TCN 333-06 “The process of compaction soil, rubble in the laboratory”. 

(5) The finally finished course surface shall be subject to proof rolling 

2) The Contractor shall construct a cement stabilized base course as specified in the Design 

Documents. 

7. Upper base course  

1) The Contractor shall construct the upper base course (mechanically stabilized base course) 

with the following steps: 

(1) Prior to the construction of each layer, the Contractor shall remove unsteady stones, 

wood pieces and the dirt on the Sub-base course surface. 

(2) The material of the base course shall be spread uniformly, without causing separation of 

material ingredients and with an even depth. 
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(3) The planned finish thickness of one layer shall be 15 cm or less. 

(4) The Contractor shall compact the base course to the compaction degree given in the 

Design Documents, with a water content ratio close to the optimum ratio determined by 

22TCN 333-06 “Process for soil and macadam compaction in the laboratory” 

2) The Contractor shall construct a cement-based and heated asphalt stabilized base course 

as specified in the Design Documents. 

8. Soil excavation  

1) Prior to soil excavation, the Contractor shall sufficiently examine earth retaining supports, 

water sealing, closure, dewatering. 

2) The Contractor, when discovering unexpected changes in the geology or buried objects 

during excavation, shall immediately notify the Engineer of such events, and have Discussions 

with regard to the Design Documents. 

3) The Contractor shall, when shaping the finish surface, remove loosened cobblestone and 

rocks, if any. 

4) The Contractor shall haul and dispose of soils other than soils to be used for other purposes 

at the locations which are specified by the Design Documents. Temporary storage yards of soils 

to be used for other purposes shall be as specified in the Design Documents. 

5) The contactor shall finish the ground by leveling, if such requirement is provided for in the 

Design Documents. 

9. Soil embankment  

1) The Contractor shall construct an embankment with plural layers of 30 cm in depth each, 

which are successively spread, and compacted to reach the specified height. 

When forming an embankment on the ground of an inclination steeper than 1/4, the Contractor 

shall make sure that the ground is cut into a step cutting to secure good bonding between the 

original ground and the embankment for prevention of sliding movement. 

2) The Contractor shall use a compacting machine suitable for the given geology of the site, 

and compact to a degree which is specified in the Design Documents, with a water content ratio 

close to the optimum ratio which is determined according to 22TCN 333-06 “process for soil and 

macadam compaction in the laboratory”.  

3) When implementing compaction in the vicinity of a structure or in a narrow space, the 

Contractor shall deliberately compact by the use of a small compactor suitable for the size and 

purpose of construction. 

4) The Contractor shall, when there is the risk that the embankment would settle and slide 

during operation of embankment or when such events actually occur, immediately notify the 

Engineer and have Discussions relating to the Design Documents. 

5) The Contractor, at the end of daily work or at the time of discontinuing the work temporarily, 

shall finish the embankment with a slope to facilitate the drainage. 

6) The Contractor shall, when shaping the finish surface, remove loosened cobblestone and 
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rocks, if any. 

7) The Contractor shall haul and dispose of soils other than soils to be used for other purposes 

at the locations which are specified by the Design Documents. Temporary storage yards of soils 

to be used for other purposes shall be as specified by the Design Documents. 

8) The Contractor shall finish the ground by leveling, if such requirement is provided for in the 

Design Documents 

3.2 Consolidation and Drainage Work 

3.2.1 Sand drain  

1. The scope of work, placement of piles, shapes and dimensions of piles and diameters of casing 

pipes shall be as specified in the Design Documents. 

2. The pile-driving machine shall be a type with an automatic recorder which is capable of recording 

the items at (“7”). 

3. The Contractor shall, prior to work, conduct tests to verify performance of the automatic recorder, 

and submit a record of results to the Engineer for Approval. 

4. The Contractor shall place piles in such a way that placed drain piles may form a continuous and 

uniform shape. 

5. The Contractor, in the event that driven drain piles are not arranged in a continuous and uniform 

shape, shall immediately rearrange pile placement. 

6. The Contractor shall, when faced with difficulty in driving piles because of changes in the layers 

and presence of obstacles, immediately notify the Engineer and have Discussions with regard to the 

Design Documents. 

7. The Contractor shall make a record of each pile, and submit them to the Engineer. 

1) Time-dependent changes of the depths of heads of casing pipes. 

2) Time-dependent changes of the height of the end surface of drain material in the casing pipe 

3.2.2 Sand mats and Spreading sand mats  

Shall be as stipulated in 4, 5 of 3.1.2 “Common Work”, Part II. 

3.2.3 Loading of soil  

1. The Contractor shall load the soil in a prescribed form within the area which is specified in the 

Design Documents. 

2. The height and the order of spreading shall be as specified in the Design Documents. 

3.2.4 Prefabricated Vertical drains  

1. The Contractor shall execute work as stipulated in TCVN 9355-2012 “Ground improvement by 

prefabricated vertical drain”. 
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2. The layout for placement of drain material and the depth of placement shall be as specified in the 

Design Documents. 

3. The driving machine shall be equipped with an automatic recorder which is able to record the 

items shown in (7). 

4. The Contractor shall, prior to work, conduct a test to verify performance of the automatic recorder, 

and submit a record of the results to the Engineer for Approval. 

5. In the event the drain is not established to a planned depth at the time of placement of paper 

drains, because of an accompanying heaving phenomenon, the Contractor shall immediately rearrange 

placement of drain material. 

6. In the event regular drains cannot be formed due to damage to drain material at the time of 

placement, the Contractor shall immediately rearrange placement of drain material. 

7. The Contractor shall, when faced with difficulty in driving piles because of changes in the layers 

and presence of obstacles immediately notify the Engineer, and have a Discussion with regard to the 

Design Documents. 

8. The Contractor shall make a record of each drain, and submit them to the Engineer 

1) Time-dependent changes of the depth of the mandrel’s head 

2) Time-dependent changes of the depth of the drain material lower head. 

3.2.5 Gravel mats  

The Contractor shall spread and level crushed stone at a specified depth, in the area which is defined 

by the Design Documents. 

3.2.6 Gravel drain  

1. Scope of construction, placement and shapes of piles, and diameters of casing pipes shall be as 

specified in the Design Documents. 

2. The driving machine shall be equipped with an automatic recorder which is able to record the 

items shown in (8). 

3. The Contractor shall, prior to work, conduct a test to verify performance of the automatic recorder, 

and submit a record of the results to the Engineer for Approval. 

4. The Contractor shall place piles in such a way that placed drain piles may form a continuous and 

uniform shape. 

5. The Contractor, in the event that driven drain piles are not arranged in a continuous and uniform 

shape, shall immediately rearrange pile placement. 
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6. The Contractor shall, when faced with difficulty in driving piles because of changes in the layers 

and presence of obstacles immediately notify the Engineer, and have Discussions with regard to the 

Design Documents. 

7. In the case of disposing of the soil generated in placement of gravel drains, it shall be disposed of 

as specified in the Design Documents. 

8. The Contractor shall make a record of each pile, and submit them to the Engineer. 

1) Time-dependent changes of the depth of the casing pipe’s head. 

2) Time-dependent changes of the height of the end surface of drain material in the casing 

pipe. 

3.3 Compaction Work 

3.3.1 Rod compaction  

1. For rod compaction, driving interval, layout of driven rods, stroke and rods seismic force shall be 

as specified in the Design Documents. 

2. The driving machine shall be equipped with an automatic recorder which is able to record the 

items shown at (5). 

3. The Contractor shall, prior to work, conduct a test to verify performance of the automatic recorder, 

and submit a record of the results to the Engineer for Approval. 

4. The Contractor shall, when faced with difficulty of penetrating the rod to a specified depth in the 

Design Documents because of changes in the layers and the presence of obstacles immediately notify 

the Supervisor and have Discussions with regard to the Design Documents. 

5. The Contractor shall make a record of each rod, and submit them to the Engineer. 

1) Time-dependent changes of the depth of the rods head. 

2) Penetration and drawing-out lengths of the rod. 

3.3.2 Sand compaction pile  

1. For sand compaction piles, the scope of replacement, rate of replacement, and compaction 

degree shall be as specified in the Design Documents. The placement order of sand piles, layout and 

shapes, dimensions shall be subject to Approval of the Engineer. 

2. The driving machine shall be equipped with an automatic recorder which is able to record the 

items in (10.). 

3. The Contractor shall, prior to work, conduct a test to verify performance of the automatic recorder, 

and submit a record of the results to the Engineer for Approval. 

4. The Contractor shall supply the sand under pressure so that the sand pile in the ground is formed 

as a uniform and continuous shape. 
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5. In the event the site ground needs to be improved up to the load bearing layer, the Contractor 

shall, prior to work, obtain Approval of the Engineer about the method of confirming the penetration-

stopping depth. 

6. In the event the site is improved up to the top of the soil heave, the Contractor shall manage soil 

heaves before and after the placement of each sand pile, and shall determine the height of the finished 

top of each sand pile. 

7. In the event the sand pile is broken or the quantity of the sand is recognized to be insufficient 

during the placement of a sand pile, the Contractor shall immediately remake sand piling. In the case it 

is difficult to remake sand piling in-situ, the Contractor shall have Discussions with the Engineer with 

regard to the Design Documents. 

8. In the case of difficulty in installing sand piles due to changes in the layers and presence of 

obstacles, or in the case of difficulty of construction because of unexpected heaved soil, the Contractor 

shall immediately notify the Engineer and have Discussions with regard to the Design Documents. 

9. In the event it is impossible to fulfill the degree of compaction specified in the Design Documents, 

the Contractor shall immediately notify the Engineer, and shall have Discussions with regard to the 

Design Documents. 

10. The Contractor shall make a record of each pile, and submit them to the Engineer. 

1) Time-dependent changes of the depth of the casing pipe’s head 

2) Time-depending changes of the height of the sand top surface in the casing pipe. 

11. Measurement of soil heave  

1) The Contractor shall measure the height of the ground before and after the placement of 

sand piles. 

2) The Contractor shall, prior to placement, obtain Approval of the Engineer about the 

measurement time and the measurement scope. 

12. Other kinds of tests  

Items of surveys and tests when conducting check boring and other tests, their methods, related 

quantities shall be as specified in the Design Documents. The position for check boring shall be 

determined as instructed by the Engineer. 

3.3.3 Removal of heaved soil, Sand mats, Spreading sand mats  

Shall be as stipulated at 1, 4, 5 in 3.1.2 “Common Items”, Part II. 

3.4 Scouring Prevention Work 

1. Prior to manufacturing scouring prevention mats, the Contractor shall submit to the Engineer the 

shop drawings describing the shapes and dimensions of mats 
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2. The Contractor, prior to placement of scouring prevention mats, shall confirm that the placement 

ground has no abnormalities. If any abnormalities are found, the Contractor shall submit to the Engineer 

the documental material with which they may confirm the fact, and shall ask them to confirm the fact. 

3. Concerning the treatment of joints for scouring prevention mats, the Contractor shall use the 

method of overlapping the joints. The overlapping width shall be as specified below. If it is difficult to 

meet the conditions below, the Contractor shall, prior to the work, obtain Approval of the Engineer, with 

regard to the Design Documents. 

1) Asphalt mat: 50 cm or more 

2) Fiber mat: 50 cm or more 

3) Synthetic resin mat: 30 cm or more 

4) Rubber mat: 50 cm or more 

4. For the placement of asphalt mats, the Contractor shall use the method of horizontal hanging with 

slings. If horizontal hanging with slings is impossible, the Contractor shall, prior to the work, obtain 

Approval of the Engineer, with regard to the Design Documents. 

5. Anchoring of scouring prevention mats shall be as specified in the Design Documents 

3.5 Filling Work for Caissons 

3.5.1 Filling of sand and stone materials.  

1. The Contractor shall, after installing the main structure, promptly fill it with material. 

2. The Contractor shall, during charging the filling material, pay attention that differences in filling 

height do not occur between chambers of caisson. 

3. The Contractor shall, at the time of charging the filling material, pay attention so that the main 

structures of caissons are not damaged. Charging the filling material shall be made in a manner that 

prevents penetration of filling material into the joints. 

4. The Contractor shall compact filling material in the cell type structure, as specified in the Design 

Documents. 

3.5.2 Concrete filling, Filling of pre-packed concrete  

Shall be as stipulated in Chapter 2 “Plain Concrete and Reinforced Concrete”, Part II. 

3.5.3 Filling of pre-packed concrete 

Filling of pre-packed concrete shall be as stipulated in Chapter 2 “Plain Concrete and Reinforced 

Concrete”, Part II. 

3.6 Capping Concrete Work   

3.6.1 Capping concrete  

1. The work of capping concrete shall be as stipulated in Chapter 2 “Plain Concrete and Reinforced 

Concrete”, Part II. 
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2. At the end of material filling, the Contractor shall promptly start the capping concrete work. 

3. When using a bucket hopper, for placement of concrete, the Contractor shall place concrete by 

paying attention so that the main structures of caissons are not damaged. 

3.7 Capping Block Work 

3.7.1 Manufacture of capping blocks  

1. Manufacture of capping blocks shall be as stipulated in Chapter 2 “Plain Concrete and Reinforced 

Concrete”, Part II. 

2. Manufacturing yards shall be as specified by the Design Documents. 

3. When relocating manufactured capping blocks, the Contractor shall move them so as not to give 

any sudden impact or force to the block. As for the relocation time, the Contractor shall, prior to the 

work, obtain Approval of the Engineer. 

4. The Contractor shall, after having manufactured a capping block, display a serial number on it. 

5. The Contractor, to fix anchors to the capping block, shall in advance obtain Approval of the 

Engineer with regard to the Design Documents. 

3.7.2 Installation of capping blocks  

1. The location of a temporary stockyard of capping blocks shall be as specified in the Design 

Documents. If the yard has irregularities such as projections, the Contractor shall remove them and 

level the yard ground. 

2. The Contractor, after having finished material filling, shall promptly start capping block work. 

3. The Contractor shall, prior to the work, notify the Engineer of the installation time of capping 

blocks. 

4. The contactor, prior to installation of capping blocks, shall conduct an adequate survey on the 

weather and oceanographic conditions, and shall determine a suitable time, and in the time frame 

selected, install capping blocks carefully. 

3.7.3 Gap-filling concrete  

1. Placement of gap-filling concrete shall be as stipulated in Chapter 2 “Plain Concrete and 

Reinforced Concrete”, Part Ii. 

2. The Contractor, after installation of capping blocks, shall promptly place gap-filling concrete. 

3. When using a bucket hopper for placement of gap-filling concrete, the Contractor shall place 

concrete by paying attention so that the main structures of caissons are not damaged 

3.8 Steel Sheet Pile Work  

3.8.1 Pre-drilling  
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Pre-drilling shall be as stipulated in 6. of 3.1.2 “Common Items”, Part II 

3.8.2 Steel sheet piles  

1. When fabricating (/ building up) combined sheet piles or irregularly shaped sheet piles, the 

Contractor shall fabricate them in workshops. When fabrication at the Work Site is unavoidable, the 

Contractor shall obtain Approval on relevant Design Documents from the Engineer prior to fabrication. 

2. The Contractor shall handle sheet piles carefully to prevent significant deflection or deformation 

during transportation and storage, or damage the sheet piles themselves, joints or coating. In addition, 

the Contractor shall make sure that the sheet pile is slung at two points when slinging it. 

3. The Contractor shall conform to the piling method specified in the Design Documents. Otherwise, 

the Contractor shall select an adequate piling method in accordance with the geological conditions, 

geographical conditions and the types of sheet piles. 

4. Splicing positions, splicing mechanisms and welding methods of sheet pile splicing shall be in 

accordance with the Design Document. 

5. When there is difficulty in piling due to change of soil conditions or presence of obstacles, or when 

the penetration length of the pile is considerably larger than expected with consideration of the design 

soil conditions, placement of the sheet pile shall be stopped. In this case, the Contractor shall 

immediately notify the Engineer of this matter, and have Discussions with regard to the Design 

Documents. 

6. When sheet piles are tilted more than one pile width along the sheet pile wall alignment, the 

Contractor shall consult with the Engineer, and with Approval, shall make correction by the use of an 

adjusting built-up sheet pile. Built-up sheet piles, however, shall not be installed in a continuum. 

7. In case that a joint of the driven pile is found detached, the Contractor shall extract and re-drive it. 

However, in case that extraction of the pile is found to be impossible, the Contractor shall immediately 

notify the Engineer and shall obtain Approval with respect to the relevant Design Documents. 

8. The Contractor shall take necessary measures to prevent rotation or inclination of the pile during 

piling. 

9. When sheet piles are driven with water jets, final driving shall be done by driving equipment with 

only limited and controlled jets to avoid soil disturbance and stabilize the sheet piles. 

10. The Contractor shall make a record of the items below in accordance with the “Shape Size 

Control Criteria for Port and Harbor Works,” and submit it to the Engineer. In the case of using a 

vibrating pile driver or a press-in type pile driver, the Contractor shall make sure that observation items 

and forms are those specified in the Design Documents. 

1) Penetration length of sheet piles 

2) Number of times hammering sheet piles. 
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3.9 Steel Pile Work 

3.9.1 Pre-drilling 

Pre-drilling shall be as stipulated in 15. Pre-drilling in 3.1.2 Common Items, Part II. 

3.9.2 Steel piles  

1. The Contractor shall handle steel piles carefully to prevent significant deflection or deformation 

during transportation and storage, or damage the steel piles themselves, joints or coating. In addition, 

the Contractor shall make sure that the sheet pile is slung at two points when slinging it. 

2. When the Design Documents prescribe the method of driving steel piles, the Contractor shall 

follow the Instructions therein. 

3. The Contractor shall drive piles continuously to the depths specified in the Design Documents. 

4. For the position, structure and welding method of pile joints, the Contractor shall conform to the 

specifications given in the Design Documents. 

5. The Contractor shall, prior to execution, obtain Approval from the Engineer with regard to the 

method to determine the depth to stop driving. 

6. In the event it becomes impossible to drive the bearing pile before reaching the specified depth, 

the Contractor shall immediately notify the Engineer, and shall have a Discussion with regard to the 

Design Documents. If the measured value of pile’s bearing capacity does not reach the level specified 

in the Design Documents, the Contractor shall promptly notify the Supervisor, and have Discussions 

with regard to the Designing Documents. 

7. In case that the driven pile needs to be spliced with an additional length, the addition shall be of 

the Quality Equivalent or Superior to that of the main body. As to the structure of joints and welding 

methods, the Contractor shall obtain Approval from the Engineer beforehand. 

8. When adopting a welding method to install a shear connector on the pile, it shall be done in 

accordance with the Design Documents. If other methods than those specified are employed, the 

Contractor shall obtain Approval of the Engineer in advance. 

9. The Contractor shall keep records of the items below in accordance with the “Shape Size Control 

Criteria for Port and Harbor Works,” and submit to the Engineer. In the case of using a vibrating pile 

driver and a press-in pile driver, the Contractor shall make sure that observation items and forms are 

those specified in the Design Documents. 

1) Penetration length of steel pile 

2) Number of blows by hammer 

3) Amount of the pile’s rebound when the pile is driven up to about the pile-driving-depth 

4) Drop height of the ram at near the pile-driving-depth, and its hammering energy 
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3.10 Concrete Pile Work 

1. The Contractor shall execute work as stipulated in TCVN 9394-2012  “Pile driving and static 

jacking works- Construction, check and acceptance” or TCVN 10667-2014 "Spun concrete piles – Pile 

drilling and Installing  - Construction and acceptance”.  

2. Placement of test piles shall be as specified in the Design documents. 

3.11 Corrosion Protection 

3.11.1 Cathodic protection  

1. The Contractor, prior to execution of work, shall remove shell pieces and loose rust produced on 

the surface of steel on which an anode is installed, and shall clean the substrate (surface preparation 

Class 3). 

2. When the Design Documents do not specify the number and layout of anodes, the Contractor 

shall, prior to execution of work, submit a calculation report and drawings determining the number of 

anodes and their configuration to the Engineer to obtain Approval. 

3. For the purpose of confirming that the effect of the cathodic protection is in accordance with the 

Design Documents, the Contractor shall install a measurement terminal box as an electrical potential 

measurement device, and, by welding, connect the measurement terminal to the objective body. 

Locations and positions to install a measurement terminal box shall be in accordance with the Design 

Documents. 

4. The Contractor shall perform bonding work by the following steps; 

1) The objective body shall be welded with rebar in order to reduce mutual contact resistance. 

2) Bonds and rising rebar shall be coated with white-paint so that they can be distinguished 

from other rebar. 

3.11.2 Mortar lining with FRP cover  

1. The Contractor, prior to execution of work, shall remove shell pieces and loose rust on the steel 

surface to clean the substrate (surface preparation St 3 (ISO) or SP3 (ASTM)). 

2. Substrate preparation shall be as stipulated in the Design Documents. 

3. The Contractor shall provide covering promptly after the substrate preparation. 

4. The thickness of covering shall be specified in the Design Documents. 

5. The Contractor shall provide mortar covering as specified below 

1) Mortar shall be injected promptly after installation of forms. 

2) After confirming that mortar fully fills the form, mortar injection shall be stopped. 

3.11.3 Petrolatum lining  
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1. The Contractor, prior to execution of work, shall remove shell pieces and loose rust on the steel 

surface to clean the substrate (surface preparation St 3 (ISO) or SP3 (ASTM)). 

2. Substrate preparation shall be as stipulated in the Design Documents. The Contractor shall 

provide covering promptly after the substrate separation. 

3. The Contractor shall provide covering promptly after the substrate preparation. 

4. The Contractor shall provide petrolatum covering by the steps below. 

1) When applying petrolatum-based paste, it shall be evenly coated on the steel surface. 

2) When applying petrolatum-based paste tape, it shall be coated so that it can be closely 

bonded to the steel surface. 

3) Promptly after applying petrolatum-based paste or petrolatum-based paste tape, petrolatum 

tapes shall be installed. 

3.11.4 Concrete lining 

1. The Contractor, prior to execution of work, shall remove shell pieces and loose rust on the steel 

surface to clean the substrate (surface preparation St 3 (ISO) or SP3 (ASTM)). 

2. Substrate preparation shall be as stipulated in the Design Documents. 

3. The Contractor shall provide covering promptly after the substrate preparation. 

4. The thickness of covering shall be as specified in the Design Documents. 

3.11.5 Anti-corrosive painting  

1. Substrate preparation shall be as stipulated in the Design Documents. 

2. The Contractor shall stop work in the event of rain or unusual sea water spray due to wind, waves 

or humidity of 85% or more. 

3. The Contractor shall paint as specified below; 

1) Painting shall be in the following steps: undercoat, intermediate coat and final coat. 

2) After the substrate preparation, the maximum curing time prior to starting the undercoat shall 

be submitted to the Engineer for Approval. 

3) The number of coats, intervals between coats, and amount of paint to be applied shall be 

specified in the Design Documents. 

3.12 Marine Ground Improvement Work  

3.12.1 General  

This section provides, for marine ground improvement, excavation work for foundation, work for sand 

discharging pipes, hopper barging work, dredged soil unloading work, replacement work, consolidation 

and drainage work, compaction work, chemical stabilization work and other similar kinds of tasks. 

3.12.2 Excavation Work for Foundation  
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1. Includes Suction dredging, Grab dredging, Hard ground dredging, Rock breaking dredging, 

Backhoe dredging and Removal of heaved soil  

2. In the case of replacing the soft layer totally, the method of confirming the bottom layer of the 

foundation excavation shall be as stipulated by the Design Documents. However, when it is difficult to 

verify its status due to changes in the stratum, the Contractor shall promptly notify the Engineer, and 

have Discussions with regard to the Design Documents. 

3. In cases where the Shape Size tolerance limits are exceeded in base surface and slope surface 

work, the Contractor shall backfill with the materials which are Equivalent or Superior in Quality to the 

replacement material. In cases where said replacement is made as a subsequent part of the continuum 

of the same work, said backfilling can be made as constituting part of the replacement, with Approval by 

the Engineer. 

3.12.3 Dredged Soil Unloading Work 

Includes Sand discharging pipes, Hopper barging, Soil haulage with Barge Unloader, Pneumatic soil 

haulage, Soil haulage by Reclaimer, Soil haulage with backhoe shall be as stipulated in 2. 

“Discharging”, 3.1.2, Part II 

3.12.4 Replacement Work  

1. Replacement material  

1) The Contractor shall install replacement material in the zones specified by the Design 

Documents in such a manner to avoid leakage during the transportation of material. 

2) The Contractor shall install replacement material in such a manner to prevent turbidity. If the 

Design Documents provide for special measures for turbidity control, the Contractor shall follow 

such measures. 

3) The Contractor shall install the replacement material so that it may not produce inclusion of 

sludge floats. 

2. Leveling of replacement material  

The Contractor shall finish replacement material evenly in the areas designated in the Design 

Documents. 

3.12.5 Consolidation and Drainage Work  

Consolidation and drainage work shall be as stipulated in 3.2 “Consolidation and Drainage Work”, Part 

II. 

3.12.6 Compaction Work  

Compaction work shall be as stipulated in 3.3 “Compaction Work”, Part II. 

3.13 Foundation Work 

3.13.1 General  
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This section specifies foundation work including sand placing work for foundation, scouring prevention 

work, rubble mound work for foundation, block work for foundation, and other similar kinds of tasks. 

3.13.2 Sand Placing Work for Foundation  

1. Sand placement  

1) The Contractor shall place the sand in the zones specified by the Design Documents. 

2) The Contractor shall install sand in such a manner to prevent turbidity. If the Design 

Documents provide for special measures for turbidity control, the Contractor shall follow such 

measures. 

3) The Contractor shall install the sand so that the installed sand may not cause sludge floats 

to be included. 

2. Leveling in sand filling  

The Contractor shall finish installed sand evenly in the areas designated in the Design Documents. 

3.13.3 Scouring Prevention Work  

Scouring prevention work shall be as stipulated in 3.4 “Scouring Prevention Work”, Part II. 

3.13.4 Rubble Mound Work for Foundation  

1. Rubble mound work for foundation  

In cases where the thickness of rubble mound extra fill is specified by the Design Documents, the 

Contractor shall subject to the specification. 

2. Final leveling of rubble mound  

The Contractor shall construct rubble mounds as consolidated structures without leaving any loose 

parts. The leveling accuracy shall be as stipulated by the Design Documents. 

3.13.5 Bagged Concreting Work  

Bagged concreting work shall be as stipulated in 2.11 “Bagged concreting”, Part II.  

3.13.6 Block Work for Foundation  

1. Manufacturing of blocks for foundation  

1) The manufacturing of blocks for foundation shall be as stipulated in Chapter 2 “Plain 

Concrete and Reinforced Concrete”, Part II. 

2) The manufacturing yard shall be as stipulated in the Design Documents. 

3) When relocating manufactured blocks for foundations, the Contractor shall move them so 

that they will not suffer any sudden impact or force. As for the relocation time, the Contractor prior 

to the work shall obtain Approval of the Engineer. 

4) The Contractor shall, after the completion of manufactured blocks for foundation, display of 

serial numbers on them. 

5) The Contractor shall make sure that the forms to be used for foundation blocks shall have 

specified shapes, dimensions, and be free from deformations and damage, and well maintained. 

(Draft)



TCVN XXXX: 2016 

 

 

 

74 

2. Installation of blocks for foundation  

1) The Contractor, prior to the work, shall notify the Engineer of the installation time of blocks 

for foundations. 

2) The Contactor, prior to the installation of blocks for foundation, shall conduct a sufficient 

survey of weather and oceanographic conditions, and shall determine a suitable time, and in the 

time frame selected, install blocks carefully. 

3) The Contractor shall remove shells, weeds that are clinging to the surface of blocks that will 

be the contact faces between existing structures, and hamper the progress of the work, at the 

time of installing blocks for foundations temporarily placed undersea. 

3.13.7 Underwater Concreting Work  

Underwater concreting work shall be as stipulated in 2.10 “Underwater Concreting”, Part II. 

3.13.8 Anti washout Underwater Concreting Work  

Anti-washout underwater concreting work shall be as stipulated in 2.11 “Anti-washout Underwater 

concreting”, Part II. 

3.14 Concrete Caisson Work 

3.14.1 General 

This section specifies concrete caisson work including caisson manufacture, launching and installation 

of caissons, filling work, cover capping concrete work, cover capping block work and other similar kinds 

of tasks 

3.14.2 Caisson Manufacturing Work 

1. Barge for caisson manufacturing   

1) The Contractor shall, prior to the work, adjust the work floor of the floating dock to be 

horizontal and flat. 

2) The Contractor shall make efforts to prevent accidents during the work on the floating dock, 

paying attention to the weather and oceanographic conditions. 

2. Caisson soffit  

The Contractor shall isolate the platforms of barges from the soffit of caisson. 

3. Mats 

1) The Contractor shall, prior to the manufacture, submit the shop drawings with a description 

of shapes and dimensions of mats to the Engineer. 

2) Friction mats  

In cases where at the time of manufacturing caissons, a friction mat is installed as constituting 

part of the caisson, the Contractor shall take measures to keep the mat from separating, at the 

time when the caisson is launched, temporarily stored, transported by towing, and installed. 

4. Supports,  Formwork and shoring 
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The construction of supports, Formwork and shoring shall be as stipulated in 2.9 “Formwork and 

Shoring”, Part II. 

5. Reinforcement by steel bars  

The construction of reinforcement by steel bars shall be as stipulated in 2.8 “Reinforcement by Steel 

Bars”, Part II. 

6. Concreting  

1) Concreting shall be placed as stipulated in 4 “Plain Concrete and Reinforced Concrete”, 

Part 1. 

2) The yard for caisson manufacturing shall be as stipulated in the Design Documents. 

3) Construction joints shall be as stipulated in the Design Documents. 

4) Maritime construction joints shall be as stipulated in the Design Documents. 

5) During maritime concreting, the Contractor shall place concrete so that construction joints 

may not be subject to seawater washing. 

6) When manufacturing two or more caissons on the same platform simultaneously, the 

Contractor shall place them in such a manner to avoid interference between them. 

7) The Contractor, after the completion of caisson manufacturing, shall mark the caisson 

number and its draft line on the caisson. The position and description of the said marking shall be 

subject to Instruction by the Engineer. 

8) During caisson manufacturing, the Contractor shall take protective measures such as 

placing of a safety net for the prevention of falling accidents. 

3.14.3 Launching and Installation Work of Caisson 

1. Ballasting  

The ballasting of caissons shall be as stipulated in the Design Documents. 

2. Water stop  

In the case of a caisson fixing water stops, the Contractor shall confirm their water shielding 

performance after the caisson is launched into the water, and if any leaks are found from the places 

fixing water stops, shall promptly take required measures, and notify the Engineer. 

3. Top lid  

When transporting the caisson by towing, the Contractor shall install top lids in such a manner to secure 

water tightness. 

4. Launching  

1) The Contractor, prior to launching, shall confirm that caissons have no abnormalities. 

2) The Contractor shall in advance notify the Engineer of the time to launch the caisson. 

3) The Contractor, prior to launching, shall take protective measures to prevent worker falling 

accidents by installing top lids, safety nets, or suspended scaffolds on top of the caisson. 

4) When launching a caisson on a slipway, the Contractor shall follow the steps below: 
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(1) The Contractor, prior to launching, shall make efforts for the prevention of accidents in 

the process of launching, by surveying the conditions of the slipway. If abnormalities are 

found, the Contractor shall promptly notify the Engineer, and, have a Discussion with the 

Engineer with regard to the Design Documents.  

(2) When jacking up a caisson on the manufacturing yard and on the jack base within the 

slipway, the Contractor shall place jacks to prevent eccentric loads, and adjust so that all 

the jacks are of a same stroke in length. 

5) When launching a caisson on a dry dock, the Contractor shall follow the steps below; 

(1) Prior to caisson launching, the Contractor shall carefully survey in front of the gate, and 

make efforts to prevent accidents during the work of floating the gate and of launching the 

caisson. 

(2) During the work of floating the gate, the Contractor shall endeavor not to impact and 

keep from abrasion wear of the sides and bottom of the gate itself. 

(3) When closing the gate, the Contractor shall remove and clear foreign matters and 

sedimentation soils in the proximity of the doorstop of the dock, in an effort to protect the 

gate itself. 

(4) When the waves and swells are high, the Contractor shall avoid closing the gate as 

much as possible, in order to prevent damage to the surface of the doorstop. 

6) When launching a lifted caisson, the Contractor shall follow the steps below; 

(1) The method of lifting the caisson shall be as stipulated in the Design Documents. 

(2) The method of using a lifting frame shall be as stipulated by the Design Documents. 

Prior to lifting, shapes and dimensions, and material quality of lifting frames to be used, as 

well as location and shapes and dimensions of lifting equipment shall be subject to Approval 

of the Engineer. 

(3) Lifting hooks embedded into the caisson shall be inspected prior to work. If 

abnormalities are found, the Contractor shall promptly notify the Engineer, and have a 

Discussion with the Engineer relating to the Design Documents. 

7) When launching a caisson on a floating dock, the Contractor shall follow the steps below. 

(1) Prior to caisson launching, the Contractor shall establish a water depth required to keep 

the caisson floating. 

(2) A floating dock shall pump water inside, then submerge, and launch a caisson without 

tilting on either side. 

8) The Contractor must not pull a caisson by a tugboat, until the caisson surfaces by its own 

buoyancy.  

9) The Contractor shall, after the completion of the caisson, confirm that it has no 

abnormalities. When abnormalities are found, the Contractor shall immediately take required 

measures, and notify the Engineer to that effect. 

10) The Contractor shall, at the time of caisson launching, prevent temporary construction 
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materials from floating-off to prevent adverse impact on the marine environment. 

5. Temporary storage 

1) The Contractor shall, prior to putting the caisson in temporary storage, shall confirm that it 

has no abnormalities. 

2) The place for placing the caisson in temporary storage shall be as specified in the Design 

Documents. 

3) The method of placing the caisson in temporary storage shall be as specified in the Design 

Documents. 

4) The Contractor shall, prior to the work of temporary storage of caissons, survey temporary 

storage areas such as basins and/or yards on land. 

If abnormalities are found, the Contractor shall promptly notify the Engineer, and have 

Discussions with the Engineer relating to the Design Documents. 

5) When pumping water inside a caisson, the differences in water levels between cells shall be 

less than or equal to 1 meter. 

6) After the completion of temporary installation of a caisson, the Contractor shall confirm that 

they are temporarily placed free from abnormality at predetermined positions. 

7) The Contractor shall, during the temporary storage of caissons, manage them paying 

sufficient attention to the weather and oceanographic conditions. When abnormalities are found, 

the Contractor shall immediately take required measures, and notify the Engineer to that effect. 

8) The method of installing beacon lights after the temporary storage of caissons shall be as 

stipulated in the Design Documents. 

6. Transportation by towing  

1) The place and method of caisson delivery shall be as stipulated in the Design Documents. 

2) The Contractor shall in advance notify the Engineer of the time of towing caissons. 

3) The Contractor shall, prior to the towing of caisson, survey the weather and oceanographic 

conditions sufficiently, and select the time suitable for towing. The Contractor shall also formulate 

evacuation measures and make sure that there is no accident during the towing. 

4) The Contractor shall, prior to caisson towing, pump the water out of a caisson. The 

differences in water levels between cells shall be less than or equal to 1 meter. 

5) The Contractor shall, prior to caisson towing, confirm that caissons are free from 

deteriorations, water leakage, and other problems which may cause accidents during towing. If 

abnormalities are found, the Contractor shall promptly notify the Supervisor, and have 

Discussions with the Engineer relating to the Design Documents. 

6) The Contractor shall, prior to caisson towing, shall notify the Engineer about the quality and 

shapes and dimensions of towing ropes, as well as the method of connecting them to the 

caisson. 

7) When towing the caisson, the Contractor shall provide sufficient monitoring in an effort to 

prevent accidents with other vessels in navigation. 
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8) The Contractor, prior to towing the caisson, shall take measures to prevent worker falling 

accidents by installing top lids, safety nets, or suspended scaffolds on top of the caisson. 

9) The Contractor, when towing the caisson, shall pay attention to the stabilization of the 

caisson. 

10) The Contractor shall not tow caissons in a diagonal direction. 

11) The Contractor shall, when towing the crane barge lifting a caisson, take measures to 

prevent the caisson from twisting and rotating. 

12) The Contractor shall, after the completion of caisson towing, confirm that there is no 

abnormality on the caisson. The Contractor, in the case an abnormality is found, shall take 

required measures, and notify the Engineer. 

13) The Contractor shall in advance notify the Engineer of the following: time of towing of the 

caisson, ports of call, harborages, navigation courses and communication network systems. 

14) The Contractor shall, prior to towing of the caisson, adequately survey the weather and 

oceanographic condition to select proper timing for towing of caissons. The Contractor shall take 

required measures, so that there are no accidents during the towing of the caisson. 

15) The Contractor shall, prior to towing of the caisson, pump the water out of caissons. The 

differences in water levels between cells shall be less than or equal to 1 meter. 

16) The Contractor shall, prior to towing of the caisson, confirm that caisson is free from 

deteriorations, water leakage, and other problems which may cause accidents. If any abnormality 

is found, the Contractor shall notify the Engineer, and have Discussions with regard to the 

Design Documents. 

17) The Contractor shall use a wire rope for the main tying rope winding around the caisson, 

and the number of windings shall be two. However, in the case of towing in a port, the Contractor 

shall have Discussions with the Engineer for this item. 

18) The Contractor shall fix the main tying rope winding around the caisson at approximately the 

center of buoyancy, and protect the corners by applying rubber, wood or steel plates. However, in 

the case of towing in a port, the Contractor shall have Discussions with the Engineer for this 

item. 

19) The Contractor shall, prior to towing of the caisson, notify the Engineer of the qualities and 

shapes and dimensions of ropes to be used for towing of the caisson. 

20) When towing the caisson, the Contractor shall use a tugboat with communication equipment 

such as maritime telephones. 

21) During towing of the caisson, the Contractor shall provide sufficient monitoring in an effort to 

prevent accidents with other vessels in navigation. 

22) The Contractor shall, prior to towing of the caisson, take the measures to prevent worker 

falling accidents by installing top lids, safety nets or suspended scaffolds on top of the caisson. 

23) The Contractor, during towing of the caisson, shall pay attention to the stabilization of the 

caisson. 
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24) During towing of the caissons, the Contractor shall always pay attention to the caisson, and 

if any abnormality is found, shall immediately take appropriate measures. 

25) When a caisson is put into a port of call or harbored in refuge, the Contractor shall 

immediately notify the Engineer of whether or not there are abnormalities in the caisson. The 

same shall apply when the caisson arrives at the destination. In the same way, when the caisson 

passes the point which is designed on the towing schedule, the Contractor shall notify the 

Engineer of the passing time (hours and minutes) and abnormalities, if any. 

26) Regarding how to temporarily store caissons at the time of being put into a port of call or 

harbored in refuge, the Contractor shall in advance notify the Engineer. In this case, the tugboat 

shall be made to harbor at a location capable of sufficiently monitoring the caissons. When the 

caisson leaves from the port, the Contractor shall confirm the situation of main tying ropes 

rounding the caisson in terms of loosening, deterioration, inclination and shall take appropriate 

measures in such a manner not to cause troubles to the towing. 

27) After the completion of towing of caissons, the Contractor shall confirm that there are no 

abnormalities in the caissons. If any abnormality is found, the Contractor shall immediately take 

required actions, and notify the Engineer. 

7. Installation  

1) The Contractor shall in advance notify the Engineer of the time of installing caissons. 

2) The Contractor shall, prior to caisson installation, make a sufficient survey on the weather 

and oceanographic conditions, perform the work with a sufficient caution so that caissons can be 

installed with a required precision, and also take care of safety.  

3) The Contractor shall pump water inside the caisson so that the differences in water levels 

between cells will be less than or equal to 1 m. 

4) The Contractor shall remove shells, and weeds that are clinging to the surface of caissons 

that will become the contact face between the existing structures, and hamper the progress of the 

work, at the time of installing the caissons temporarily stored undersea.  

5) The Contractor shall, after the completion of caisson installation operations, confirm that 

there are no abnormalities in the caisson. If any abnormality is found, the Contractor shall 

immediately take required actions, and notify the Engineer. 

3.14.4 Filling Work  

Filling work shall be as stipulated in 3.6 “Filling Work”, Part II. 

3.14.5 Capping Concrete Work 

Capping concrete work shall be as stipulated in 3.7 “Capping Concrete Work’, Part II. 

3.14.6 Capping Block Work  

Capping block work shall be as stipulated in 3.8 “Capping Block Work”, Part II. 
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3.15 Block Type Work   

3.15.1  General  

This section specifies main work (block type) including manufacturing of main work blocks, installing 

blocks for the main structure work, filling work, capping concrete work, capping block work and other 

similar kinds of tasks. 

3.15.2 Manufacturing Block Work 

1. Soffit of blocks  

Manufacturing yard shall be as stipulated in the Design Documents. 

2. Reinforcement by steel bars  

The construction of reinforcement by steel bars shall be as stipulated in 2.8 “Reinforcement by Steel 

Bars”, Part II. 

3. Formwork   

The formwork shall be as stipulated in 2.9 “Formwork and Shoring”, Part II. 

4. Concreting  

1) Concreting shall be placed as stipulated in 2 “Plain Concrete and Reinforced Concrete”, 

Part II. 

2) When relocating the main blocks, the Contractor shall move them so that they will not suffer 

any sudden impact or force. As for the relocation time, the Contractor shall prior to the work 

obtain Approval of the Engineer. 

3) The Contractor shall, after completion of manufacturing main blocks, display serial numbers 

on them. 

4) The Contractor shall make sure that the forms to be used for blocks have specified shapes 

and dimensions, and be free from deformations and damage, and well maintained. 

3.15.3 Installing Block Work  

1. Installing Block 

1) The Contractor, prior to the work, shall notify the Engineer of the installation time of blocks. 

2) The Contactor, prior to installation of blocks for the main structure work, shall sufficiently 

survey weather and oceanographic conditions, and shall determine a suitable time, and in the 

time frame selected, install blocks carefully. 

3) The Contractor shall remove shells, weeds that are clinging to the surfaces of blocks that 

will be the contact face between existing structures, and hamper the progress of the work, at the 

time of installing main work blocks temporarily stored the sea. 

3.15.4 Filling Work  

Filling work shall be as stipulated in 3.6 “Filling Work”, Part II. 

3.15.5 Capping Concrete Work  
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Capping concreting work shall be as stipulated in 3.7 “Capping Concrete Work”, Part II. 

3.15.6 Capping Block Work  

Capping block work shall be as stipulated in 3.8 “Capping Block Work”, Part II. 

3.16 In-situ Concrete Placement Work 

3.16.1 General 

This section specifies main work (in-situ concrete placement type) including in-situ concreting work, 

underwater concreting work, prepacked concreting work, anti-washout underwater concreting work and 

other similar kinds of tasks. 

3.16.2 In-Situ Concreting Work  

1. Reinforcement by steel bars  

The construction of reinforcement by steel bars shall be as stipulated in 2.8 “Reinforcement by Steel 

Bars”, Part II. 

2. Formwork  

The formwork shall be as stipulated in Section 2.9 “Formwork and Shoring”, Part II. 

3. Expansion joints 

The expansion joint shall be as specified in the Design Documents. 

4. Concreting  

1)  Concreting shall be as stipulated in 2 “Plain Concrete and Reinforced Concrete”, Part II. 

2) The method of treating horizontal construction joints shall be as specified in the Design 

Documents. If it is unavoidable for the Contractor to make a construction joint in a position not 

specified in the Drawing, the Contractor shall determine its position, direction and work method, 

so that strength, durability and appearance of the structure are not diminished, and obtain 

Approval from the Engineer with regard to the Design Documents before commencement of the 

work. 

3) In the case of placing concrete over existing concrete, the Contractor shall remove shells, 

weeds, that are clinging to the surface of existing concrete, before placement. The Contractor 

shall use special measures, if any, given in the Design Documents. 

5. Auxiliary yard facilities 

The place and scale of the auxiliary yard facility shall be as specified in the Design Documents. When 

their specification does not depend on the Design Documents, the Contractor shall obtain Approval of 

the Supervisor with regard to the Design Documents. 

3.16.3 Underwater Concreting Work  

Underwater concreting work shall be as stipulated in 2.10 “Underwater Concreting”, Part II. 

3.16.4 Prepacked Concreting Work  

Prepacked concreting work shall be as stipulated in 2.11 “Prepacked concreting”, Part II. 
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3.17 Rubble Stone and Rubble Block Type Work 

3.17.1 General  

This section specifies main work (rubble stone and rubble block type) including scouring prevention 

work, rubble stone for main work, rubble block for main work, in-situ concreting work and other similar 

tasks. 

3.17.2 Scouring Prevention Work  

Scouring prevention work shall be as stipulated in 3.5 “Scouring Prevention Work”, Part II. 

3.17.3 Rubble Stone for Main Work  

1. Installation of rubble stone for the main work  

When the extra thickness at installation of rubble stone for the main work is stipulated by the Design 

Documents, the Contractor shall fulfill these requirements. 

2. Leveling of rubble stone for the main work  

The Contractor shall construct rubble stone for the main work as a consolidated structure without any 

loose parts. The leveling accuracy shall be as stipulated by the Design Documents. 

3.17.4 Rubble Block Work  

1. Manufacturing of rubble blocks  

1) Manufacturing of rubble blocks shall be as stipulated in 2 “Plain Concrete and Reinforced 

Concrete”, Part II. 

2) The manufacturing yard, shall be as stipulated in the Design Documents. 

3) When relocating manufactured rubble blocks, the Contractor shall move them so that will 

not suffer any sudden impact or force. As for the relocation time, the Contractor shall obtain 

Approval of the Engineer. 

4) The Contractor shall, after the completion of manufacturing rubble blocks, display serial 

numbers on them. 

5) The Contractor shall make sure that the forms to be used for rubble blocks shall have 

specified shapes and dimensions, and be free from deformations and damage, and well 

maintained.  

2. Installation of rubble blocks  

1) The Contractor, prior to the work, shall notify the Engineer of the installation time of rubble 

blocks.  

2) The Contractor, prior to the installation of rubble blocks, shall sufficiently survey weather 

and oceanographic conditions, and determine a suitable time, and in the time frame selected, 

install rubble blocks carefully. 

3) The Contractor shall remove shells, weeds that are clinging to the surface of blocks that will 

be the contact face between the existing structures, and hamper the progress of the work, at the 
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time of installing rubble blocks temporarily stored undersea. 

3.17.5 In situ Concreting Work 

1. Crushed stone for foundation work  

The crushed stones for foundation work shall be as stipulated in the Design Documents. 

2. Formwork   

The formwork shall be as stipulated in 2.9 “Formwork and Shoring”, Part II.  

3. Expansion joints  

The expansion joints shall be as stipulated in the Design Documents. 

4. Concreting  

1) Concreting shall be placed as stipulated in Chapter 2 “Plain Concrete and Reinforced 

Concrete”, Part II.  

2) The method of treating horizontal construction joints shall be as specified in the Design 

Documents. If it is unavoidable for the Contractor to make a construction joint in a position not 

specified in the Drawings, the Contractor shall determine its position, direction and work method, 

so that strength, durability and appearance of the structure are not diminished, and obtain 

Approval from the Engineer with regard to the Design Documents before commencement of the 

work.  

3) In the case of placing concrete over existing concrete, the Contractor shall remove shells, 

weeds that are clinging to the surface of existing concrete, before placement. The Contractor 

shall use special measures, if any, given in the Design Document 

3.18 Armor Protection and Foot Protection Work 

3.18.1 General 

This section specifies armor protection and foot protection work including armor stone protection work, 

bagged concreting work, armor block protection work, foot protection block work, underwater 

concreting work, anti-washout underwater concreting work, sand mastic work and other similar kinds of 

tasks.  

3.18.2 Armor Stone Protection Work  

1. Armor stone  

In a case where the extra thickness of armor stone fill is specified by the Design Documents, the 

Contractor shall conform to the specification.  

2. Leveling of armor stone  

The Contractor shall construct the armor stone as a consolidated structure without leaving any loose 

parts. The leveling accuracy shall be as stipulated by the Design Documents. 

3.18.3 Bagged Concreting Work  

(Draft)



TCVN XXXX: 2016 

 

 

 

84 

1. Bagged concrete  

Bagged concreting work shall be as stipulated in 2.11 “ Bagged Concreting”, Part II.  

3.18.4 Armor Block Protection Work 

1. Manufacturing of armor block  

1) Manufacturing of armor block shall be as stipulated in Chapter 2 “Plain Concrete and 

Reinforced Concrete”, Part II. 

2) The manufacturing yard shall be as stipulated in the Design Documents.  

3) When relocating manufactured armor blocks, the Contractor shall move them so that they 

will not suffer any sudden impact or force. As for the relocation time, the Contractor prior to the 

work shall obtain Approval of the Engineer.  

4) The Contractor shall, after completion of manufacturing armor blocks, display serial 

numbers on them. 

5) The Contractor shall make sure that the forms to be used for armor blocks shall have 

specified shapes and dimensions, and be free from deformations and damage, and well 

maintained. 

2. Installation of armor blocks  

1) The Contractor, prior to the work, shall notify the Engineer of the installation time of armor 

blocks. 

2) The contactor, prior to installation of armor blocks, shall sufficiently survey weather and 

oceanographic conditions, and determine a suitable time, and in the time frame selected, install 

armor blocks carefully.  

3) The Contractor shall remove shells, weeds that are clinging to the surface of blocks that will 

be contact faces between existing structures, and hamper the progress of the work, at the time of 

installing armor blocks temporarily stored undersea.  

4) The Contractor shall pay attention to interlocking between armor blocks, and install them so 

as to avoid an unstable state. 

5) The Contractor shall install armor blocks, in such a manner to prevent their interstices from 

being filled with stones or rolling stones.  

6) The Contractor shall not install interlocking stones between the foundation surface and 

armor block, as well as between armor blocks.  

3.18.5 Foot Protection Block Work 

1. Manufacturing of foot protection blocks  

1) Manufacturing of foot protection blocks shall be as stipulated in 2 “Plain Concrete and 

Reinforced Concrete”, Part II.  

2) The manufacturing yard shall be as stipulated in the Design Documents. 

3) When relocating manufactured foot protection blocks, the Contractor shall move them so 

that they will not suffer any sudden impact or force. As for the relocation time, the Contractor shall 
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prior to the work obtain Approval of the Engineer. 

4)  The Contractor shall, after completion of manufacturing of foot protection blocks, display 

serial numbers on them.  

5) The Contractor shall make sure that the forms to be used for foot protection blocks shall 

have specified shapes and dimensions, and be free from deformations and damage and well 

maintained. 

2. Installation of foot protection blocks  

1) The Contractor, prior to the work, shall notify the Engineer of the installation time of foot 

protection blocks. 

2) The contactor, prior to installation of foot protection blocks, shall sufficiently survey weather 

and oceanographic conditions, and determine a suitable time, and in the time frame selected, 

install foot protection blocks carefully.  

3) The Contractor shall remove shells, weeds that are clinging to the surface of blocks that will 

become the contact face between existing structures, and hamper the progress of the work, at 

the time of installing foot protection blocks temporarily stored undersea. 

3.18.6 Underwater Concreting Work 

Underwater concreting work shall be as stipulated in 2.10 “Underwater Concreting”, Part II. 

3.18.7 Anti washout Underwater Concreting Work  

Anti-washout underwater concreting work shall be as stipulated in 2.12 “Anti-washout Underwater 

concreting”, Part II. 

3.18.8 Sand mastic Work  

1. Sand mastic  

The quality, geometries and placement of the sand mastic shall be as stipulated in the Design 

Documents.  

3.19 Superstructure Work 

3.19.1 General  

This section specifies the requirement for superstructure work including superstructure concrete work, 

superstructure fabrication and installation of precast concrete block work and other similar tasks.  

3.19.2 Superstructure Concreting Work  

1. Formwork  

The construction of forms and supports shall be as stipulated in 2.9 “Formwork and Shoring”, Part II.  

2. Reinforcement  

The construction of reinforcement shall be as stipulated in 2.8 “Reinforcement by Steel Bars”, Part II. 

3. Installation of forms  
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The installation of forms shall be as stipulated in 2.9 “Formwork and Shoring”, Part II.  

4. Expansion joint  

Expansion joint shall be as stipulated in the Design Documents. 

5. Concrete  

1) Concrete shall be placed as stipulated in 2. “Plain Concrete and Reinforced Concrete”, Part 

II. 

2) The method of horizontal construction joints installation shall be as specified in the Design 

Documents. If it is unavoidable to install a construction joint in a position not specified in the 

Drawing, the Contractor shall determine its position, direction and work method, so that strength, 

durability and appearance of the structure are not affected, and shall obtain Approval from the 

Engineer prior to commencement. 

3) In cases where concrete is placed over existing concrete, the Contractor shall remove shells 

and weeds present on the surface of existing structures, and any obstruction that will hamper the 

progress of the work, at the time of installing the blocks temporarily placed underwater. The 

Contractor shall take special measures, as may be stipulated in the Design Documents. 

4) The Contractor shall obtain Approval of the Engineer for any installation of anchor joint rings 

on the concrete. 

6. Auxiliary yard facilities 

The location and scale of the auxiliary yard facilities shall be as specified in the Design Documents, 

otherwise the Contractor shall obtain Approval of the Engineer for any deviation from the Design 

Documents.  

3.19.3 Superstructure Block Work  

1. Fabrication of precast concrete blocks  

1) Fabrication of precast concrete block shall be as stipulated in 2 “Plain Concrete and 

Reinforced Concrete”, Part II. 

2) The construction of the fabrication yard shall be as stipulated in the Design Documents. 

3) In handling of fabricated precast concrete blocks, the Contractor shall take care not to 

induce stress or force on the precast unit. The Contractor shall also obtain Approval of the 

Engineer for transport of the precast unit.  

4) The Contractor shall label the precast concrete after fabrication with serial numbers for 

identification of each precast unit. 

5) The molds for precast concrete block shall be in the required shape, and shall free from 

deformations, damage and well stored. 

2. Installation of precast concrete block  

1) Prior to work, the Contractor shall notify the Engineer of the timing of installation time of 

precast blocks.  
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2) The Contractor shall monitor the weather and hydrological conditions prior to installation of 

precast concrete block in order to facilitate such work at suitable timing ensuring the 

workmanship of installation.  

3.20 Maintenance and Repair Work 

3.20.1 General 

This section specifies the requirement for maintenance painting and repair for corrosion control and 

similar tasks.  

3.20.2 Maintenance Painting  

1. Maintenance painting of bitt and bollard  

1) The Contractor shall remove rust and other contamination on surfaces of bitt and bollard 

and ensure the surface is cleaned and free from moisture contaminants, then one layer of epoxy 

resin rustproof paint shall be applied. 

2) The Contractor shall apply one layer of primer with epoxy resin paint on surface prepared as 

above. 

3) The Contractor shall apply two layers of epoxy resin paint (two-part type) as a finish coat.  

2. Maintenance painting of curbs and corner plates  

1) Maintenance Painting of steel  

(1) The standard quality of paint for repainting shall be in accordance with Table II.3.1 

“Painting Repair Procedure.”  

(2) Prior to painting, the Contractor shall, obtain Approval of the Engineer for the time 

interval between painting and thinning ratio.  

(3) The Contractor shall suspend work during rain or high waves due to strong winds, or 

when ambient relative humidity reaches 85% or more. 

2) Others  

Curbs other than those of steel shall be painted as specified in the Design Documents. 

3.20.3 Corrosion Control  

Corrosion control shall be performed in accordance with 3.11 “Corrosion Protection”, Part II. 

Table II.3.1 Painting Repair Procedure 
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Step Surface preparation and painting 

Standard paint 
quantity 

(kg/m2/layer)     
(Standard dry film 

thickness) 
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1.Surface preparation 

(Class 3 cleaning ) 

Deteriorated old paint film, iron rust, zinc 

white rust shall be removed, using high 

powered tool. 

The remaining paint shall be roughed all 
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over the surface. 

2.Repair painting coat (one 

layer) 

Epoxy resin primer for preparing the 

galvanized surface of new coating 
(0.16) 

3.Undercoat                   

(one layer) 

Epoxy resin primer for preparing the 

galvanized surface of new coating 

0.16                        

(40 m) 

4.Intermediate coat    (one 

layer) 

Coating for the top coat specified below 0.14 

(30 m) 

5.Top coat 

Final coating on steel structures provided in 

TCVN 8789- 2011 “Protective paint 

systems for steel and bridge structures – 

Specifications and methods” 

Or appropriate foreign standards (JIS 

K5659, ASTM D1654…) 

0.12 

(25 m) 
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1.Surface preparation 

(Class 2 cleaning) 

Mill scale ( black skin ) other than dense 

mill scale ,rust and other sticking substance 

shall be entirely removed, using a powered 

tool (grinder, chipping hammer) until 

exposure of steel surface 

 

2.Undercoat 

(2 layers) 

Rust proofing paint Class 2 specified TCVN 

8790 : 2011 ”Protective paint systems for 

steel and bridge structures -  Procedures 

construction and acceptance”. 

Or appropriate foreign standards (JIS 5621, 

ASTM A754/A754M, ASTM 

A829/A829M…)  

0.13-0.15 

3.Top coat 

Long-oil phthalic acid resin paint specified. 

Or appropriate foreign standards               

(JIS K 5516)  

 

0.11-0.16 

3.21 Auxiliary Work 

3.21.1 General  

This section specifies construction of bitt and bollard, fender for wharf, curbs and corner plate corrosion 

control, auxiliary equipment and other similar tasks.  

3.21.2 Bitt and Bollard  

1. Bitt and bollard  

1) Foundations  

(1) The foundation pile shall be as stipulated in 3.9 “Steel Pile Work” and “Concrete Pile 

Work”, Part II.  

(2) Concrete for bitt and bollard foundation shall be as stipulated in 2 “Plain Concrete and 
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Reinforced Concrete”, Part II. 

(3) The Contractor shall place foundation concrete without construction joints 

2) Material  

(1) The body and shape of bitt and bollard shall be as specified in Table II.3.2 “Standard 

dimensions and design reactive force of straight posts” and Table II.3.3 “Standard 

Dimensions and Design Reactive Force of Bent Posts (bollards)” and Table II.3.4 “Standard 

Dimensions of Anchor Bolts”. The type shall be as specified in the Design Documents. 
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Table II.3.2   Standard Dimension and Design Reactive force of Straight Posts  

Abbreviation 

Design 

force 

(kN) 

Stem Heath Anchor bolt Base plat 

Weight 

(kg/unit) 

Diam. 

D 

(mm) 

Height 

H 

(mm) 

Thick.    

t                

(mm) 

Width 

Bo 

(mm) 

 

Height 

Ho 

(mm) 

 

Thick. 

to 

(mm) 

 

Normal 

Diam.     

 

(mm) 

 

 

Q’ty 
(pcs) 

 

Thickn 

H1 

(mm) 

 

Embe- 

ding 

Thick. 

H1 
(mm) 

 

Outer 

diam. 

2R1 

(mm) 

Diam.                     

o f bolt       

2R1 

(mm) 

Inner  

diam. 

2R2 

(mm) 

Anchor 

bolt hole 

diam. 

d (mm) 

Straight  

post 150 
150 250 250 20 400 87 15 36 4 45 100 600 500 420  43 130 

Straight  

post  250 
250 300 290  20  480  105  15 48 4 60 130 720 600 510  56  220 

Straight  

post  350 
350 300 290  25  480 105 16 48 6 60 130 720 600 510 56 230 

Straight  

post  500 
500 350 330 27 560 122 18 56 6 70 160  840 700 600 66  360 

Straight  

post  700 
700 400 370 30 640 140 20 64 6  80 190 960 800  680  74  530 

Straight  

post  1000 
1000 450 410  35 720 157 26 64 8 80 270 1,180 1,000  860 74 820 

Straight  

post 1500 
1500 550 490  40 880 192 30 80 8 100 340  1,440 1,220  1,040 91  1,480 

Straight  

post  2000 
2000 650  570  43 1,040 227 30 90 8 110 410  1,700 1,440  1240  101 2,250 
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Table II.3.3 2   Standard Dimension and Design Reactive force of Bent Posts (bollards) 

Abbreviatio

n 

Design 

force 

(kN) 

Stem Head Anchor bolt Base plate 

Weight 

(kg/unit) 

Diam. 

D 

(mm) 

Height 

H 

(mm) 

Thick. 

t 

(mm) 

Width 

Bo 

(mm) 

 

Height 

Ho 

(mm) 

 

 

Thick. 

to 

(mm) 

 

 

Normal 

diam. 

 

(mm) 

Q’ty 

(pcs) 

 

 

Embed-

ing 
angle 

 

(◦) 

 

 

Plate 
width 

2R1 

(mm) 

 

Plate 

thick. 

H1 

(mm) 

 

Rib 

width 

R2 

(mm) 

 

Rib 

height 

H2 

(mm) 

 

Embe-

ding 
depth 

H3 

(mm) 

 

Anchor 

bolt 

hole 

diam. 

d 

(mm) 

 

Bent post 

50 
50 150 170 20 300 120 20 20 4 22 360 20 50 60 90 27 70 

Bent post 

100 
100 200 210  20  400  160 20 27 4 22 480 40 60 70  110  35 140 

Bent post 

150 
150 250 250  20  500 200 20 33 4 22 600 50 80 80 130 42 245 

Bent post 

250 
250 300 290 21 600 240 21 42 4 22 720 65 100 95 160 52 420 

Bent post 

350 
350 300 290 25 600 240 25 42 6 22 720 65 100  95  160 52 440 

Bent post 

500 
500 350 330 29 700 280 29 48 6 22 840 70 140  100 170 66 665 

Bent post 

700 
700 400 370 33 800 320 33 56 6 22 1,000 90 160  120 210 68 1,100 

Bent post 

1000 
1,000 450  410 39 900 360 39 64 6 22 1,200 95 220  125 220 78 1,670 
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Table II.3.4 Standard Dimension of Anchor Bolt 

Anchor bolt Hexagon nut  Pain washer Anchor plate 
Weight 

per set 

(kg) 

Normal 

diameter 

 (mm) 

Pitch 

p (mm) 

Root 

diameter 

 (mm) 

Length 

L (mm) 

Thread 

Length 

S (mm) 

H 

(mm) 

 

B 

(mm 

C 

(mm) 

d1 

(mm) 

d2 

(mm) 

t1 

(mm) 

d3 

(mm) 

d4 

(mm) 

t2 

(mm) 

M20 2.5 17.294 450 60 16 30 34.6 37 22 3.2 80 22 16 2 

M27 3 23.752 600 75 22 41 47.3 50 30 4.5 108 30 22 5 

M33 3.5 29.211 700 75 26 50 57.7 60 36 6 132 36 25 6 

M36 4 31.670 750 75 29 55 63.5 66 39 6 144 39 28 11 

M42 4.5 37.129 850 100 34 65 75.0 78 45 7 168 45 35 17 

M48 5 42.587 1,000 100 38 75 86.5 92 52 8 192 51 40 20 

M56 5.5 50.046 1,150 120 45 85 98.1 105 62 9 225 61 45 40 

M64 6 57.505 1,300 120 51 95 110 115 70 9 256 70 55 62 

M80 6 73.505 1,600 150 64 115 133 140 86 12 320 86 65 115 

M90 6 83.505 1,800 150 72 130 150 160 96 12 360 96 75 166 
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(2) The casting of bitt and bollard other than the part embedded in the concrete shall be 

smooth finished, and the surface in contact with the plain washer shall be finished with a 

grinder.  

(3) The Contractor shall apply rustproof paint by removing the rust on the external surface 

of the bitt and bollard which shall be coated with one layer of epoxy resin rustproof paint.  

(4) The Contractor shall label the design reactive force on the head of bitt and bollard. 

(5) The dimensional tolerance except for the finished surface of bitt and bollard shall be as 

shown in Table II.3.5 “Dimensional Tolerance.” However, except for the center-to-center 

distance between bolt holes, the dimension may exceed the given tolerance. 

Table II.3.5 Dimensional Tolerance 

 Unit: mm   

Size range Tolerance for length 

≤ 100 ± 2 

> 100 to ≤ 200 ± 2.5 

> 200 to ≤ 400 ± 4 

> 400 to ≤ 800 ± 6 

≥ 200 ± 8 

(6) The tolerance for thickness is ±3mm. If the tolerance varies, the Contractor shall obtain 

prior Approval from the Engineer.  

3) Installation for final setting  

(1) The Contractor shall securely fix the anchor bolts at specified positions. 

(2) The Contractor shall paint as follows.  

a) Painting shall be in layers, i.e. prime coat, intermediate coat and finish coat.  

b) The maximum time after preparing the surface to commence prime coating shall be 

within 4 hours.  

c) The number of coats, interval and quantity of paint to be used shall be as specified in 

the Design Documents.  

(3) The Contractor shall fill the bored bitt and bollard with concrete 

(4) The Contractor shall cast sufficient concrete under the bitt and bollard base plate, and 

align the base plate with concrete.  

(5) The Contractor shall remove rust and other contamination on the surface of bitt and 

bollard prior to coating with one layer of epoxy resin rustproof paint The Contractor shall 

apply one layer of primer with epoxy resin paint. 

(6) The Contractor shall apply two layers of epoxy resin paint (two-part type) as finish coat.  
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3.21.3 Fenders  

1. Fenders  

1) Material  

(1) Rubber fenders   

a) The type, shape and performance of rubber fenders shall be as specified in the 

Design Documents. The Contractor shall submit detailed drawings showing the shape 

and performance curve data of the fenders and accessories to the Engineer for 

Approval in advance.  

b) The tolerance of shapes of rubber fender and dimensions shall be as specified in 

Table II.3.6 “Dimensional and Shape Tolerance.”  

Table II.3.6 Dimensional and Shape Tolerance 

Dimension Length, width, height Bolt hole diameter 
Center-to-center hole 

distance 

Tolerance 
+4% 

±2mm ±4mm 
-2% 

c) The performance of rubber fenders shall be tested as follows. 

i) Unless otherwise specified, the performance shall be tested by vertical 

compression of the fender board surface. 

ii) Testing of the specimen shall be compression of up to the maximum design 

strain recommended by the manufacturer. The test performance shall be presented 

in graph form showing the load-defection-energy absorption curves. The values of 

performance test results shall be such that the maximum reaction shall not exceed 

the specified value and the absorbed energy shall not be lower than the specified 

value.  

d) The Contractor shall indicate the following on the body of the rubber fender. 

i) Shape Size (height, length, width)  

ii) Date manufactured or abbreviation 

iii) Manufacturer name or abbreviation  

iv) Identification No. (type, performance grade) 

(2) Others  

Fenders other than rubber fenders shall be installed as specified in the Design Documents.  

2) Installation  

(1) Rubber fenders  

a) The Contractor shall securely fix the anchor bolts at specified positions. 

b) The Contractor shall obtain prior Approval from the Engineer for the method of 

fender installation.  

c)  
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(2) Others  

a) Fenders other than rubber fenders shall be installed as specified in the Design 

Documents.  

3.21.4 Curbs and Corner Plates  

1. Curbs and corner plates 

1) Material  

(1) Made of steel ( hot – dip galvanized)  

a) Zinc coating shall be 550g/m2 or more in accordance with TCVN 5408:2007 (ISO 

01461:1999) ”Hot dip galvanized coatings on fabricated iron and steel articles – 

Specifications and test methods”, or appropriate foreign standards (Class 2 (HDZ55) in 

JIS H 8641 “Hot – dip galvanized coating”, ASTM A153/A153M). 

Tests shall be conducted in accordance with TCVN 7665-2007 (ISO-1460-1992) “Metallic 

coatings - Hot dip galvanized coatings on ferrous materials - Gravimetric determination of 

the mass per unit area”, or appropriate foreign standards (JIS H 0401, ASTM A 653/A 

653M).  

b) Plate shall be in accordance with TCVN 5408:2007 (ISO 01461:1999), or appropriate 

foreign standards (JIS H 8641, ASTM A153/A153M). 

(2) Others  

Curbs other than those made of steel (hot-dip galvanized) shall be as specified in the Design 

Documents. 

2) Installation 

(1) Steel (hot-dip galvanized)  

a) Concrete shall be placed as stipulated in 2. “Plain Concrete and Reinforced Concrete” 

Part II, and welding shall be as specified in 3.22 “On-site Steel Welding Work and 3.23 

“Onsite Steel Cutting Work”, Part II. 

b) Standard quality of paint for new installation shall be as specified in Table II.3.7 

“Painting Procedure (for new installation)”. 

Table II.3.7 Painting Procedure (for new installation) 
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Step Surface Preparation and Paint 

Standard paint 

quantity 

(kg/m2/layer) 

(Standard dry film 

thickness) 
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 1. Surface 

Preparation                

(Class 2 cleaning) 

Oil and foreign substances sticking to the surface 

shall be removed using thinner.  

White rust shall be removed by high powered tool 

and the entire surface shall be rough.  
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2. Primer coat  

(one layer) 

Epoxy resin primer for preparing the galvanized 

surface of new coating.  

0.16                    

(40µm/ coat) 

3. Intermediate 

coat (one layer) 

Coating dedicated for the finish coat specified 

below. 

0.14                        

(30µm/coat) 

4. Finish coat          

(one layer) 

Long durable paint for finish coat on steel 

structures provided in JIS K5659 

0.12                          

(25µm/ coat) 

c) Curbs shall be provided with yellow and black stripes as stipulated in JIS Z 9101 “Safety 

colors and safety signs - Design principles for safety signs in workplaces and public areas,” 

if not specified in the Design Documents (except for corner plates). The stripe width shall be 

20 cm, slanted at 60 degrees upward to the right. 

d) Prior to painting, the Contractor shall obtain Approval from the Engineer for the interval 

between painting and thinning ratio.  

e) The Contractor shall suspend work during rain or high waves due to strong winds, or 

when the ambient relative humidity reaches 85% or more.  

(2) Others  

Curbs other than those made of steel (hot-dip galvanized) shall be as specified in the Design 

Documents.  

3.22 Wave-dissipating Work   

3.22.1 General  

This section specifies the requirements for precast wave-dissipating work including scouring prevention, 

wave- absorbing block and other similar works.  

3.22.2 Scouring Prevention Work  

The scouring prevention work shall be as stipulated in 3.7 “Scouring Prevention Work”, Part II.  

3.22.3 Wave - absorbing Block Work  

1. Fabrication of wave-absorbing blocks   

1) Wave-absorbing blocks shall be fabricated as stipulated in 2 “Plain Concrete and Reinforced 

Concrete”, Part II. 

2) The fabrication yard shall be as specified in the Design Documents.  

3) Handling of fabricated wave- dissipating blocks shall be in a manner to avoid abrupt impacts 

or induce excessive stresses on the blocks. Prior to transport of the precast unit, the Contractor 

shall obtain Approval from the Engineer for its timing  

4) The Contractor shall label with serial number each fabricated block for proper identification.  

5) The Contractor shall use molds with specified shape, free of deformation, damages and other 

defects, and stored properly.  

2. Installation of precast wave-absorbing blocks  
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1) The temporary storage yard shall be as specified in the Design Documents. The Contractor 

shall correct unevenness such as protrusion in the temporary storage yard.  

2) The Contractor shall notify the Engineer in advance of the installation timing of precast wave- 

dissipating blocks.  

3) Prior to installation of precast wave-absorbing blocks, the Contractor shall survey weather and 

hydrographical conditions of the site in advance to determine the appropriate timing and for 

exercising caution during installation.  

4) For precast wave-absorbing blocks temporarily stored on the sea, the Contractor shall remove 

shells, seaweeds in contact with the surface of the block, which may pose a problem for work 

prior to installation.  

5) The Contractor shall install precast wave-absorbing blocks in a manner to ensure stability, 

and interlocking position.  

6) The Contractor shall install precast wave-absorbing blocks in a manner to prevent entry of 

stones in and out between the blocks.  

7) The Contractor shall not insert stones to secure interlocking or the like in between of the 

foundation surface and precast wave-absorbing block, or in between of the precast wave-

absorbing blocks. 

3.23 Demolition Work 

3.23.1 General  

1. This section specifies the requirements for demolition of structures, including; removal and similar 

operations.  

2. The Contractor shall take adequate measures to prevent hauled materials from scattering during 

transport for disposal.  

3.23.2 Demolition Work  

1. Demolition of concrete  

The Contractor shall take adequate steps in demolishing and chipping of continuous concrete 

structures by cutting elements to isolate a particular element or prevent deterioration of the concrete 

adjacent to the cut.  

3.23.3 Removal Work  

1. Removal of underwater concrete  

1) The Contractor shall perform the demolition and chipping of underwater concrete structures in 

a manner so as not to damage the existing adjacent structures. 

2) The Contractor shall ensure that such work is carried out in a manner to prevent 

contamination, that may adversely affect any third parties. The Contractor shall take special 

measures to control turbidity, as may be stipulated in the Design Documents.  

2. Cutting and removal of steel sheet piles  
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1) When cutting steel members, the Contractor shall treat each member as common with the 

main structure not to adversely affect the main structure members. 

2) All welding and cutting shall be performed by competent welders who have demonstrated their 

ability in accordance with TCVN 6700-5:2011 (ISO 9606-5:2000) “Approval testing of welders - 

Fusion welding”, or appropriate foreign standards (JIS Z 3801 “Standard qualification procedure 

for manual welding technique”, ASTMA488/A488M…).  

3) The welder performing underwater cutting shall satisfy the above requirements, and shall have 

a diving license.  

4) Cutting shall be performed manually or automatically using oxy-acetylene equipment.  

5) The Contractor shall cut in a manner not to induce strain on other members.  

6) The Contractor shall remove rust and dirt on the cutting portion prior to commencement of the 

cutting operation  

7) The Contractor shall not perform cutting onshore or offshore during adverse weather 

conditions such as rainfall, snow, strong winds or the like, unless proper protective measure are 

taken.  

3. Removal of waling and tie rods  

In case cutting is necessary for removal of waling and tie rods, the Contractor shall follow paragraph 2 

of this article.  

4. Removal of pavement slabs  

In partial demolition and chipping off pavement slabs, the Contractor shall cut elements in advance if 

necessary so as not to adversely affect other portions.  

5. Removal of stones  

The Contractor shall remove underwater stones in a manner to control turbidity so as not to adversely 

affect any third parties. The Contractor shall take special measures to control turbidity, as may be 

stipulated in the Design Documents. 

6. Removal of caissons  

The Contractor shall remove the caissons free from sticking soil, sludge, dirt at the Work Site. Should it 

be difficult to satisfy this requirement, the Contractor shall obtain Approval from the Engineer to waive 

this requirement. 

7. Removal of Concrete blocks  

The Contractor shall remove the concrete blocks free from sticking soil, sludge, dirt at the Work Site. 

Should it be difficult to satisfy this requirement, the Contractor shall obtain Approval from the Engineer 

to waive this requirement. 

8. Removal by extraction of steel sheet piles and H-shaped (wide-flange) steel piles  
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The Contractor shall fill the void caused by extraction with sand, to prevent ground settlement. Should it 

be difficult to satisfy this requirement, the Contractor shall obtain Approval from the Engineer to waive 

this requirement.  

3.24 Miscellaneous Works  

3.24.1 General  

This section specifies the requirement for miscellaneous works including in-situ welding and cutting, 

and other similar tasks.  

3.24.2 On site Steel Welding Work  

1. On-site steel welding, shield welding (underwater), stud welding (underwater)  

1) Welders shall have a certificate having passed the qualification test for arc welding in 

accordance with TCVN 6700-5:2011 (ISO 9606-5:2000) “Approval testing of welders - Fusion 

welding” or appropriate foreign standards (JIS Z 3801 “Standard qualification procedure for 

manual welding technique” and JIS Z 3841 “Standard qualification procedure for semi-automatic 

welding technique”, ASTMA488/A488M). 

2) Welders for underwater welding shall satisfy the requirements in (1) above, and shall have a 

diver license.  

3) When employing a welding engineer, the Contractor shall follow the requirement specified in 

the Design Documents.  

4) The welding method shall be arc welding.  

5) When using shield gas welding underwater, the Contractor shall follow the requirements 

specified in the Design Documents. 

6) Prior to commencing welding, the Contractor shall sufficiently remove dirt, rust, paint and 

water (except for underwater welding) on the welding surface of the member and adjacent parts. 

7) The Contractor shall not weld onshore or offshore during adverse weather conditions such 

as rain, strong winds or at temperatures of 5°C or less, or the like, unless adequate protective 

measures, such as preheating are provided.  

8) The Contractor shall provide welding arc grooves in a shape shown in the Design 

Documents, with smooth groove surfaces.  

9) The Contractor shall maintain the root gap or close contact of members, as specified in the 

Design Documents.  

10) The Contractor shall minimize temporary welding or welding combining jigs, and avoid 

excessive restriction of members. The chipping traces on the welding combining jigs shall be 

smooth finished, and if temporary welding is used as a part of permanent welding, it shall be free 

of defects.  

11) When performing multilayer welding, the Contractor shall completely remove slag prior to 

welding the next layer to achieve perfect penetration of each layer. For fillet welding that ends at 

a corner of a strap, the Contractor shall weld by boxing.  
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12) If defects are produced in the welded part, such as cracks, blow holes, defective 

penetration, defective melting, intrusion of slag, pits, overlaps, undercuts, irregular bead surfaces, 

craters, excessive or insufficient throat thickness and size, the Contractor shall rework the 

welding. 

13) If significant strain is induced by welding, the Contractor shall redo the welding the Engineer 

shall be notified of the status of strain and details of reworking.  

3.24.3 On site Steel Cutting Work  

1. On-site steel cutting  

1) Welders who perform the cutting shall have a certificate having passed the welding 

qualification test for gas welding in accordance TCVN 6700-5:2011 (ISO 9606-5:2000) or 

appropriate foreign standards (JIS Z 3801, JIS Z 3841, ASTMA488/A488M …). 

2) Welder who perform the underwater cutting shall satisfy the requirements in (1) above, and 

shall have a diver license.  

3) Cutting shall be performed manually or automatically using oxyacetylene equipment.  

4) The Contractor shall cut in a manner not to induce strains on the member. 

5) The Contractor shall remove all rust, dirt on the cutting portion prior to commencing welding.  

6) The Contractor shall not perform cutting onshore or offshore in adverse weather conditions 

such as rainfall, strong winds or the like. 

3.24.4 Other Miscellaneous Works  

1. Cleaning  

When removing marine organisms sticking to a surface of a steel structure, rust, the Contractor shall 

obtain Approval from the Engineer.  

2. Drilling holes  

The Contractor shall drill holes in a manner so as not to damage the existing structures. 

4 Works for Breakwater                

4.1 General 

This chapter shall apply to marine ground improvement work, foundation work, main work (caisson 

type), main work (block type), main work (in-situ placement type), main work (riprap work, riprap block), 

armor protection and foot protection work, superstructure work, wave-dissipating work, maintenance 

and repair work and other similar tasks related to Breakwater, sediment control groin. 

4.2 Marine Ground Improvement Work 

Marine ground shall be improved as stipulated in 3.12 “Marine Ground Improvement Work”, Part II. 

4.3 Foundation Work 

Foundations shall be built as stipulated in 3.13 “Foundation Work”, Part II. 
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4.4 Concrete Caisson Work 

Concrete Caisson Work shall be improved as stipulated in 3.14 “Concrete Caisson Work”, Part II. 

4.5 Concrete Block Work 

Concrete Block Work shall be performed as stipulated in 3.15 “Concrete Block Work”, Part II.  

4.6 In-Situ Installation Work 

In-Situ Installation Work shall be performed as stipulated in 3.16 “In-Situ concrete Placement Work”, 

Part II. 

4.7 Slope Protection Work 

Slope Protection Work shall be performed as stipulated in 3.16 “Slope Protection Work”, Part II. 

4.8 Armor Protection and Foot Protection Work 

Armor Protection and Foot Protection Work shall be performed as stipulated in 3.17 “Armor Protection 

and Foot Protection Work”, Part II. 

4.9 Superstructure Work 

Superstructure Work shall be performed as stipulated in 3.19 “Superstructure Work”, Part II.  

4.10 Wave-dissipating Work   

Wave-dissipating Work shall be performed as stipulated in 3.19 “Wave-dissipating Work”, Part II.  

4.11 Maintenance and Repair Work   

Maintenance and Repair Work shall be performed as stipulated in 3.20 “Maintenance and Repair 

Work”, Part II.  

4.12 Demolition Work   

Demolition Work shall be performed as stipulated in 3.23 “Demolition Work”,  Part II.  

4.13 Miscellaneous Work   

Miscellaneous Work shall be performed as stipulated in 3.24 “Miscellaneous Work”, Part II.  

5 Work for Wharf 

5.1 General 

This chapter shall apply to marine ground improvement work, steel pile type work, concrete pile type 

work, superstructure work, auxiliary work, pavement work, maintenance and repair work, demolition 

work, miscellaneous works, and other similar tasks related to the Port and Harbor Works (Piled, jetty 

and mooring pile). 
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5.2 Marine Ground Improvement Work 

Marine ground shall be improved as stipulated in 3.12 “Marine Ground Improvement Work”, Part II. 

5.3 Steel Pile Work 

Steel Pile Work shall be performed as stipulated in 3.9 “Steel Pile Work”, Part II. 

5.4 Concrete Pile Work 

Concrete Pile Work shall be performed as stipulated in 3.10 “Concrete Pile Work”, Part II. 

5.5 Superstructure Work 

Superstructure Work shall be performed as stipulated in 3.19 “Superstructure Work”, Part II.  

5.6 Auxiliary Work   

Auxiliary Work shall be performed as stipulated in 3.21 “Auxiliary Work”,  Part II.  

5.7 Maintenance and Repair Work   

Maintenance and Repair Work shall be performed as stipulated in 3.20 “Maintenance and Repair 

Work”, Part II.  

6 Demolition Work   

Demolition Work shall be performed as stipulated in 3.23 “Demolition Work”, Part II.  

7 Miscellaneous Work   

Miscellaneous Work shall be performed as stipulated in 3.24 “Miscellaneous Work”, Part II.  
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PART III 

 RUGULATIONS FOR ACCEPTANCE  

 

1. Quality control criteria for port and harbor works  

This section specifies the quality control criteria in construction of marine port facilities (Wharf, 

Breakwater) including the following items: 

1.1 Soil 

1.2 Sand and Stone 

1.3 Aggrigate 

1.4 Steel Material 

1.5 Cement and Amixture 

1.6 Precast Concrete Product 

1.7 Corrsion Protecction Material 

1.8 Fender 

1.9 Bitt and Bollard 

1.10 Concrete 
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1.1. Soil 

Material / 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

1. Fill material Material Kind  Observation  

per S.S. 

- Origin experiment: One 
before delivery.  

- Frequency experiments: 
Per per S.S. 

per S.S.  
Quality per S.S. 

2. Backfill 

material  
Material  Kind  Observation   

3. Embankment 

material  

 
Quality  per P.S. 

Submit test 

report   
 

4. Subgrade 

material  

 

 

 

 

 

 

 

 

 

 

 

 

 

Material  Appearance  Observation 

per S.S.. 

- Origin experiment: One 
before delivery.  

- Frequency experiments: 
per S.S. 

Submit test 

report  

 

 

Grading  TCVN 7572-2:2006                     

Water content  TCVN 7572-7:2006              

Plasticity index (material 

passing through the 425m 

sieve) 

TCVN 4197:2012                      

Modified 

CBR  
Satisfy the required value  22TCN 332-06 

Impact 
compaction  

Max dry density, optimum 
water content 

TCVN 8730:2012,  

22TCN 333-06 

Compaction 

Compaction density  

 

- Water content test: 

TCVN 7572-7:2006  

- CBR test or plate load 

test: TCVN 8859:2011, 

TCVN 8857:2011, 

22TCN 346-06. 

- Compaction density : 

TCVN 8730: 2012 

per S.S. 
One point per 800 m

2
 

(TCVN 8859: 2011) 

Prepare and 

submit record 

sheet and 

control table  

 

5. Dredged Material  Kind  Observation per S.S. During work as required    
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Material / 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

material  
Appearance  

Quality per S.S. per S.S. 
Before delivery, once per 

location of origin  
per S.S.  

1.2. Sand and Stone  

1.2.1. Sand  

Material / Product Item Characteristic 
Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

1. Sand mat  

2. Material for ground 

improvement piles  

3. Replacement 

material  

Material  Appearance  Observation  
Free of foreign 
substances 

- Origin experiment: One 
before delivery.  

- Frequency 
experiments: per S.S. Submit test report   

Kind, quality 

and grading  
TCVN 7572:2006   

per S.S.. 
Ratio of grains 

finer than silt  
per P.S. per S.S. 

4. Fill sand  Material  Kind  Observation  per S.S. 

- Origin experiment: One 
before delivery.  

- Frequency 
experiments: per S.S. 

Submit test report  

 Appearance  Observation  
Free of foreign  
substances 

Max grain size  
 

TCVN 7572:2006   

 

per S.S. Unit weight  
Confirm unit 
weight of wet or 
saturated material  

5. Surchage soil 

material  

Material  Appearance  Observation  
Free of foreign 
substances 

- Origin experiment: One 
before delivery.  

- Frequency 
experiments: per S.S. 

Submit test report  

 

Kind, quality 
and grading  

TCVN 7572:2006  per S.S. 

 

Unit weight  
Confirm unit 
weight of wet or 
saturated material  
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1.2.2. Gravel and Crushed Stone  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Crushed 

stone  

Material  Appearance  Observation  
Free of foreign 

substances 

- Origin experiment: 
One before delivery.  

- Frequency 
experiments: per S.S. 

Submit test report  

 

Grading  TCVN 7572-2:2006  

per S.S. Specific gravity  TCVN 7572-4:2006  

Water absorption 

amount  
TCVN 7572-5:2006  

1.2.3. Rubble  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Rubble Material  Appearance  Observation  per 1.3.4, Part II, S.S  

- Origin experiment: 

One before delivery.  

- Frequency 

experiments: per S.S. 

Submit test report   

Kind of stone  Observation  

per S.S.. 
Specific gravity  TCVN 8735: 2012 

Ratio of mass out of 

specification 
Observation 

per S.S. or refer 

appropriate foreign 

standards (JIS A 5006, 

ASTM C 127) 

1.3. Aggregate  

1.3.1. Aggregate for cement concrete  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

1. Aggregate 
for cement 
concrete  

Appearance  

 

Kind, max size of coarse    

aggregates  
Observation  

- TCVN 7570-2006   

- per S.S. 

On delivery as 

required  
  

(Draft)



TCVN XXXX: 2016 

 

 

 

108 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grading  

 

- Table II.1.3, Part II, 

per S.S.  

- TCVN 7572-2006 

 

- Table II.1.1, Part II,  

- per S.S. 

 

 

 

 

 

 

 

 

- Before mix design  

- Frequency 

experiments:  

fine aggregates:  

350 m
3
/one 

coarse aggregates:  

200 m
3
/one 

- per S.S. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Submit test 

report  

  

See Format -

Quality 3-1 

Density and water absorption 

of fine aggregates  - TCVN 7570-2006  

- per S.S. Density and water absorption 

of coarse aggregates  

Clay lumps contained in     

aggregates  
- Table II.1.2, Part II 

- TCVN 7570-2006  

- per S.S. 

 

 Amount of material passing 

test sieve 75 µm in 

aggregate  

Particles less than density of 

1.95 g/cm
3
 in aggregate  

Table II.1.3, Part II, 

per S.S. 

- Table II.1.2, Part II 

- per S.S. 
 

Chloride content  

- Table II.1.3, Part II, 

per S.S. 

- TCVN 7572-2006 

- Table II.1.2, Part II 

- TCVN 7570-2006  

- per S.S. 

 

Soft stone particle content 

(Coarse aggregate for pave-

ment)  

 

 

 

 

- Table II.1.3, Part II, 

S.S 

- TCVN 7572-2006. 

 

 

 

 

See: 

- TCVN 4453- 

2006  

- TCVN 9340-

2012 

 

Organic impurities in fine 

aggregate  

Soundness of aggregates by 

use of sodium sulfate  

Alkali-silica reactivity of       

aggregate (Chemical method) 

Harmlessness 

Select one of 

the two Test 

methods  
Alkali-silica reactivity of        

aggregate (Mortar bar 

method)  
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Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

Abrasion loss (Coarse 

aggregate for pavement) 

as above 

 
 

as above 

 
 

1.3.2. Base course material  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Lower base 

course 

material 

(crushed 

stones, 

crusher-run 

stone, gravel 

and crusher-

run gravel) 

 

 

 

 

 

 

Material  

 

 

Appearance  Observation  per S.S. 

 

- Origin experiment: 

One before delivery.  

- Frequency 

experiments: per S.S. 

Submit test report   

Grading  

TCVN 7572-2006           
- TCVN 7570:2006 

- per S.S. Water content  

Plasticity index 

(material passing 

through the 425µm 

sieve) 425µm 

TCVN 4197:1995   

Asphalt pavement:         

6 or less 

Concrete pavement:          

6 or less  

Modified 

CBR  

Satisfy the required 

value  
22TCN 332-06 

Asphalt pavement:     

20% or more  

Concrete pavement: 20% 

or more  

Impact 

compaction 

Max dry density, 

optimum water 

content 

22TCN 333-06,                                           per S.S. 

Compaction 
Compaction 

density 

- TCVN 8859:2011,  

- TCVN 8857:2011   

- 22TCN 346-06,  

- TCVN 8730:2012  

per S.S. 

One point per 800 m
2
: 

for work area not more 

than 800 m2, one point 

or more points per 

project 

Prepare and submit 

record sheet and 

control table 
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Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

2. Upper base 

course material 

(mechanically 

stabilized) 

 

 

 

 

 

 

 

 

 

 

 

 

Material  

 

 

 

 

Appearance  Observation per S.S. 

- Origin experiment: 

One before delivery.  

- Frequency 

experiments: per S.S. 

 

 

 

 

 

 

Submit test report  

 

 

 

 

 

 

Submit test report  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grading  TCVN 7572-2:2006  Table II.1.4, Part II,  

Water content  TCVN 7572-7:2006              per S.S. 

Plasticity index 

(material passing 

through the 

425µm sieve) 

TCVN 4197:1995                 

Asphalt pavement:         

4 or less 

Concrete pavement:       

4 or les 

Modified 

CBR  

Satisfy the required 

value  

- TCVN 8859:2011 

- TCVN 8857:2011 

-  22TCN 332-06 

Asphalt pavement:  

80% or more  

Concrete pavement: 80% 

or more  

Impact 

compaction 

Max dry density, 

optimum water 

content 

- TCVN 8859:2011 

- TCVN 8857:2011   

- 22TCN 333-06,                                           

per S.S. 

Compaction 
Compaction 

density 

- TCVN 8859:2011 

-  TCVN 8857:2011   

-  22TCN 346-06 

-  TCVN 8730: 2012  

per S.S.. 

One point per 800 m
2
: 

for work area not more 

than 800 m2, one point 

or more points per 

project 

Prepare and submit 

record sheet and 

control table 
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1.4. Steel Material  

1.4.1. Steel sheet pile and steel pile  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

1. Steel sheet 

pile 

 

 

 

Chemical composition, 

mechanical properties 

- Conform to the Shape 

Size specified in 

TCVN. 

- Per S.S. 

Confirm by test 

report of appropriate 

laboratory  
- TCVN 9685-2013 

- TCVN 9686-2013                       

On delivery, per lot 

Submit test 

report  
 Shape Size  On delivery 

Appearance 
Free of harmful 

damage or deformation 
Observation  On delivery, 100 % 

2. Steel pipe 

sheet pile 

 

 

Chemical composition, 

mechanical properties 

of main member 

- Conform to the Shape 

Size specified in 

TCVN. 

- Per S.S. 

Confirm by test 

report of appropriate 

laboratory  
TCVN 9246-2012                     

  

On delivery, per lot 

Submit test 

report  

Including 

measurement on 

shipment from 

factory 

Shape Size  On delivery 

Appearance 
Free of harmful 

damage or deformation 
Observation  On delivery, 100 % 

3. Steel pipe 

pile 

Chemical composition, 

mechanical properties 

of main member 

- Conform to the Shape 

Size specified in 

TCVN. 

- Per S.S. 

Confirm by test 

report of appropriate 

laboratory  TCVN 9245-2012  

On delivery, per lot 

Submit test 

report 

Including 

measurement on 

shipment from 

factory 

Shape Size  On delivery, 100% 

Appearance 
Free of harmful 

damage or deformation 
Observation  On delivery 

4. H-shaped 

(wide- 

flange) steel 

pile 

Chemical composition, 

mechanical properties 

- Conform to the Shape 

Size specified in 

TCVN. 

- Per S.S. 

Confirm by test 

report of appropriate 

laboratory  

 JIS A 5526 

  

 

On delivery, per lot 

Submit test 

report  

 

 Shape Size  On delivery, 100% 

Appearance 
Free of harmful 

damage or deformation 
Observation  On delivery 
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1.4.2. Steel plates and shaped steel  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

1. Steel plates 

and shaped 

steel 

Chemical composition, 

mechanical properties 

- Conform to the 

Shape Size specified 

in TCVN. 

- Per S.S. 

Confirm by test 

report of appropriate 

laboratory  

-  See 1.5.3, Part II  

-  Or appropriate foreign 

standards (JIS G 3101, 

ASTM A 656/A 656M) 

On delivery, per lot 

Submit test 

report  
 

Shape Size  On delivery 

Appearance 

Free of harmful 

damage or 

deformation 

Observation  

-  See 1.5.3, Part II  

-  Or appropriate foreign 

standards (JIS G3192, 

JIS G3193, JIS G3194, 

ASTM A 36/A 36M) 

On delivery, 100% 

or per bundle 

1.4.3. Steel bar  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 

Sampling 

Frequency 

Reporting 

Format 
Remarks 

1. Ordinary 

steel bar 
Chemical composition, 

mechanical properties 

- Conform to the Shape 

Size specified in 

TCVN. 

- per S.S. 

Confirm by test 

report of appropriate 

laboratory to TCVN 

1651-1: 2008  

- TCVN 1651-1: 2008 

-  Or appropriate foreign 

standards (JIS G3112, 

JIS G3191, JIS G3117, 

ASTM A 615/A 615M, 

ASTM A 36/A 36M)               

- Origin 

experiment: One 

before delivery 

- Frequency 

experiments:  

50 tone/one 

Submit test 

report 
 Shape Size 

Appearance 
Free of harmful 

damage or deformation 
Observation 

2. Deformed 

steel bar 

Chemical composition, 

mechanical properties 
- Conform to the Shape 

Size specified in 

TCVN. 

- per S.S. 

Confirm by test 

report of appropriate 

laboratory to TCVN 

1651-2: 2008                     

 

- TCVN 1651-3: 2008 

- Or appropriate foreign 

standards (JIS G 

3112, JIS G 3117, 

ASTM A 615/A 615M)          

- Origin 

experiment: One 

before delivery 

- Frequency 

experiments:  

50 tone/one  

Submit test 

report  
 Shape Size 

Appearance 
Free of harmful 

damage or deformation 
Observation 
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1.5. Cement and admixtures   

1.5.1. Cement  

Material / Product Item Characteristic Method of Acceptance 
Specification 
Requirement 

Sampling 
Frequency 

Reporting 
Format 

Remarks 

1. Cement is 

manufactured by 

the factory are 

certified TCVN  

Appearance Kind of cement Observation 
- TCVN 9205-2012 

- TCVN 2682-2009 

- TCVN 4136-2006 

- TCVN 6067-2004 

- TCVN 6260-1997 

- Origin 

experiment: One 

before delivery 

- Frequency 

experiments:  

- 50 tone/one 

Submit test 

report 
 

Chemical 

composition 
Conform to TCVN 

Confirm by test report of 

accredited laboratory 

1.5.2. Admixtures  

Material / Product Item Characteristic Method of Acceptance 
Specification 
Requirement 

Sampling 
Frequency 

Reporting 
Format 

Remarks 

1. Admixtures 

Chemical 

composition 
Conform to TCVN 

Confirm by test report of 

accredited laboratory  

- TCVN 8826-2011,  

- TCVN 8827-2011,  

- TCVN 10302-2014. 

- per S.S., 

One per month or 

on delivery 

Submit test 

report 
 

1.5.3.  Water for concrete 

Material / Product Item Characteristic Method of Acceptance 
Specification 
Requirement 

Sampling 
Frequency 

Reporting 
Format 

Remarks 

1. Water 

Chemical 

composition 

Effect on concrete 
strength 

TCVN 4506-2012 

TCVN 4506-2012 Before mix design  
Submit test 

report  
 

Harmful substance 

content 

Confirm by the test 

report by accredited 

laboratory 
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1.6. Precast concrete product   

1.6.1. General  

Material / Product Item Characteristic 
Method of 

Acceptance 
Specification 
Requirement 

Sampling 
Frequency 

Reporting 
Format 

Remarks 

1. Concrete pile 

2. Concrete sheet 

pile 

3. Boundary blocks 

Appearance Free of harmful damages Observation  - TCVN 9347:2012,  

- TCVN 9114:2012,  

- TCVN 9115:2012    

- TCVN 7888: 2014 

On delivery, 100% 
Submit test 

report  

Confirm 

flexural 

strength by 

test report  
Shape Size  

- Conform to the Shape 

Size specified in TCVN. 

- per S.S. 

Confirm by the test 

report by accredited 

laboratory 

1.7. Corrosion protection material  

1.7.1. Aluminum alloy anode  

Material / 
Product 

Item Characteristic 
Method of 

Acceptance 
Specification Requirement Sampling 

Frequency 
Reporting 

Format 
Remarks 

1. Anode of 

Cathodic 

protection 

 

 

 

 

 

 

 

 

 

 

Kind, chemical 

composition of 

anode 

Conform to the 

approved quality 

Confirm by test 
report (inspection 
certificate) of 
manufacture factory 

Drawing approved by the Engineer Before delivery 

Submit test 
report 
(inspection 
certificate) 

 

Shape Size  

Conform to the 
Shape Size given 
in approved 
drawings 

Confirm by 
measurement report 
by accredited 
laboratory 

Drawing approved by the Supervisor 

The tolerance of Shape Size of each 

anode shall be within ±5% 

Before delivery, 

100% 

Submit 
measurement 
table of 
factory 

 

Mass 
Conform to the 

approved quality 

Confirm by 

measurement report 

by accredited 

laboratory 

The tolerance of mass of each 

anode shall be within ±2%, and the 

total mass of installed anodes shall 

be not less than the sum of standard 

mass of each anode. However, for 

anodes whose standard mass per 

piece is less than 30 kg, the 

tolerance shall be within ±4%. 

Before delivery, 

100%  

On delivery as 

required 

Submit 

measurement 

table of 

factory 
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Current efficiency 
of anode plate 
(anode potential, 
generated current) 

Conform to the 

values given in 

S.S. 

Confirm by 

measurement report 

by accredited 

laboratory 

90% or more Before delivery 
Submit test 

report  
 

1.7.2. Protective coating  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Painting 

material 
Material  

Kind Observation 

per S.S. 

During work as required   

Quality per S.S. On delivery, per lot Submit test report   

1.7.3. Anti corrosive coating material  

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Mortar lining Material  Kind Observation  

per S.S. On delivery, per lot Submit test report   

Quality  per S.S. 

2. Protection 

cover 
Material  Kind Observation  

per S.S. On delivery, per lot Submit test report   

Quality  per S.S. 

1.8.  Fender  

1.8.1. Rubber fender  

Material / 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling 

Frequency 
Reporting Format Remarks 

1. Rubber 

fender 

Material  The properties verified by 

physical tests of rubber 

- Confirm by test report 

(inspection certificate) 

-  Table II.1.6, in 4 of 

1.11.1, Part II; per S.S. 

- Before 

manufacture 

- Submit test report 

-  Submit the 
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(tensile strength test, 

hardness test, aging test) 

shall conform to table 

II.1.6, Part II and the 

rubber shall generate no 

crack or defect in the 

durability test given in 4 

of 1.11.1, Part II. 

of manufacture factory  

- Confirm by the 

durability certificate 

issued by the 

organization providing 

durability certification 

services for the rubber 

fender 

-  TCVN 4509: 2006,  

-  TCVN 1592: 2007 

-  TCVN 1595: 2006, 

-  TCVN 2229:2007 

-  Or appropriate foreign 

standards (JIS K 6259. 

ASTM D1654) 

- One sample set 

taken from 

milled rubber 

used for the lot 

durability certificate 

issued by the 

organization 

providing durability 

certification 

services for the 

rubber fender 

Performance  
 Reaction and absorbed 

energy 

- per S.S. 

- Confirm by the test 

report by accredited 

laboratory 

per S.S. 

Before delivery  

One per 10  

piece 

Submit test report   

Appearance  Free of harmful damages Observation  Free of abnormalities 
On delivery as 

required 
  

Shape Size  

Length, width, height, 

bolt hole diameter and 

center-to-center Bolt hole 

distance 

Confirm by measure-

ment report by 

accredited laboratory 

per P.S. and detail 

drawings, etc. 

approved by the 

Owner and Engineer 

Before delivery, 

100% 

Submit  

measurement table  

See Format -

Quality 12-1 

2. Metal 

fittings 

Appearance  Free of harmful damages 

Observation  

 

Free of abnormalities 
On delivery as 

required 

 

  

Shape Size  
Conform to Shape Size 

specified in P.S. 

per S.S.and detail 

drawings approved by 

the Owner and Engineer 

1.9. Bitt and bollard  

1.9.1.  Bitt and bollard  

Material / 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling 

Frequency 

Reporting 

Format 
Remarks 

1. Bitt and 

bollard 

 

 

Chemical composition 

and mechanical 

properties of main 

components and 

accessories 

per S.S. 

-  Confirm by test report 

(inspection certificate) of 

manufacture factory. 

 

Table II.1.7, Part  II, 

per S.S. 
For every melting 

Submit test 

report  
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 -  Confirm by the test report 

by accredited laboratory 

Appearance  

Free of harmful 

damage or 

deformation 

Observation  Free of abnormalities 
On delivery, 

100% 
  

Shape Size  
Conform to Shape 

Size specified in P.S. 

Confirm by measurement 

report by accredited 

laboratory 

Table II.1.7, Part II, 

per S.S. 

Before delivery, 

100% 

Submit 

measurement 

report  

 

1.10. Concrete  

1.10.1. Ready mixed concrete  

Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

1. Ready 

mixed 

concrete 

Mix design 

Confirm that 

the specified 

quality can be 

achieved 

Confirm the mix design 
plan of ready-mixed 
concrete 

 

 

-  TCVN 9340:2012 

-  per S.S. 

 

Before manufacture 

and when material is 

changed 

 

Submit mix 

design plan 
 

Study reference materials 

for mix design 

Submit 

reference 

data for mix 

design 

Calculation 
method of W/C, 
conditions and 
method of 
correction of mix 
design 

Trial mix 

Manufacture concrete in a 

laboratory (TCVN 

9340:2012) or factory to 

confirm slump, air content, 

strength, chloride content 

and other quality items    

 

When instructed by 

the Engineer, for 

products other than 

those produced in a 

TCVN certified factory 

Submit test 

report  

See Format -

Quality 16.1 

Slump Slump test 

TCVN 3016: 1993   

Sample at the unloading 

position, and conduct test    

- Table II.2.2, Part II,             

per S.S. 

When preparing 

specimen 

Prepare and 

submit 

control table 

See Format -

Quality 16.2 
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Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

Consolidation 

factor 

Consolidation 

factor test 

(applicable to 

pavement 

concrete) 

Or refer appropriate 

foreign standards (JSCE 

(Japan Society of Civil 

Engineers) Guideline 

"Test method for 

consistency using 

vibrating table") 

per S.S. 
When preparing 

specimen 

Prepare and 

submit 

control table 

 

Air content 

 
Air content test 

TCVN 3111: 1993  

Sample at the unloading 

position, and conduct test      

Allowable tolerance: ±1.5% 

of the specified value 

When preparing 

specimen 

Prepare and 

submit 

control table 

See Format -

Quality 16.2 

 

Strength  Preparation of 

specimens 
TCVN 3105: 1993   TCVN 4453:1995   

Compression 

test 
TCVN 3118: 1993      

-  Each test result shall be, 

not less than 85% or more 

of the nominal strength 

(designated strength). 

-  The average of three test 

results shall be not less 

than the nominal strength 

(designated strength) 

Every preparing 

operation of specimen 

Each test result shall 

be expressed in the 

average of three test 

specimens made of 

the same sample 

Prepare and 

submit 

control table 

See Format -

Quality 16.2 

May be omitted for 

small volume 

Bending test TCVN 3119: 1993   

-  Each test result shall be 

85% or more of the 

nominal strength 

(designated strength). 

-  The average of three test 

results shall be not less 

than the nominal strength 

(designated strength) 

- Every preparing 

operation of 

specimen 

- Each test result shall 

be expressed in the 

average of three test 

specimens made of 

the same sample 

Prepare and 

submit 

control table 

See Format -

Quality 16.2 

May be omitted for 

small volume 

Concrete 

temperature 

Measure 

temperature 

Measure at the place 

where specimens are 

prepared 

per S.S. 

> 5°C, < 35°C 

Every preparing 

operation of specimen 

Prepare and 

submit 

control table 

See Format -

Quality 16.2 

(Draft)
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Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

Measure in the placing 

place 
  

Compare with 

"requirements" in 

the mix design 

plan 

 
Unit water 

content 
     

See 2.6 Quality 

control of 

concrete,  Part II 

Chloride 

content 

Chloride 

content test 

Refer appropriate foreign 

standards (JIS A1115, JIS 

A1144, ASTM C 1152/C 

1152M) 

TCVN 9340-2012  

Before the first 

placement of concrete 

and when material is 

changed 

Submit test 

report 

No limit is 

imposed on the 

total chloride ion 

content for 

structures of plain 

concrete without 

additional bars. 

1.10.2. Floating concrete mixing plant  

Material / 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

1. Floating 

concrete 

mixing plant 

      Conform to 1.10.1 

"Ready mixed 

concrete" 

1.10.3. Site mixed concrete  

Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

1. Site mix concrete 

1) Mix 

specifi 

cation 

Specified 

mix 
Trial mixing 

Manufacture concrete in 

a laboratory (TCVN 

9340:2012) or plant to 

confirm slump, air 

 Once before placement 
Submit test 

report  

See Format -

Quality 16.1 

Standard 028 is 

the required 

(Draft)
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Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

content, strength, 

chloride content and 

other quality items.   

strength 

Job mix 

Surface water 

content of fine 

aggregate 

TCVN 7572-7: 2006  Once or more per day 
Submit test 

report  
 

Grading of 

aggregate 

TCVN 7572-2:2006   

 

Table II.1.1, Part II,     

per S.S. 
Once per day 

Submit test 

report  

Conform to 1.2.1 

"Sand” Part II. 

Measurement 

of materials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Precision batch 

mixer of measur-

ing instrument 

Calibration  Once per 6 months 

Submit the 

calibration 

certificate or 

test report  

 

Continuous 

mixer 
Calibration  

Once before 

commencement of the 

work 

Submit 

calibration 

results for 

each material 

 

Measurement 

error: batch 

mixer 

Observe and confirm the 

0 point, setting pointer, 

indicating pointer 

Table II.2.1, Part II,           

per S.S. 

 

At the commencement 

of AM and PM works 
  

Read the indicated value 

or automatic record of 

measurement of 

continuous 8 batches 

Once per month 
Submit test 

report  
 

Continuous 

mixer 

Observe and confirm the 

count and indicating 

pointer 

At the commencement 

of AM and PM works 
  

Mixing 

performance: 

batch mixer 

TCVN 5843-1994  Once per 6 months 
Submit test 

report  

See Standard 

Specifications for 

Concrete 

Structures 

(Draft)
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Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mixing 

Continuous 

mixer 

JSCE Guideline "Test 

method for mixing 

performance of 

continuous mixer" 

 

Once before 

commencement of the 

work 

Submit test 

report  

See Standard 

Specifications for 

Concrete 

Structures 

Mixing time: 

batch mixer 
Measure the duration 

Not less than the 

specified duration, but 3 

times or less the 

specified duration 

At the commencement 

of AM and PM works 
  

Appearance, 

uniformity,        

workability 

Observation   All batches   

Slump or 

consolidation 

factor 

Slump test 

TCVN 3016: 1993. 

Sample and test at the 

placing site    

Table II.2.1, Part II,             

per S.S. 

When preparing 

specimen 

Prepare and 

submit control 

table 

See Format -

Quality 16.2 

Consolidation 
factor test 
(applicable to 
pavement 
concrete) 

JSCE Guideline "Test 

method for consistency 

using vibrating table" 

 
When preparing 

specimen 

Prepare and 

submit the 

control table 

 

Air content Air content test 

TCVN 3111: 1993 

Sample and test at the 

placing site. 

Allowable tolerance: 

±1.5% of the specified 

value 

When preparing 

specimen 

Prepare and 

submit control 

table 

See Format -

Quality 16.2 

Strength 

 

Preparation of 

specimens 

TCVN 3105 : 1993 
Prepare at the placing 
site   

 TCVN 4453:1995   

Compression 

test 
TCVN 3118 : 1993  

Each test result shall be, 
not less than 85% of the 
nominal strength 
(specified strength). 

The average of three test 
results shall be not less 
than the nominal strength 
(specified strength) 

Every preparing 

operation of specimen 

Each test result shall 

be expressed in the 

average of three test 

specimens made of the 

same sample 

Prepare and 

submit control 

table and man-

agement 

diagram 

See Format -

Quality 16.2 and 

16.3. 

May be omitted for 

small volume 

(Draft)
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Material/ 

Product 
Item Characteristic Method of Acceptance 

Specification 

Requirement 
Sampling Frequency 

Reporting 

Format 
Remarks 

 

 

 

 
Bending test TCVN 3119: 1993  

Each test result shall be, 
not less than 85% of the 
nominal strength 
(specified strength). 

The average of three test 
results shall be not less 
than the nominal strength 
(specified strength) 

Every preparing 

operation of specimen 

Each test result shall 

be expressed in the 

average of three test 

specimens made of the 

same sample 

Prepare and 

submit control 

table and man-

agement 

diagram 

See Format - 

Quality 16.2 and 

16.3. 

May be omitted for 

small volume 

Concrete 

temperature 

Measure 

temperature 

Measure at the place 

where specimens are 

prepared Measure in the 

placing place 

per S.S. 
Every preparing 

operation of specimen 

Prepare and 

submit control 

table 

See Format - 

Quality 16.2. 

 

Chloride 

content 

Chloride content 

test 

Refer appropriate foreign 

standards (JIS A1115, 

JIS A1144, ASTM 

C172/C172M, ASTM C 

1152/C 1152M) 

per S.S. 

Before the first 

placement of concrete 

and when material is 

changed 

Submit test 

report  

No limit is imposed 

on the total 

chloride ion 

content for 

structures of plain 

concrete without 

additional bars. 

2) Quality 

specifica

tion 

      

Conform to 1.10.1 

"Ready- mixed 

concrete”, Part III. 

1.10.4. Hot weather concrete 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Hot weather 

concrete 

Temperature 

of water and 

aggregate 

Measure 

temperature 

Measure temperature  as required  To other items, the 

requirements for 

ready mixed 

concrete/job mix 

concrete shall apply 

(Draft)
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Concrete 

temperature 

Measure 

temperature 

Measure at the place 
where specimens are 
prepared  

Measure in the 
placing place 

per S.S. 

35 °C or less for hot 

weather concrete 

Every preparing 

operation of specimen 

Prepare and submit 

control table 

See Format - Quality 

16.2. 

 

1.10.5. Underwater concrete 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Underwater 

concreting 

      Conform to 1.10.1 

"Ready- mixed 

concrete” 

1.10.6. Bagged concrete 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Bagged 

concreting 

      Conform to 1.10.1 

"Ready- mixed 

concrete” 

1.10.7. Anti-washout underwater concrete 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Anti-

washout 

underwater 

concreting 

      Conform to 1.10.1 

"Ready- mixed 

concrete” 
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1.10.8. Prepacked concrete 

Material / 

Product 
Item Characteristic 

Method of 

Acceptance 

Specification 

Requirement 
Sampling Frequency Reporting Format Remarks 

1. Prepacked 

concreting 

      Conform to 1.10.1 

"Ready- mixed 

concrete” 

 

(Draft)
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2. Shap Size Control Criteria For Port and Harbor Works 

This section specifies the acceptance criteria for shape, size in the construction of the marine port 

facilities (Wharf, Breakwater), including the following items: 

2.1 Common works 

2.2 Marine ground improvement work 

2.3 Foundation Work  

2.4 Caison type Work 

2.5 Block type Work 

2.6 In-situ concrete placement type Work 

2.7 Rubble stone and rubble type Work 

2.8 Steel pile Work  

2.9 Concrete pile Work  

2.10 Armor protevtion and foot protection Work 

2.11 Superstructure Work  

2.12 Auxiliary Work  

2.13 Wave- dissipating Work  

2.14 Bacfil Work/ Soil filling Work  

2.15 Earh Work 

2.16 Maintenance/ Repair Work  

2.17 Demolition Work  

2.18 Miscellaneous Works 

2.19 Dreging Work 

(Draft)



TCVN XXXX: 2016 

 

 

 

126 

2.1. Common works 

2.1.1. Consolidation and drainage  

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

1. Sand 

drain 
Position 

Measurement with 

automatic positioning 

device or, transit, and 

electro-optical distance 

meter 

At each relocation 

of a barge and per 

instruction of the 

Supervisors 

  1 cm 

Submit control 

chart with 

measurement 

results 

±10 cm 

Not required, if the 

automatic device is used 

and its actuation is 

confirmed  

Crown height 

Tip elevation 

Confirmation of driving 

records 
100%   10 cm 

Prepare and 

submit driving 

record and the 

control table 

Crown height  

+ Not specified  

-0 

Tip elevation  

+ 0 

- Not specified 

+: shallower than design 

elevation (underwater) or 

higher than design elevation 

(on land)  

-: deeper than design 

elevation (underwater) or 

lower than design elevation 

(on land) 

Volume of 

sand  feeded 

Confirmation of driving 

records 
100%   0.1 m

3
 

Submit driving 

record with sand 

volume 

  

2. Sand mat 

leveling Length 

Measurement with steel 

tape, measuring rope, 

electro-optical distance 

meter. 

After completion of 

work 
10 cm 

Submit control 

chart with length 

+ Not specified  

- 0 

Refer to Format - Shape 

Size 1-1-2 

Crown height 

Crown width 

Slope 

gradient 

On land; Measurement with 

steel tape, level, electro-

optical distance meter. 

Measuring line 

interval: 20m or less 

 Measuring point 

interval: 10m or less 

Crown 

height: 1cm 

Crown 

width: 10cm 

Submit control 

chart with crown 

height and width, 

height of slope top 

and slope toe, and 

slope gradient 

- Crown height: 

±30cm  

- Crown width and 

slope gradient 

per S.S. 

 
Underwater: Measurement 

with steel tape, measuring 

rope sounding lead, echo 

sounder. 

Measuring line 

interval: 20m or less  

Measuring point 

interval: 20m or less 

10cm 

(Draft)
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Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

3. Surcharge 

soil 

material 

Length 
Measurement with steel 

tape, measuring rope. 

After completion of 

work 
 10 cm 

Submit control 

chart with length 
+ Not specified -0  

Crown height 

Crown width 

Slope 

gradient 

On land; Measurement with 

steel tape, level, electro-

optical distance meter. 

Measuring line 

interval: 20m or less 

Measuring point 

interval: 10m or less 

Crown 

width: 10cm 

Crown 

height: 1cm 

Submit control 

chart with crown 

height and width, 

height of slope top 

and toe, and slope 

gradient 

Crown height:          

± 50 cm  

Crown width and 

slope gradient  

per S.S. 

 
Underwater; Measurement 

with steel tape, measuring 

rope, sounding lead or 

echo sounder 

Measuring line 

interval: 20m or less 

Measuring point 

interval: 20m or less 

10 cm 

4. Paper 

drain 

 

 

 

 

 

 

 

 

Position 

Measurement with 

automatic positioning 

device or, transit or electro-

optical distance meter 

At each relocation 

and per instruction 

of the Supervisors 

1 cm 

Submit control 

chart with 

measurement 

result 

±10 cm 

Not required, if an automatic 

positioning device is 

confirmed about its 

operation status 

Crown height, 

tip elevation 

Confirmation of driving 

records 
100% 10 cm 

Prepare and 

submit driving 

record and control 

table 

Crown height  

+ Not specified  

-0 

Tip elevation 

 + 0 

- Not specified 

+: shallower than design 

elevation (underwater) or 

higher than design elevation 

(on land) 

-: deeper than design depth 

(underwater) or lower than 

design elevation (on land) 

Placing length 

of drain 

materials 

Confirmation of driving 

records 
100% 10 cm 

Submit driving 

record with length 
  

5. Gravel 

mat Length 

Measurement with steel 

tape, measuring rope, 

electro-optical distance 

meter. 

After completion of 

work 
10 cm 

Submit control 

chart with length 

+ Not specified  

-0 

Refer to Format - Shape 

size 1-1-2 

Crown height, 

crown width, 

gradient of 

On land; Measurement with 

steel tape, level, electro-

optical distance meter. 

Measuring line 

interval: 20m or less 

 Measuring point 

Crown 

height:  1cm 

Crown 

Submit crown 

height, slope top, 

slope toe, crown 

Crown height: ± 

30 cm  

For crown width, 

 

(Draft)
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Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

slope interval: 10m or less width: 10cm width and gradient 

of slope in the 

control chart and 

submit 

gradient of slope, 

per S.S. 

Underwater; Measurement 

with steel tape, measuring 

rope, sounding lead, echo 

sounder. 

Measuring line 

interval: 20m or less   

Measuring point 

interval: 20m or less 

10 cm 

6. Gravel 

drain 

 

 

 

 

 

 

 

 

 

Position 

Measurement with 

automatic positioning 

device, transit, electro- 

optical distance meter 

At each relocation 

and per instruction 

of the Supervisors 

1 cm 

Submit control 

chart with 

measurement 

result 

± 10 cm 

Not required, if the auto-

matic device is used and its 

actuation is confirmed 

Crown height, 

tip elevation 

Confirmation of driving 

records 
100% 10 cm 

Prepare and 

submit driving 

record with control 

table 

Crown height  

+ Not specified  

-0 

Tip elevation  

+ 0 

- Not specified 

+: shallower than design 

elevation (underwater) or 

higher than design elevation 

(on land) 

-: deeper than design depth 

(underwater) or lower than 

design elevation (on land) 

Volume of 

crushed stone 

cast 

Confirmation of driving 

records 
100% 0.1 m3 

Submit driving 

record with the 

volume of crushed 

stone and cast 

  

 

2.1.2. Compaction work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

1.  Rod 

compaction Position 

Measurement with automatic 
positioning device or, transit 
or, electro-optical distance 
meter 

At each relocation 

and per instruction of 

the Engineer 

10 cm 

Submit control chart 

with measurement 

result 

±10 cm 

Not required, if the automatic 

device is used and its 

actuation is confirmed 

(Draft)
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Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

 Volume of 
fill material 
casted 

  1.0 m3 
Submit 
measurement 
record 

  

Crown 

height 

Confirmation of driving 

records 
100% 10 cm 

Submit driving 

record 

Crown height  

+ Not specified 

 -0 

 

Tip 

elevation 

Confirmation of driving 

records 
100% 10 cm 

Submit driving 

record 

Tip elevation  

+ 0 

- Not specified 

+: shallower than design 
elevation (underwater) or 
higher than design elevation 
(on land)  

-: deeper than design depth 
(underwater) or lower than 
design elevation (on land) 

2. Sand com-

paction pile 

 
Position 

Measurement with automatic 

positioning device or, transit, 

or electro-optical distance 

meter 

At each relocation 

and per instruction of 

the Supervisors 

1 cm 

Submit control chart 

with measurement 

result 

±10 cm 

Refer to Format - Shape Size 
1-2-2 

Not required, if the automatic 
device is used and its 
actuation is confirmed 

Crown 

height, Tip 

elevation 

Confirmation of driving 

records 
Sand pile, 100 % 10 cm 

Prepare and submit 

driving record and 

control table 

Crown height  

+ Not specified 

-0 

Tip elevation  

+ 0 

- Not specified 

+: shallower than design 
elevation (underwater) or 
higher than design elevation 
(on land)  

-: deeper than design depth 
(underwater) or lower than 
design elevation (on land) 

Volume of 

sand casted 

Confirmation of driving 

records 
Sand pile, 100 % 0.1 m3 

Submit driving 
record with sand 
volume 

  

Amount of 

heaved 

material 

Measurement with level, 

echo sounder, sounding lead. 

After completion 

Measurement line 

interval and point     

per S.S. 

10 cm 
Prepare and submit 

the soil heave plans 
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Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

3. Removal of 

heaved soil Removal 

amount 

Measurement with level, 

echo sounder, sounding lead. 

After completion 

Measurement line 

interval and point  

per S.S. 

10 cm 

Prepare and submit 

the removal amount 

plan 

  

4. Sand mat 

levelling       

Conform to 1-1-2. "Sand mat 

leveling” of Shape Size 

control criteria 

2.1.3. Scouring prevention work 

Type Item Method Timing/frequency Units 
Reporting 

Format 
Allowable tolerance Remarks 

1. Scouring 

prevention Installation 

position 

Measurement with steel 

tape, measuring rope 

Starting and ending 

points, and every 

corner point as well as 

one point or more in 

every 20 m 

10 cm 

Prepare and 

submit measure-

ment table and 

installation plan 

per S.S. 

Refer to Format - Shape 

Size 1-4-1 

Asphalt mat, fiber mat, 

rubber mat and synthetic 

resins mat 

Overlapping 

width 

Measurement with steel 

tape 
2 points for each mat 1 cm 

Prepare and 

submit measure-

ment table and 

installation plan 

50 cm or more 

(asphalt mat, fiber 

mat, rubber  mat) 

30 cm or more 

(synthetic resins mat) 

Length 
Measurement with steel 

tape, measuring rope 

Measurement at mat 

center for each 

segment, and total 

length 

10 cm 

Prepare and 

submit measure-

ment table and 

installation plan 

 + Not specified  

 - 10 cm 
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2.1.4. Filling work 

Type Item Method Timing/frequency Units 
Reporting 

Format 
Allowable tolerance Remarks 

1. Sand and 

stone filling 
Crown 

height 

Measurement of length 

from caisson crown with 

level, steel tape 

1 point (center) per 

chamber 
1 cm 

Prepare and 

submit control 

table 

On land: ± 5 cm  

Underwater: + 10 cm 

Refer to Format - Shape 

Size 1-5-1 

 

2. Concrete 

filling 

3. Prepacked 

concrete 

filling 

Crown 

height 

Measurement from caisson 

crown with level, steel tape 

1 point (center) per 

chamber 
1 cm 

Prepare and 

submit control 

table 

On land: ± 3 cm 

Underwater: ± 5 cm 
 

2.1.5. Capping concrete work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Capping 

concrete 
Crown height 

Measurement with 

level, steel tape 

1 point (center) per 

chamber 
1 cm 

Prepare and submit  

control table 

On land: ± 3 cm 

Underwater: ± 5 cm 

  Refer to Format -  

   Shape Size  1-6-1 

2.1.6. Capping block work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Manufacture of 

capping block 
Width, height, 

length, wall 

thickness 

Measurement with 

steel tape 

100 % after removal 

of formwork 
1 cm 

Prepare and submit 

control table 

Width: + 2 cm, -1cm  

Height: + 2 cm, -1 cm  

Length: + 2 cm, -1 cm  

Wall thickness: ± 1 cm 

 

Diagonal 
 Measurement with 

steel tape 

100 % after removal 

of formwork 
1 cm 

Pre pare and submit 

control  table 
  

2. Installation of 

capping block 

Installation of 

capping block 

(Crown height) 

Measurement with 

level, steel tape 
1 point per chamber 1 cm 

Prepare and submit 

control table 
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2.1.7. Steel pile work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Steel pile 

 

 

Driving record 3.11, Part II,  One per 20 piles  Submit driving record   
Refer to Format - 

Shape size 1-10-2 

Location of pile 

head center 

Measurement with transit, 

electro- optical distance 

meter, steel tape. 

100 % on completion 

of driving 
1 cm 

Prepare and submit 

control  table 

Pile at the outer edge: 
10 cm or less 

Pile in between: 15cm 
or less 

 

Crown height 

of pile 
Measurement with level. 

100 % on completion 

of driving 
1 cm 

Prepare and submit 

control  table 
± 5 cm  

Inclination of 

pile 

 Measurement with transit 

or, electro-optical distance 

meter or, plumb bob, 

inclinometer 

100 % on completion 

of driving 
1° 

Prepare and submit 

control  table 

Vertical pile: 2° or less 

Batter pile: 3° or less 
 

2.1.8. Concrete pile wok 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Concrete 

pile 

 

 

Driving record 

Record as per TCVN 

9394-2012, TCVN 

10667-2014 

100 % for bearing piles, if 

not for bearing piles, one 

per 20 piles 

 

 

Prepare and submit  

"Driving Work 

Record" 

 

 

Position of pile 

head center 

Measurement with 

transit, electro- 

optical distance 

meter, steel tape. 

100 % on completion of 

driving 
1cm 

Prepare and submit 

control table 

Pile at the outer edge:  
10 cm or less 

Pile in between: 15cm 

or less 

 

 

 

 

 

 

 

Crown height 

of pile. 

Measurement with 

level. 

100 % on completion of 

driving 
1 cm 

Prepare and submit 

control table 
 ±5cm 

Inclination of 

pile 

Measurement with 

transit, electro-optical 

distance meter, 

plumb bob, 

inclinometer. 

100 % on completion of 

driving 
1° 

Prepare and submit 

control table 

Vertical pile : 2° or less  

Batter pile : 3° or less 
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2.1.9. Corrosion protection work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Cathodic 

protection Position        

Installed 

Visual check (to be 

confirmed with 

approved drawings 

by licensed diver) 

100%, after installation per S.S. 
Submit confirmation 

results 
 

Refer to Format 

Shape size 1 -12-1                                                                                       

                                                                                              

                                                                                              

 

Measurement 

of Electrical 

potential 

With an appropriate 

measuring 

instrument 

At each measuring terminal 

after  installation 
1 mV 

Prepare and submit 

measurement table 

Saturated calomel 

electrode (SCE) refer-

ence: - 770 mV  

Sea water - silver 

chloride electrode 

reference: -780mV  

or Saturated copper 

sulfate, electrode 

reference: -850mV 

2. Mortar lining 

with FRP 

cover 
Installation 

height 

Measurement with 

level 

Upper end height after 

completion 

 Steel pipe pile: 100% 

Sheet pile; 3 places or more 

per driving 

per S.S.. 
Prepare and submit 

measurement table 
  

3. Petrolatum 

lining 

4. Concrete 

lining 

5. Anti-

corrosive 

painting 

Height 
Measurement with 

level 

Heights of upper/lower ends 

after completion 

Steel pipe pile: 100% 

Sheet pile; 3 places or more 

per driving 

per S.S. 
Prepare and submit 

measurement table 
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2.2. Marine ground improvement work 

2.2.1. Excavation work for foundation 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1.  Excavation for 

foundation with pump 

dredger  

2. Excavation for 

foundation with grab 

dredger  

3. Excavation for 

foundation of hard strata 

4. Excavation for 

foundation of bedrock 

with rock breaking 

5. Excavation for 

foundation with backhoe 

dredger 

Water depth  

(bottom layer) 

Measurement with 

echo sounder, or 

sounding lead and 

line, level 

per S.S. 10 cm 
Prepare and submit 

measurement plan 

± 30 cm; 

or per S.S.. 

Prepare and 

submit sectional 

drawings as 

instructed by the 

supervisors 
(Slope)  

Measurement with 

echo sounder, or 

sounding lead and 

line, level 

per S.S. 10 cm 
Prepare and submit 

measurement plan 

2 m outside (perpen-

dicularly to slope) 

30 cm inside (per-

pendicularly to slope) 

or per S.S. 

2.2.2. Replacement work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

1. Leveling of 

replacement 

materia 

 

Length 
Measurement with steel tape, 

measuring rope, electro-

optical distance meter. 

After the completion 

of construction 
10 cm 

Submit control chart 

with length 

+ Not specified 

 -0 

 

Refer to Format - 

Shape Size 3-2-1 

 

 Crown height 

crown width, 

On land; Measurement with 

steel tape, level, electro-

Measuring line 

interval: 20 m or less  

Crown 

height:1cm  
Submit control chart 

with crown height 

Crown height:         

On land: ± 10 cm 
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Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

slope 

 

optical distance meter Measuring point 

interval: 10 m or less 

Crown 

width: 10cm 

and width, slope 

shoulder and toe 

and gradient of 

slope 

Underwater: ± 30cm                 

or per P.S.  

Crown width, slope: 

per P.S. 
Underwater; Measurement 

with steel tape, measuring 

rope, sounding lead, echo 

sounder 

 Measuring line 

interval: 20 m or less  

 Measuring point 

interval: 20 m or less 

10cm 

2.2.3. Consolidation and drainage work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

Consolidation and 

drainage work 

      Conform to 2.1.1 Consolidation 

and drainage work, Part III. 

2.2.4. Compaction work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

Compaction work       Conform to 2.1.2 

Compaction work, Part III. 

2.3. Foundation work 

2.3.1. Sand placing work for foundation 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Sand placing 

and leveling 

work 
Length 

Measurement with steel 

tape, measuring rope, 

electro - optical distance 

meter. 

After the completion 

of construction 
10 cm 

Submit control chart 

with length 

+ Not specified 

 -0 

Refer to Format - 

Shape Size 1-1-2 
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Crown height, 

crown width, 

gradient of 

slope 

Measurement with steel 

tape, measuring rope, 

sounding lead and line, 

echo sounder. 

Measuring line 

interval: 20m or less 

Measuring point 

interval: 20m or less 

10 cm 

Submit control chart 

with crown height 

and width, slope 

shoulder and toe and 

gradient of slope 

- Crown height:  

  On land: ± 10 cm 

  Underwater: ± 30cm 

- For crown width, gradient 

of slope, per S.S. 

  

2.3.2. Scouring prevention Work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

Scouring 

prevention 

Work  

      Conform to 2.1 

Scouring prevention 

Work, Part III. 

2.3.3. Rubble mound work for foundation 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Rubble 

mound 

(without 

leveling) 

 

 

 

 

 

Crown 

height 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement interval for 

line and point: 10 m or less 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

Per S.S. 

 

 

 

 

 

 

 

 

Slope 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement lines at 

interval of 10 m or less and 

3 points or more, 

For mound less than 2m 

thick, measured 2 points or 

more 

10 cm 

Prepare and submit 

leveling shape sizes 

chart 

Per S.S. 

Crown 

width 

Measurement with steel 

tape, measuring rope 

Measurement interval for 

line: 10m or less 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

Per S.S. 

Length 
Measurement with steel 

tape, measuring rope 

On design face line, or per 

instruction of Supervisor 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

Per S.S. 
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Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

2. Final 

leveling 

for rubble 

mound 

 

Crown 

height 

Measurement with level 

or P.S. 

Measurement interval for 

line and point: 10m or less 
1 cm 

Prepare and submit 

leveling shape sizes 

chart 

± 5 cm 
Refer to Format - 

Shape Size 4-3-2 

Crown 

width 

Measurement with steel 

tape, measuring rope 

Measurement interval for 

line: 10m or less 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

+ Not specified  

- 10 cm 
 

Length 
Measurement with steel 

tape, measuring rope 

On design face line, or per 

instruction of Supervisor 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

 + Not specified  

- 10 cm 
 

3. Rough 

leveling of 

rubble 

mound Crown 

height 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement interval for 

line and point: 10 m or less 
10 cm 

Prepare and submit 

leveling shape sizes 

chart 

- Note 1: ± 50 cm, 

- For pier front + 0 & - 20 
cm, or per P.S. 

- For deformed blocks 
installation elevation (for  
regular laying & 
perpendicularly to slope) ± 
30cm, or per P.S. 

Note 1, No rough 

leveling to behind 

sides of anchoring 

facility, shore 

protection and 

retaining wall. 

 

Slope 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement interval of 10 
m or less interval; 3 points 
or more  

Mound elevation 
measurement at 2 points or 
more for mound thickness 
of 2 m or less 

10 cm 

Prepare and submit 

leveling shape sizes 

chart 

- Note2: ± 50 cm (per-
pendicular to slope) 

- For deformed blocks 
installation elevation (for 1 
regular laying & 
perpendicular to slope) ± 
30cm, or per P.S. 

Note 2, No rough 

leveling to behind 

sides of anchoring 

facility, shore 

protection and 

retaining wall. 

Crown 

width 

Measurement with steel 

tape, measuring rope 

Measurement interval for 

line :10 m or less 
10 cm 

 Prepare and submit 

leveling I shape sizes 

chart 

+ Not specified  

- 10 cm 
 

Length 
Measurement with steel 

tape, measuring rope 

On design face line, or per 

instruction of Engineer 
10 cm 

 Prepare and submit 

leveling : shape sizes 

chart 

+ Not specified :  

- 10 cm 
 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

138 

2.3.4. Block work for foundation 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Fabrication 

of blocks 

for 

foundation 

Width, height, length, 

wall thickness 

Measurement 

with steel tape 
100 % after form removal 1 cm 

Prepare and submit 

control  table 

Width: + 2cm, -1cm 

Height: + 2cm, -1cm  

Length: + 2cm, -1cm 

Wall thickness: ±1cm  

Refer to Format -

Shape Size 6-1 

Block (rectangular) 

 

Diagonal 
Measurement 

with steel tape 
100 % after form removal 1 cm 

Prepare and submit 

control  table 
  

Dimension of forms 

(deformed blocks) 
Observation 

As required after delivery of 

forms 
  

Report of 

observation results 
  

Block's appearance 

(deformed blocks) 
Observation 100%   

Report of 

observation results 
  

2. Installation 

of blocks 

for 

foundation 

 

 

Dislocation from the 

design face line 

Measurement 

with steel tape 

2 points per block after 

installation (lowermost and 

uppermost layers) 

1 cm 
Prepare and submit 

control  table 
  5 cm  

Gap to adjoining 

blocks 

Measurement 

with steel tape 

2 points per block after 

installation (lowermost and 

uppermost layers) 

1 cm 
Prepare and submit 

control   table 

Block (rectangular): 3cm 

or less 
 

Length 
Measurement 

with steel tape 

On face line after installation 

(uppermost layers only) 
1 cm 

 Prepare and submit 

control table 
  

Crown height 
Measurement 

with level 

2 points per block after 

installation (uppermost layers 

only) 

1 cm 
Prepare and submit 

control  table 
  

 

 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

139 

2.4. Caisson type Work 

2.4.1. Caisson manufacturing work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

1. Manufactu

ring of 

caisson 

Location where 

friction mats are laid 

Confirm by steel 

tape 

Starting and ending, and every  

corner of design face line 
10 cm 

Prepare and submit 

measurement table 

and installation plan 

per PS.  

Height 
Measurement with 

steel tape 

4(four) corners on filled area after 

completion of caisson 
1 cm 

Prepare and submit 

control table 

+ 3 cm 

 - 1 cm 

Refer to Format - 

Shape size 5-1-1 

Width 
Measurement with 

steel tape 

On completion of each layer, 

center  and both edges of the 

bottom slab  and crown 

1 cm 
Prepare and submit 

control table 

+ 3 cm  

- 1 cm 
 

Length 
Measurement with 

steel tape 

On completion of each layer, 

center  and both edges of the 

bottom slab and crown 

1 cm 
Prepare and submit 

control table 

+ 3 cm 

 - 1 cm 
 

Wall thickness 
Measurement with 

steel tape 

 One point on each wall on 

completion of each layer 
1 cm 

Prepare and submit 

control table 
± 1 cm  

Thickness of bottom 

slab 

Measurement with 

level, steel tape 

One point of the center of each 

cell, on completion of bottom slab 
1 cm 

Prepare and submit 

control table 

 + 3 cm  

- 1 cm 
 

Height of footing 
Measurement with 

steel tape 

4(four) corners on filled area after 

completion of bottom slab 
1 cm 

Prepare and submit 

control table 

+ 3 cm   

- 1 cm 
 

Diagonal 
Measurement with 

steel tape 

at the time of bottom slab 

completion and on completion of 

whole caisson 

1 cm 
Prepare and submit 

control table 
 ± 5 cm  

Ballast 

Measurement with 

level, sounding 

lead 

One point of the center of each 

cell 
1 cm 

Prepare and submit 

control table 

Crushed 

stone/sand:±10cm 

Concrete: ± 5 cm 

Control of feeding 

 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

140 

2.4.2. Launching and installation work of caisson 

Type Item Method Timing/frequency Units 
Reporting 

Format 
Allowable tolerance Remarks 

1. Launching and 

installation of 

caisson 

 

Dislocation 

from the 

design face 

line 

Measurement 

with transit, 

steel tape 

2 points on both sides 

after completion of 

installation 

1 cm 

Prepare and 

submit control 

table 

- Breakwater: caisson mass     

Less than 2000 ton: ± 20cm 

   2000 tons or more: ± 30 cm 

- Quay wall: caisson mass Less 

than 2000 ton: ± 10 cm 

   2000 ton or more:± 15 cm 

See Format - 

Shape Size 5-2-1 

 

 

Gaps 

between 

installed 

caissons for 

joints 

Measurement 

with steel tape 

2 points on both sides 

after completion of 

installation 

1 cm 

Prepare and 

submit control 

table 

- Breakwater: caisson mass 

   Less than 2000 ton: 20cm or less  

   2000 ton or more: 30 cm or less  

- Quay wall: caisson mass 

   Less than 2000 ton: 10cm or less 

   2000 tons or more: 20 cm or less 

 

Crown height 

Measurement 

with level 

 

 

4 (four) corners on filled 

area after completion of 

installation 

4 (four) corners on filled 

area on completion of 

filling 

1 cm 

Prepare and 

submit control 

table 

  

Length 
Measurement 

with level 

On design face line after 

installation 
1 cm 

Prepare and 

submit control 

table 

  

2.4.3. Filling work  

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Filling work       Conform to 2.1.5 Filling 

work, Part III. 
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2.4.4. Capping concrete work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Capping 

concrete work 

      Conform to 2.1.6 Capping 

concrete work, Part III. 

2.4.5. Capping block work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Capping block 

work 

      Conform to 2.1.7 Capping 

block work, Part III. 

2.5. Block type Work   

2.5.1. Block fabrication work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Fabrication 

of block 

 

 

 

Width, height, 

length, wall  

thickness 

 Measurement 

with steel tape 

100 % after form 

removal 
 1 cm 

 Prepare and submit 

control table 

Width:  + 2 cm, -1 cm  

Height: + 2 cm, -1 cm  

Length: + 2 cm, -1 cm  

Wall thickness: ± 1 cm 

Refer to Format - Shape Size 6-1 

L-shaped block, cellular 1 block, 

block (rectangular) 

 

Diagonal 
 Measurement 

with steel tape 

100 % after form 

removal 
1 cm 

Prepare and submit 

control table 
 

Refer to Format - Shape Size:6-1 

cellular block, block (rectangular) 

Dimension of forms 

(deformed block) 
Observation 

As required after 

delivery of forms 
 

Report of 

observation results 
  

Appearance 

(deformed block) 
Observation 100%  

Report of 

observation results 
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2.5.2. Installing block work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Installation of 

blocks 

 Dislocation 
from  design 
face line 

Measurement 

with steel tape 

2 points per block after 
installation (lowermost and 
uppermost layers) 

1 cm 
Prepare and submit 

control table 
±5 cm  

Gap to 

adjoining 

block 

Measurement 

with steel tape 

2 points per block after 

installation (lowermost and 

uppermost layers) 

1 cm 
Prepare and submit 

control table 

5 cm or than for L-shaped 
block and cellular block 

3 cm or less for vertical 
wave-dissipating block 
and block (rectangular) 

 

Length 
Measurement 

with steel tape 

On face line after installation 

(uppermost layer only) 
1 cm 

Prepare and submit 

control table 
  

Crown height 
Measurement 

with level 
2 points per block after installation 
(uppermost layer only) 

1 cm 
 Prepare and submit 

control  table 
  

2.5.3. Filling work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Filling work       
Conform to 2.1.5 Filling 

work, Part III. 

2.5.4. Capping concrete work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Capping 

concrete work  
      

Conform to 2.1.6 Capping 

concrete work, Part III. 

2.5.5. Capping block work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Capping block 

work 
      

Conform to 2.1.7 Capping 

block work, Part III. 
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2.6. In-situ concrete placement type Work 

2.6.1. In situ concreting work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Breakwater 

 

 

 

Crown height or 

thickness 

Measurement with 

level 

4 points or more for each 

span, for crown surface      

2 points or more for each 

span, for parapet top 

1 cm 
Prepare and submit 

measurement table 

Crown width of 10cm or 

less: ± 2cm 

Crown width of 10cm or 

more: + 5cm, - 2cm Refer to Format - 

Shape Size 1-4-1 

Selection of control 

items for crown height 

or thickness is as per 

specified in P.S. 

Crown width 
Measurement with 

steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 

Crown width of 10 cm or 

less: ± 3 cm           

Crown width of 10 cm or 

more: + 5 cm, - 3 cm 

Length 
Measurement with 

steel tape 
On face line 1 cm 

Prepare and submit 

measurement table 

+ Not specified 

- 0 

Dislocation from 

the design face line 

Measurement with 

transit, steel tape 
2 points per span 1 cm 

Prepare and submit 

measurement table 
± 5 cm or per PS. 

2. Quay wall Crown height or 

thickness 

Measurement with 

level, steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 
±2 cm 

Selection of control 

items for crown height 

or thickness is as per 

specified in P.S. 

Crown width 
Measurement with 

steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 
± 2 cm 

Length 
Measurement with 

steel tape 
On face line 1 cm 

Prepare and submit 

measurement table 

+ Not specified 

-0 

Dislocation from 

the normal line 

Measurement with 

transit, steel tape 
2 points per span 1 cm 

Prepare and submit 

measurement table 
 ± 3 cm 

Fender bed 
 Measurement 

with steel tape 
Each span 1 cm 

Prepare and submit 

measurement table 
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2.6.2. Underwater concreting work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

Underwater 

concreting work 

      Conform to 2.6.1 In-situ 

concreting work, Part III. 

2.6.3. Prepacked concreting work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

Prepacked 

concreting work 

      Conform to 2.6.1 In-situ 

concreting work, Part III. 

2.6.4. Anti-washout underwater concrete work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

Anti-washout 

concrete work 

      Conform to 2.6.1 In-situ 

concreting work, Part III. 

2.7. Rubble stone and rubble block type Work 

2.7.1. Scouring prevention work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

Scouring 

prevention work 

      Conform to 2.1.3 Scouring 

prevention work, Part III 

2.7.2. Rubble stone for main work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

Rubble stone for 

main work 

      Conform to 2.3.2 Rubble mound 

work for foundation, Part III. 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

145 

2.7.3. Rubble block work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Fabrication 

of rubble 

block 

Width, height, 

length, wall 

thickness 

Measurement 

with steel tape 
100 % after form removal 1 cm 

Prepare and submit 

control table 

Width:  + 2 cm, - 1 cm 

Height: + 2 cm, -1 cm 

Length: + 2 cm, - 1 cm         

Wall thickness: ±1 cm 

Refer to Format - 

Shape Size 6-1 

Block (rectangular) 

Diagonal 
Measurement 

with steel tape 
100 % after form removal 1 cm 

Prepare and submit 

control table 
 

Dimension of forms 

(deformed blocks) 
Observation 

As required after delivery 

of forms 
 

Report of 

observation results 
 

Appearance 

(deformed blocks) 
Observation 

Measure 1 piece or more 

every 10 blocks 
 

Report of 

observation results 
 

2. Installation 

of rubble 

blocks 

 

 

 

Dislocation from the 

design face line 

Measurement 

with steel tape 

2 points per block after 

installation (lowermost 

and uppermost layers) 

1cm 
Prepare and submit 

control table 
±5cm 

 

 

 

 

 

 

Cap to adjoining 

block 

Measurement 

with steel tape 

2 points per block after 

installation (lowermost 

and uppermost layers) 

1 cm 
Prepare and submit 

control table 

Block (rectangular) 

3cm or less 

Length 
Measurement 

with steel tape 

On face line after 

installation (uppermost 

layers only) 

1 cm 
Prepare and submit 

control table 
 

Crown height 
Measurement 

with level 

2 points per block after 

installation (uppermost 

layers only) 

1 cm 
Prepare and submit 

control table 
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2.7.4. In situ concreting work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. In-situ 

concreting 

work 
 Crown height 

Measurement with 

level 

4 points or more for each 
span, crown surface 

2 points or more for each 
span, parapet top 

1 cm 
Prepare and submit 

measurement table 

Crown width of 10 cm or 

less: ± 2 cm              

Crown width of 10 cm or 

more: + 5 cm, 2 cm Refer to Format - 

Shape size 1-4-1 

Selection of control 

items for crown 

height or thickness 

is as per specified 

in S.S. 

 Crown width 
Measurement with 

steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 

Crown width of 10 cm or 

less: ± 3 cm              

Crown width of 10 cm or 

more: + 5 cm, - 3 cm 

Length 
Measurement with 

steel tape 
On face line 1 cm 

Prepare and submit 

measurement table 

+ Not specified  

- 0 

Dislocation from the 

design center line 

Measurement with 

transit, steel tape 
2 points per span 1 cm 

Prepare and submit 

measurement table 
± 5 cm or per S.S. 

2.8. Steel pile type Work 

2.8.1. Steel pile work 

Type Item Method Timing/frequency Units Reporting Format Allowable tolerance Remarks 

1. Steel pile work        
Conform to 2.1.7 Steel 

sheet pile work, Part III. 

2.9. Concrete pile type Work 

2.9.1. Concrete pile work 

Type Item Method Timing/frequency Units Reporting Format 
Allowable 

tolerance 
Remarks 

1. Concrete pile 

work 
  

 

 
 

 

 
 

Conform to 2.1.8 Concrete 

pile work, Part III. 
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2.10. Armor protection and foot protection work  

2.10.1. Armor stone protection work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Armor stone 

(without 

leveling) 

Crown 

surface 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement interval for 

line and point: 10m or less 
10 cm 

Prepare and submit 

shape size chart 
per PS. 

Refer to 

Format - Shape 

Size 2.10.1.1 

2. Armor stone 

leveling 

 

 

 

 

 

 

 

 

 

Crown 

surface 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement interval for 

and point: 10m or less 
10 cm 

Prepare and submit 

shape size chart 

± 50 cm 

Front of Quay wall  

 + 0, - 20 cm ; or per S.S. 

 

Slope 

Measurement with echo 

sounder, or sounding 

lead and line, level 

Measurement lines at 

interval of 10m or less and 

3 points or more, 

For mound less than 2m 

thick, measured 2 points 

or more 

10 cm 
Prepare and submit 

shape size chart 

±50cm (perpendicularly; to 

slope) 

Height of deformed blocks 

installed (regular Maying) 

(perpendicularly to slope) ± 

30cm, or per S.S. 

 

Crown width 
Measurement with steel 

tape, measuring rope. 

Measurement line interval: 

10 m or less 
10 cm 

Prepare and submit 

shape size diagram 

 + Not specified 

 - 20 cm 
 

Length 
Measurement with steel 

tape, measuring rope. 

Center of crown or per 

instruction of the Engineer 
10 cm 

Prepare and submit 

shape size diagram 

 + Not specified 

 - 20 cm 
 

2.10.2. Armor block protection work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Fabrication of 

armor blocks 

Geometries and sizes of 

forms (deformed blocks) 
Observation 

As required after delivery of 

forms 
 

Report of 

observation results 
 

 

 

Appearance (deformed 

blocks) 
Observation 

Measure 1 piece or more 

every 10 blocks 
 

Report of 

observation results 
 

2. Installation of 

armor blocks 
Length 

Measurement 
with steel tape 

On design face line after 
installation (uppermost 
layer only) 

1 cm 
Prepare and submit 

control table 
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2.10.3. Foot protection block work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Fabrication of foot 

protection blocks 
Width, height 

length, wall 

thickness 

Measurement with 

steel tape 

100 % after form 

removal 
1 cm 

Prepare and submit 

control table 

Width: + 2 cm, - 1 cm 

Height: + 2 cm, - 1 cm 

Length: + 2 cm, - 1 cm  

Wall thickness: ± 1 cm 

Refer to Format – Shape 

size 2.10.3.1 

Diagonal 
Measurement with 

steel tape 

100 % after form 

removal 
1 cm 

Prepare and submit 

control table 

  

 
 

2. Installation of foot 

protection blocks 
      

Conform to 2.10.3.2 

"Installation of armor block" 

2.11 Superstructure work 

2.11.1 Superstructure concrete work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Breakwater 

 

 

 

 

 

 

 

 

Crown height or 

thickness 

Measurement 

with level 

4 points or more for each 

span, for crown surface 

2 points or more for each 

span, for parapet top 

1 cm 
Prepare and submit 

measurement table 

Crown width of 10 cm 

or less: ± 2 cm 

Crown width of 10 cm 

or more: + 5 cm, - 2 cm 

Refer to Format - Shape 

size 2.1.4.1. 

Selection of control Items 

for crown height or 

thickness is as per 

specified in P.S. 

Note) Caisson type and 

mass of caisson is 

Less than 2000 tons:        

± 20 cm  

2000 tons or more:            

± 30 cm  

Crown width 
Measurement 

with steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 

Crown width of 10 cm 

or less: ± 3 cm 

Crown width of 10 cm 

or more: + 5 cm, - 3 cm 

Length 
Measurement 

with steel tape 
On face line 1 cm 

Prepare and submit 

measurement table 

+ Not specified  

-0 

Dislocation from 

design face line 

Measurement 

with transit, 

steel tape 

2 points per span 1 cm 
Prepare and submit 

measurement table 

± 5 cm  

Note) or per S.S. 
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Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

2. Quay wall 

 
Crown height or 

thickness 

Measurement 

with level, steel 

tape 

3 points per span 1 cm 
Prepare and submit 

measurement table 
± 2 cm 

Selection of control Items 

for crown height or 

thickness is as per 

specified in P.S. 

Crown width 
Measurement 

with steel tape 
3 points per span 1 cm 

Prepare and submit 

measurement table 
± 2 cm 

Length 
Measurement 

with steel tape 
On face line 1 cm 

Prepare and submit 

measurement table 

+ Not specified  

-0 

Dislocation from 

the normal line 

Measurement 

with transit, 

steel tape 

2 points per span 1 cm 
Prepare and submit 

measurement table 
± 3 cm 

Fender bed 
Measurement 

with steel tape 
Each span 1 cm 

Prepare and submit 

measurement table 
 

3. Pier 

      

Conform to 2. Quay wall of 

2.11.1 of “Superstructure 

concrete work” 

Control Items of beams 

(height, width) and slab 

thickness shall be 

specified in form 

inspection 

2.11.2 Superstructure block work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Fabrication of 

precast  Super 

structure concrete  

block 

Width, height, 

length, wall 

thickness 

Measurement with 

steel tape 

100 % after form 

removal 
1 cm 

Prepare and submit 

control table 

Width:  + 2 cm, - 1 cm 

Height: + 2 cm, - 1 cm 

Length: + 2 cm, - 1cm 

Wall thickness:  ± 1 cm 

 

Diagonal 
Measurement with 

steel tape 

100 % after form 

removal 
1 cm 

Prepare and submit 

control table 
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2. Installation of precast superstructure concrete block 

i) Breakwater       Conform to 1. Breakwater 

of 2.11.1 "Superstructure 

concrete work” 

ii) Quay wall       Conform to 2. Quay wall of 

2.11.1 "Superstructure 

concrete work 

iii) Piled pier 

concrete of piled 

pier 

      Conform to 3. Pier of 

2.11.1  “Superstructure 

concrete work" 

2.12 Auxiliary work  

2.12.1 Bit and bollard work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Bit and 

bollard 

Crown height Measurement with 

level 

On completion of 

installation, for central 

part, 100% 

1 cm Prepare and submit 

control table 

Bollard:  ± 2 cm         

Bit:  ± 2 cm 

Refer to Format - 

Progress shape Size 

2.12.1.1 

 

 

Dislocation from the front 

face line of Quay wall 

Measurement with 

transit, steel tape 

On completion of 

installation, 100% 

1 cm Prepare and submit 

control table 

 

Interval on center Measurement with 

steel tape 

On completion of 

installation, each span, 

central part, each bollard 

and bit 

1 cm Prepare and submit 

control table 

 

Base concrete's width for 

bits(width ) 

Measurement with 

steel tape 

On completion, 100% , 

both sides of crown 

1 cm Prepare and submit 

control table 

  

(length) Measurement with 

steel tape 

On completion, 100%, 

front and back surface 

1 cm Prepare and submit 

control table 

 

(height) Measurement with 

level 

On completion, 100%, 

center point 

1 cm Prepare and submit 

control table 
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2.12.2 Fender work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Fender Installation height Measurement with 

level, steel tape. 

On completion of 

installation, for central part, 

100% 

1 cm Prepare and submit 

control table 

 Refer to Format - 

Progress : shape Size 

2.12.2.1 

Interval on center  Measurement with 

steel tape. 

On completion of 

installation, for  central part, 

100% 

1 cm Prepare and submit 

control table 

 

2.12.3 Curbs and corner plates work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

Curbs and 

corner plants 

 

Crown height Measurement with 

level 

On completion of 

installation, for central 

part, 100 % 

1 cm Prepare and submit 

control Table 

 Refer to Format - 

Progress; shape Size 

2.12.3.1 

Dislocation from 

the front of the 

quay wall 

Measurement with 

transit, steel tape. 

1 point at center after 

installation ; completed 

1 cm Prepare and submit 

control Table 

± 3 cm  

Installation 

intervals 

Measurement with 

steel tape. 

2 points for each span of 

superstructure 

1 cm Prepare and submit 

control Table 

 

Painting Observation by 

visual check 

  Report of observation 

results 

 

Alerting color 

(striping) 

Measurement with 

steel tape. 

As required on 

completion 

 Report confirmation 

results 

 

2.12.4 Corrosion protection work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

Corrosion 

protection work 
      

Conform to 2.1.10 

"Corrosion protection 

work" 
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2.12.5 Auxiliary equipment work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

Mooring ring 
Installation 

 

Measurement with 

steel tape 

On completion of installation, 

for central part, 100% 
1cm 

Prepare and submit 

control table 
  

2.13 Wave-dissipating work 

2.13.1 Scouring prevention work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

Scouring prevention 

work 
  

 

 
   

Conform to 2.1.4 

"Scouring prevention 

work’’ 

2.13.2 Wave dissipating block work 

Type Item Method Timing/frequency  Unit Reporting format  Allowable tolerance Remarks  

1. Manufacture of 

wave- dissipating 

blocks 

Shape size control 

of forms (deformed  

blocks) 

Observation 
As required after 

delivery of forms 
 Report observation   

Block's appearance 

(deformed blocks) 
Observation 

Measure 1 piece or 

more every 10 blocks 
 Report observation   

2.Installation of 

precast wave- 

dissipating blocks 

Length 
Measurement 

with steel tape. 

On face line after 

installation  (uppermost 

layers only) 

1 cm 
Prepare and 

submit control table 
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2.14 Backfill work/soil filling work  

2.14.1 Backfill work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Backfill 

material 

(no 

levelling) 

 

Crown height 
Measurement with level, 

sounding lead 

Measurement line and point 

interval: 10 m or less 

on land: 1cm  

in the water: 

10 cm 

Prepare and submit 

shape size diagram 
per S.S.  

Slope 
Measurement with level, 

sounding lead 

Measurement point: 3 or 

more 
10 cm 

Prepare and submit 

shape size diagram 
per S.S.  

Crown width 
Measurement with steel 

tape, measuring rope. 

Measurement line interval: 

10 m or less 
10 cm 

Prepare and submit 

shape size diagram 
per S.S.  

Length 
Measurement with steel 

tape, measuring rope. 

Center of crown or per 

instruction of the Supervisor 
10 cm 

Prepare and submit 

shape size diagram 
per S.S.  

2. Levelling 

 

 

 

 

Crown 

surface 

Measurement with level, 

sounding lead 

Measurement line and point 

interval: 10 m or less 

on land: 1cm    

in the water: 

10cm 

Prepare and submit 

shape size diagram 
± 20 cm  

Slope 
Measurement with level, 

sounding lead 

Measurement point: 3 or 

more 
10 cm 

Prepare and submit 

shape size diagram 

± 20 cm (perpendicu-

larly to slope) 

Including 

mats, if any 

Crown width 
Measurement with steel 

tape, measuring rope 

Measurement line interval: 

10 m or less 
10 cm 

Prepare and submit 

shape size diagram 

+ Not specified 

 - 10 cm 
 

Length 
Measurement with steel 

tape, measuring rope 

Center of crown or per 

instruction of the Supervisor 
10 cm 

Prepare and submit 

shape size diagram 

+ Not specified  

-  10 cm 
 

3. Filtering 

sheet 
Installation 

position 

Measurement with steel 

tape, measuring rope 

Starting and ending, and 

every alteration point as well 

as one point per 20 m 

10 cm 

Prepare and submit 

measurement table 

and installation plan 

per S.S. 
Refer to 

Format - 

Shape Size 

2.1.4.1 

Asphalt 

mat, fiber 

mat and 

synthetic 

resins mat 

Overlapping 

width 

Measurement with steel 

tape 
2 points for each mat 1 cm 

Prepare and submit 

measurement table 

and installation plan 

50 cm or more (asphalt 
mat, fiber mat) 

30 cm or more (synthetic 
resins mat) 

Length 
Measurement with steel 

tape, measuring rope 

Measure at mat center for 

each segment, and total 

length 

10 cm 

Prepare and submit 

measurement table 

and installation plan 

+ Not specified - 10cm 
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2.14.2 Soil filling work 

Type Item Method Timing/frequency Unit Reporting format 
Allowable 

tolerance 
Remarks 

Soil filling 

materials 
Ground eleva-

tion (on ground) 
Measurement with level 

Measuring line interval: 20m 

or less;  Measuring point 

interval: 20 m or less 

1 cm 

Enter measurements 

in the plan and submit 

per S.S. 
Measure alteration 

points 

(underwater) 

Measurement with level, 

sounding lead and line, 

echo sounder 

Measuring line interval: 20 

m or less; Measuring point 

interval: 20 m or less 

10cm per S.S. 
Measure alteration 

points 

2.14.3 Soil filling earthwork 

Type Item Method Timing/frequency Unit Reporting format 
Allowable 

tolerance 
Remarks 

1.Soil excavation 

2.Soil embankment 

Ground 

elevation 
Measurement with level 

1 point or more for a span of  

20 m, mainly on the slope 

top, slope foot and center 

1 cm 
Prepare and submit 

measurement table 
per S.S. 

Refer to Format - 

Shape size 2.14.3.1 

Width 
Measurement with steel 

tape 

1 point or more for a length 

of 20m 
10cm 

Prepare and submit 

measurement table 
per S.S.  

Slope 

length 

Measurement with steel 

tape 

1 point or more for a length 

of 20m 
10cm 

Prepare and submit 

measurement table 
per S.S.  

Length 
Measurement with steel 

tape 

Length between two ends 

and length to the center 
10cm 

Prepare and submit 

measurement table 
per S.S.  

2.15 Earth work  

2.15.1 Excavation work, embankment  work, Subgrade embankment  work. 

Type  Item Method Timing/frequency Unit Reporting format 
Allowable 

tolerance 
Remarks 

1. Soil excavation       
Conform to 2.14.1 

"Soil excavation" 
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2. Soil embankment       
Conform to 2.14.2 

"Soil embankment" 

3. Subgrade 

Embankment  

work 

Height Measurement with level Pavement: 3 points, i.e. 1 

point at center, 1 point each 

of both sides per 20m in 

length. 

Road pavement: 3 point, i.e. 

1 point at center, 1 point at 

each of both sides per 40 m 

in length 

1cm Prepare and submit 

measurement table 

 5 cm  

With Measurement with steel 

tape 

Pavement: 1 point per 20 m 

of length 

Road Pavement: 1 point per 

40 m of length 

1cm Prepare and submit 

measurement table 

+  Not 

specified           

-  10 cm 

 

Lenght Measurement with steel 

tape 

2 point on both sides 1cm Prepare and submit 

measurement table 

+ Not specified               

-  0 cm 

 

2.15.2 Slope work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Slope       
 Conform to 2.15.1 "Soil 

excavation, Soil embankment” 

2.16 Maintenance/repair work 

2.16.1 Maintenance painting work 

Type Item Method Timing/frequency Unit Reporting format 
Allowable 

tolerance 
Remarks 

1. Maintenance  Painting 

of bits and bollards 

Painting 

locations 

 Visual check (confirmed 

on approved drawing) 

100% on complete 

of painting 
 

Submit confirmation 

results 
per S.S.  
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2. Maintenance painting of 

curbings 
       

i) Steels 
Painting 

locations 

Visual check (confirmed 

on approved drawing) 
100% on complete 

of painting 
 

Submit confirmation 

results 
per S.S.  

ii) Others 
Painting 

locations 

Visual check (confirmed 

on approved drawing) 
100% on complete 

of painting 
 

Submit confirmation 

results 
per S.S.  

3. Maintenance painting of 

edge metals 
      

Conform to 2.17.1.2 

"Maintenance painting 

of curbings" 

2.16.2 Corrosion protection work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

Corrosion protection  

work 
      

Conform to 2.1.9 "Corrosion 

protection work” 

2.17 Demolition work 

2.17.1 Demolition work 

Type item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Concrete 

demolition 

Width, height, 

length 

 Measurement with transit, 

steel tape. 
per S.S. per S.S. 

Prepare and submit 

control  table 
per S.S.  

Appearance 
 Visual inspection or 

observation by licensed diver 
per S.S.  

 Report of observation 

results 
per S.S.  
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2.17.2 Removal work 

Type item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Removal of 

underwater concrete 

Width, height,  

length 

 Measurement with transit, 

steel tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  

 Appearance 
 Observation by licensed 

diver 
per S.S.  

Report of observation 

results 
  

2. Removal of steel 

seat piles, by cutting 

 

Height, length 
 Measurement with steel 

tape. 
per S.S. 1 mm 

Prepare and submit 

control table 
per S.S.  

Appearance 

 Visual check or 

observation by licensed 

diver 

per S.S.  
Report of observation 

results 
  

3. Removal of waling 

and tie material 
 Dimension 

Measurement with steel 

tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  

Appearance 
Visual check or observation 

by licensed diver 
per S.S.  

Report of observation 

results 
  

4. Removal of 

pavement slabs 

Width, height,  

length 

Measurement with transit, 

steel tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  

Appearance 
Observation by visual 

check 
per S.S.  

Report of observation 

results 
  

5. Removal of stones Width, height, 

length 

Measurement with transit, 

steel tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  

 Appearance 
Visual check or observation 

by  licensed diver 
per S.S.  

Report of observation 

results 
  

6. Removal of caissons Geometries 
 Measurement with steel 

tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  

Appearance 

 Visual check or 

observation by licensed 

diver 

per S.S.  
Report of observation 

results 
  

7. Removal of concrete 

blocks 
Geometries 

 Measurement with steel 

tape. 
per S.S. per S.S. 

Prepare and submit 

control table 
per S.S.  
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Type item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

 Appearance 
Visual check or observation 

by  licensed diver 
per S.S.  

Report of observation 

results 
  

8. Removal by 

extraction of steel 

sheet piles and H-

shaped (wide-flange) 

steel piles 

 Geometries 
 Measurement with steel 

tape. 
per S.S. 1 mm 

Prepare and submit 

control table 
per S.S.  

Appearance 
Visual check or observation 

by licensed diver 
per S.S.  

Report of observation 

results 
  

2.18 Miscellaneous works 

2.18.1 On site steel welding work 

Type item Method 
Timing 

/frequency 
Unit Reporting format 

Allowable 

tolerance 
Remarks 

1. On-site steel 

welding 

Geometries (throat 
depth, leg length, 
weld length) 

 Measurement with steel 
tape, slide calipers, 
welding gauge. 

 as required 1 mm Prepare and submit 
measurement table 

per S.S. Refer to Format - 

Shape Size 2.18.1.1 

Strain Observation by visual 

check 

100%  Report of observation 

results 

  

Check for harmful 

defects 

Observation by visual 

check 

as required  Report of observation 

results 

  

2. Shielded metal 

welding 

(underwaters) 

Geometries (throat 
depth, leg length, 
weld length.) 

 Measurement with steel 
tape, slide calipers, 
welding gauge. 

as required 1 mm 

Weld 
length: 1cm 

Prepare and submit 
measurement table 

per S.S.  

Appearance Observation by licensed 

diver 

100%  Report of observation 

results 

  

3. Stud welding 

(underwaters) 

      Conform to 2.18.1.2 
"Shielded metal 
welding (underwaters) 

 

(Draft)
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2.18.2 On site steel cutting work 

Type item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Ashore on site 

Geometries cutting 
Geometries  100% 1 mm 

Report of observation 

results 
per S.S.  

Appearance  100%  
Prepare and submit 

measurement table 
  

2.  Underwater   cutting Geometries  100% 1 mm 
Report of observation 

results 
per S.S.  

Appearance  100%  
Prepare and submit 

measurement table 
  

2.19 Dredging work 

2.19.1 Pump dredging 

Type Item Method Timing/  frequency Unit Reporting format Allowable tolerance Remarks 

1. Pump  

dredging 
Water depth 

(bottom layer) 

Measurement with echo 

sounder, or sounding 

lead and line, level. 

per P.S. 10 cm 

Submit measurement 

table, maps, cross 

sections. 

+ 0 

-  Not specified, or 

per S.S. 

Refer to Format - 

Shape Size 2.19.1 

+: shallower than the 

design depth 

deeper than the 

design dept 

(Slope) 

Measurement with echo 

sounder, or sounding 

lead and line, level. 

per P.S. 10 cm 

without protection 

structure on slope 

surfaces 

+ 0 cm 

 -  Not specified, or 

per S.S. 

with protection 

structure on slope 

surfaces 

+ 20 cm 

 -  30 cn, or per S.S 

(Draft)
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2.19.2 Grab dredging work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Grab dredging       
Conform to 2.19.1 

"Pump dredging" 

2.19.3 Hard ground dredging work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Hard ground 

dredging  
      

Conform to 2.19.1 

"Pump dredging" 

2.19.4 Rock ground dredging work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Rock breaking 

dredging 
      

Conform to 2.19.1 

"Pump dredging" 

2.19.5 Backhoe dredging work 

Type Item Method Timing/frequency Unit Reporting format Allowable tolerance Remarks 

1. Backhoe 

dredging 
      

Conform to 2.19.1 

"Pump dredging" 

 

 

 

 

 

 

(Draft)
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APPENDIX 1 – FORM, RECORDS TO CONTROL FOR  QUALITY 

Sieve analysis of aggregates (TCVN 7572:2006)  

Format - Quality 3.1 

Project name                                                                                  .                        Fine aggregate Coarse aggregate 

Work type                                                                                       . Max. size   

Factory name                                                                                 . Place of origin   

Sampling location                                                                           . Specific gravity   

Test date                                                                                        . Water absorption amount   

Test place                                                                                       . Specific gravity and water absorption amount measured on                                (date) 

Measured by                                                                            Seal                              Site representative                                                                                       Seal 

Kind of fine 

aggregate 
Fineness modulus  

Kind of fine 

aggregate 
Fineness modulus 

Nominal size of 

sieve opening (mm) 

Remainder on 

sieve (kg) 

Wt. percentage 

(%) 

Cumulative wt. 

percentage (%)  
Nominal size of 

sieve opening (mm) 

Remainder on 

sieve (kg) 

Wt. percentage 

(%) 

Cumulative wt. 

percentage (%) 

     63    

     53    

     37.5    

9.5     31.5    

4.75     26.5    

2.36     19    

1.18     16    

0.6     9.5    

0.3     4.75    

0.15     2.36    

Dish   100  Dish   100 

Total  100   Total  100  

(Draft)
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Fender dimension table (example) 

Format -Quality 12.1 

Project name                                                        Type ____________________________ ______ 

Date                                                                    .          Siterepresentative                                         Seal 

 

Unit: mm 

Measuring point Standard size No. No. No. Remarks 

Length 
L1     

L2     

Width 
A     

B     

Height H     

Bolt hole diameter      

Center-to-center distance between bolt holes 

C     

l 1     

l 2     

     

     

Others      

(Draft)
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TCVN XXXX: 2016 

 

 

 

165 

(Draft)



TCVN XXXX: 2016 

 

 

 

166 
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Concrete Test Report (for trial mixing) 

Project name 

 

Work type  

 

Factory name  

Test date Witnessed by Seal Measured by Seal 

Test place  Seal Site representative Seal 

1  Specified mix 

Max. size of 

coarse aggregate (mm) 

Range or 

slump (cm) 

Air content range 

(%) 

W/C 

(%) 

s/a 

(%) 

Unit content (kg/m
3
) 

Water, W Cement, C Fine aggregate, S 
Coarse 

aggregate, G 

Chemical 

admixture 

          

          

2  Job mix 

Concrete 

volume (m
3
) 

W 

(kg) 

C 

(kg) 

S 

(kg) 

G 

(kg) 

Chemical 

admixture (ml/g) 

Surface moisture 
Remarks 

S G 

1          

          

 

3  Sampling and curing (TCVN 3015: 1993)   4  Test report (TCVN 3118: 93, TCVN 7572: 2006)   

Sampling date  Specimen No U
O
 1 2 3 Average 

Sampling location  Specimen diameter cm     

Sampling time  Width cm     

Weather  Hight cm     

Temperrature  Length cm     

Concrete temperrature  Span cm     

Slump  Maximum load kN     

Air content  Compressive strength N/mm
2
     

Curing method  Flexural strength N/mm
2
     

Curing temperrature  Failure status      

Age  Others      

(Draft)
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Concrete strength (compressive, bending) control table 

Format Quality 16.2 

Project name                                                           Work type                                                       Site representative                                Seal                                                    

 

Placement 

date 
No. 

Slump 

(cm) 

Air 

content 

(%) 

Temperature 

(°C) 

28 
Rs Rm (X-X)

2
 Remarks 

Test date X1 X2 X3 Average 

              

              

              

              

              

 

Design conditions 

 

Nominal strength  N/mm
2
 Standard deviation N/mm

2
 X chart      

Control limit = X ± 2.66 s 

            UCL = 

            LCL = 

        =  = 

Rs chart  

Control limit = 3.27 s 

UCL =  

s=  

 

Rm chart 

Control limit = 2.57 m  

(n=3) 

UCL = 

m=  

Standard deviation  

=                        

Variation coefficient  

V=  x 100= 

Max. size of coarse 

aggregate 

mm Variation coefficient (%) 

Range of slump cm ~ cm Extra coefficient  

Air content range (%) ~(%) Required strength N/mm
2
 

*For JIS certified factory, Rs, Rm, (X-X)
2
, standard deviation, variation coefficient, extra coefficient, required strength are unnecessary 
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APPENDIX 2 - FORM, RECORDS TO CONTROL FOR SHAP SIZE 

  

Shape size control table of sand mat 
 
 

Format - Shape size 2.1.1.2(1) 

 
Project name       

Date: 
Site Representative  

Kind 

 
 

Measurement point 

Crown height Crown with Length 

L-50m L-40m L-30m L-20m L-10m CL R-10 R-20 R-30 R-40 R-50 
Port outside 

slope 

Grown on 
port 

outside 

Grow on 
port 

inside 

Port 
inside 

slope 

Port 
outside 

On face 
line 

Port 
inside 

NO. OO 

Design                
NO. OO 

NO. 
OO 

NO. 
OO Measurement value                

Difference                

~
 

~
 

~
 

NO.OO+O.OO 

Design                
Measurement value                

O
O

.O
O

 m
 

O
O

.O
O

 m
 

O
O

.O
O

 m
 

Difference                

NO. OO 

Design                
Measurement value                

Difference                

NO. OO 

Design                
Measurement value                

Difference                

NO.OO+O.OO 

Design                
Measurement value                

O
O

.O

O
 m

 

O
O

.O

O
 m

 

O
O

.O
O

 m
 Difference                

NO. OO 

Design                

Measurement value                

~
 

~
 

~
 

Difference                

NO. OO 

Design                

NO. OO 
NO. 
OO 

NO. 
OO 

Measurement value                
Difference                
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Shape size control diagram of sand mat 
Project name:                Format – Shape size 2.1.1.2(2) 

 
 
 

 
 
 
 

 
 
 

(Draft)



TCVN XXXX: 2016 

 

 

 

172 

 Shape size control table of deep sand compaction pile  
Format - Shape size 2.1.2.2(1) 

 
Project name      

 
 
 

 
 
Date: 
Site Representative 

 

Pile No. 

 

 

Pile array 

1 2 3 4 5 

Crown 
elevation 

Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length 

               

A 

Array 

piles 

Design value                

Measurement 

value 
               

Difference                

 
Displacement 

X 
Displacement 

Y 
Eccentricity 

Displacement 
X 

Displacement 
Y 

Eccentricity 
Displacement 

X 
Displacement 

Y 
Eccentricity 

Displacement 
X 

Displacement 
Y 

Eccentricity 
Displacement 

X 
Displacement 

Y 
Eccentricit

y 

Design value                

Measurement 

value 
             

 

 
 

Difference                

 

Pile No. 

 

 

Pile array 

1 2 3 4 5 

Crown 
elevation 

Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length 

               

B 

Array 

piles 

Design value                

Measurement 

value 
               

Difference                

 
Displacement 

X 
Displacement 

Y 
Eccentricity 

Displacement 
X 

Displacement 
Y 

Eccentricity 
Displacement 

X 
Displacement 

Y 
Eccentricity 

Displacement 
X 

Displacement 
Y 

Eccentricity 
Displacement 

X 
Displacement 

Y 
Eccentricity 

Design value                

Measurement 

value 
             

 

 
 

Difference                
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Pile No. 

 

 

Pile array 

1 2 3 4 5 

Crown 

elevation 
Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length 

               

C 

Array 

piles 

Design value                

Measurement 

value 
               

Difference                

 
Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Design value                

Measurement 

value 
             

 

 
 

Difference                

 
 
 
 

Pile No. 

 

 

Pile array 

1 2 3 4 5 

Crown 

elevation 
Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length Crown height Tip elevation Pile length 

               

D 

Array 

piles 

Design value                

Measurement 

value 
               

Difference                

 
Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Displacement 

X 

Displacement 

Y 
Eccentricity 

Design value                

Measurement 

value 
             

 

 
 

Difference                
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Shape size control table of sand feeds    

Format - Shape size 2.1.2.2(2) 

 
Project name       

Date: 
Site Representative  

Placed pile 
No. 

Sand Compaction pile part Sand Drain part Total sand feed 

A-1 Design After placement 

Cumulative 
Sand feed 

Design After placement 

Cumulative 
Sand feed 

Design After placement 

Cumulative 
Sand feed A-2 

Placement 
lenght 

Placement 
amount 

Placement 
lenght 

Placement 
amount 

Placement 
lenght 

Placement 
amount 

Placement 
lenght 

Placement 
amount 

Placement 
lenght 

Placement 
amount 

Placement 
lenght 

Placement 
amount 

                

O_O                

O_O                

O_O                

O_O                

O_O                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

Total                
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Diagram of shallows and deeps for compaction work 
Project name:    Format – Shape size 2.1.2.2(3) 

 

 
 

 

 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

176 

 
Shape size control table of scouring prevention mat  

Format - Shape size 2.1.3.1(1) 

 
Project name       

Date: 
Site Representative  

Mat No Work date Measurement value 
Remarks 

 

Design Value 

 

Installation Overlapping width Width Lenght 

Measurement value      

Difference      

 

Design Value 

 

     

Measurement value      

Difference      

 

Design Value 

 

     

Measurement value      

Difference      

 

Design Value 

 

     

Measurement value      

Difference      

 

Design Value 

 

     

Measurement value      

Difference      

 

Design Value 

 

     

Measurement value      

Difference      
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hape size control table of scouring prevention mat 
Project name:              Format – Shape size 2.1.3.1(2) 

 
 

 
 
 
 
 

(Draft)
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 Shape size control table of sand/stone fillings  

Format - Shape size 2.1.4.1 

 
Project name      

 
 

 
Date: 
Siterepresentative 

 

Measurement position 
From caisson crown 

Measurement position 
From caisson crown 

Measurement 
value 

Design 
value 

Difference 
Measurement 

value 
Design 
value 

Difference 

1        

2        

3        

4        

        

        

        

 

 
 
 
 
 
 

(Draft)
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 Shape size control table of concrete capping  

Format - Shape size 2.1.5.1  

 
Project name       

Date: 
Site Representative  

Measurement position 
From caisson crown 

Measurement position 
From caisson crown 

Measurement 
value 

Design 
value 

Difference 
Measurement 

value 
Design 
value 

Difference 

1        

2        

3        

4        

        

        

        

 

 
 
 
 
 

(Draft)
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 Driving record of steel pile  

Format - Shape size 2.1.7.1(1) 

 
Project name       

Date: 
Site Representative  

Work date  
Elevation 

( m) 
Hammering blows per 

50 cm (times) 
Accumulated blows 

(times ) 

Average penetra-

tion per 50cm 
(times) 

Amount of the 

pile’s rebound 
( cm ) 

Drop height of 
the ram (m) 

Remarks Pile No.  

Outer diameter  

Pile length         

Pile thickness         

Manufacture         

Driving time         

         

Name of pile driver         

Type         

Total weight         

Ram weight         

Details of 
Drivetermnation 

 
Design 

value 

Measurement 

value 
       

Crown Height (m)          

Tip elevation (m)          

Ground elevation (m)          

Embedded length (m)          

Total of blows          

Final penetration (S)          

Amount of the pile's 

rebound (K) 
         

Allowable 
bearing 

capacity 

Design 
value 

Measurement vale        

         

Equation of  
allwable bear ing 

capacity 

 
ef:hammer efficiency=0,5 

H:hammer drop ( m) 
W:hammer weight (KN) 

       

 
 
 
 
 
 
 
 
 

(Draft)
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 Shape size control table of steel pile  

Format - Shape size 2.1.7.1(2) 

 
Project name       

Date: 
Site Representative  

NO. 
Length 
 (m ) 

Work 
date 

Position of pile head center (m) Elevation of pile head (m) Elevation of pile tip ( m) Inclination of pile (degree) 

Remark
s 

Design value 
Measurement value 

 
Difference 

Design 
value 

Measurement 
value 

 
Difference 

Design 
value 

Measurement 
value 

 
Difference 

Design 
value 

Measurement 
value 

 Perpendicular 
to normal 

Parallel to 
normal 

Perpendicular 
to normal 

Parallel to 
normal 

Perpendicular 
to normal 

Parallel to 
normal 
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Shape size control table of cathodic protection 
 
 

Format - Shape size 2.1.9.1(1) 

 
Project name       

Date: 
Siterepresentative  

Anode 
No 

Installation of anodes Welded parts 

Installation position Height from reference point Weld length Leg length 

Design 
value 

Measurement 
value 

 
Difference 

Reference 
Point height 

Design 
value 

Measurement 
value 

 
Difference Right,upper Left,upper Right.lower Left,lower Right,upper Left,upper Right.lower Left,lower 
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 Control table of cathodic protection electrometry  

Format - Shape size 2.1.9.1(2) 

 
Project name       

Date: 
Site Representative  

Measured water depths 
Measurement position 

Remarks 
P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P-9 P-10 P-11 P-12 

 
 

              

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

 
 
 

 

(Draft)
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Shape size control table of replacement material   Format - Shape size 2.2.2.1 

 
Project name       

Date: 
Site Representative  

 
     Kind 

 
 

    Measurement point 

Crown height Crown with Length 

L-30m 
L-

20m 
L-10m CL R-10 R-20 R-30 

Port outside 
slope 

Grown on port 
outside 

Grow on port 
inside 

Port inside 
slope 

Port outside On face line Port inside 

NO. OO 

Design            

NO. OO NO. OO NO. OO Measurement value            

Difference            

~
 

~
 

~
 

NO.OO+O.OO 

Design            

Measurement value            

O
O

.O
O

 m
 

O
O

.O
O

 m
 

O
O

.O
O

 m
 

Difference            

NO. OO 

Design            

Measurement value            

Difference            

NO. OO +O.OO 

Design            

Measurement value            

Difference            

NO.OO 

Design            

Measurement value            

Difference            

NO. OO + O.OO 

Design            

Measurement value            ~
 

~
 

~
 

Difference            

NO. OO NO. OO NO. OO 

NO. OO 

Design            

Measurement value            

Difference            

 

NO. OO 

Design            

Measurement value               

Difference               

NO.OO 

Design            

Measurement value            

   

Difference            
 

 
 

(Draft)
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Shape size control diagram of rubble leveling (1) 
Project name:              Pormart – Shape size 2.3.2.2(1) 

)  
 

(Draft)
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Shape size control diagram of rubble leveling (2) 

Project name:              Format – Shape size 2.3.2.2(2) 
 

 
 
 

(Draft)
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 Shape size control table of caisson fabrication work  

Format - Shape size 2.4.1.1 

 
Project name       

Date: 
Site Representative  

            Area,caision No.:          ,stageNo:      

Measurement 
items 

Reference Positions 
Measurement 

value 
Inspection 

value 
Difference Positions 

Measurement 
value 

Inspection 
value 

Difference Positions 
Measurement 

value 
Inspection 

value 
Difference 

<Wall thickness > 
Side wall = OO 
Partition wall= 

OO 

 OO 

            

            

            

<Footing> 

B’=OO 
L=OO 
b= OO 

t= OO 

+OO 
-OO 

            

            

            

<Bottom salb 

thickness> 
d=OO 

+OO 

-OO 

            

            

<Length> 

L= OO 

+OO 

-OO 

            

            

<Width > 
B=OO 

+OO 
-OO 

            

<Diagonal> 
L’=OO 

+OO 
-OO 

            

<Height> 

H=OO 

+OO 

-OO 
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 Shape size control table of caisson installation   

Format - Shape size 2.4.2.1 

 
Project name       

Date: 
Site Representative  

Caisson 

No. 

Dislocation from the normal line Distance between caissons at intervals of installation joints Crown height 

Measurement 
position 

Measurement 
date 

Design 
Measurement 

value 
Difference 

Measurement 
position 

Measurement 
date 

Design 
Measurement 

value 
Difference 

Measurement 
position 

Measurement 
date 

Design 
Measurement 

value 
Difference 

NO.1 

     - 
1     

2     

          
3     

4     

 

          
     

     

          
     

     

 

          
     

     

          
     

     

 

          
     

     

          
     

     

 

          
     

     

     - 
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 Shape size control table of block (rectangular) fabrication    

Format - Shape size 2.5.1.1(1) 

 
Project name       

Date: 
Site Representative  

Fabricatio
n No. 

Length Width Height Convex width Concave width Distance from projection 
Diagon

al Upper Lower Upper Lower 
Right 
side 

Left 
side 

Upper Lower 
Right 
side 

Left 
side 

Upper Lower 
Right 
side 

Left 
side 

Upper Lower 

B
1 

B
2 

B
3 

B
4 

A
1 

A
2 

A
3 

A
4 

C
1 

C
2 

C
3 

C
4 

D
1 

D
2 

D
3 

D
4 

h
1 

h
2 

h
3 

h
4 

D
5 

D
6 

D
7 

D
8 

h
5 

h
6 

h
7 

h
8 

E
1 

E
2 

E
3 

E
4 

E
5 

E
6 

E
7 

E
8 

T
1 

T
2 

 

Design 

value 
                                      

Measur
ement 

Value 

                                      

Difirenc
e 
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 Shape size control table of L- shaped block fabrication  

Format - Shape size 2.5.1.1(2) 

 
Project name      

 
Date: 
Site Representative 

 

Fabrication No. 
Width Length Height Thickness of component 

A1 A2 A3 B1 B2 B3 B4 B5 B6 C1 C2 C3 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 

 

Design value                         

Measurement value                         

Difierence                         
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 Shape size control table of cellular block fabrication  

Format - Shape size 2.5.1.1(3) 

 
Project name      

 
Date: 
Site Representative 

 

Fabrication No. 
Width Length Height Thickness of component Diagonal 

A1 A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 T1 T2 T3 T4 T5 T6 T7 T8 L1 L2 

 

Design value                       

Measurement value                       

Difierence                       
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 Check list of appearances of block fabrication  

Format - Shape size 2.5.1.1(4) 

 
Project name      

 
Date: 
Site Representative 

 

Check items 

Fabrication No.(Block No.)  

Fabrication Date  

Inspection date  

  

Check for large bubble  

Check for cracks  

Check for rock pockets  

Check for wire’s damage  

Check for nicks in block  

Check for adherence of mud  

Check for incorrectness in numbering  

  

Others  

Overall rating  

Sketch 

 

 

 
 
 
 
 
 
 
 
 

(Draft)
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Shape size control diagram of armor stone leveling (1) 
Project name:               Format – Shape size 2.10.1.1(1) 

 
 

 

(Draft)
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Shape size control diagram of armor stone leveling (2) 
Project name:               Format – Shape size 2.10.1.1(2) 

 
 

 
 
 

    

(Draft)
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Shape size control table of foot protection block fabrication  

Format - Shape size 2.10.3.1 

 
Project name      

 Date: 
Site Representative 

 

Fabrication No. 
Length Width Length Diagonal 

Remarks upper Lower upper Lower Right side Left side 
L1 L2 

 

Design value             

Measurement value                

Difierence                

 

                

                

                

 

                

                

                

 

                

                

                

 

                

                

                

 

                

                

                

 
 
 

 
 

(Draft)
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 Shape size control table of coping concrete (Breakwater)  

Format - Shape size 2.11.1(1) 

 
Project name      

 
Date: 
Site Representative 

 

 
                                                                                                                                                                                                              

Caisson 
No. 

Measurement 
date 

Crown height (thickness ) Crown width Length Dislocation from the normal line 

Measurement 
date 

Design 
value 

Measurement 
value 

Difference 
Measurement 

date 
Design 
value 

Measurement 
value 

Difference 
Measurement 

date 
Design 
value 

Measurement 
value 

Difference 
Measurement 

date 
Design 
value 

Measurement 
value 

Difference 

 

 1    7    10        

 2    8            

 3    9            

 4                

 5                

 6                

 

                 

                 

                 

                 

                 

                 

 

                 

                 

                 

                 

                 

                 

 

                 

                 

                 

                 

                 

                 

 
 
 
 

 
 
 

(Draft)



TCVN XXXX: 2016 

 

 

 

197 

 Shape size control table of coping concrete (Quay wall)  

Format - Shape size 2.11.1(2) 

 
Project name      

 
Date: 
Site Representative 

 

Measurement 
point 

Crown height (Thickness ) Crown width Length Dislocation from 

The normal line H1 H2 H3 B l 

Design 

value 

Measuremen

t 
value 

Difference 
Design 

value 

Measuremen

t 
value 

Difference 
Design 

value 

Measuremen

t 
value 

Difference 
Design 

value 

Measuremen

t 
value 

Difference 
Design 

value 

Measuremen

t 
value 

Difference 
Design 

value 

Measuremen

t 
value 

Difference 

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

 

 

(Draft)



TCVN XXXX: 2016 

 

 

 

198 

 Shape size control table of bollard  

Format - Shape size 2.12.1.1 

 
Project name      

 
Date: 
Site Representative 

 

No. Dislocation from the front of the pier Crown height 
Interval on 

center 
Foundation (straight post ) 

Remarks 
width Length Heigth 

From reference point - - - - - -  

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 

 
 

(Draft)
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 Shape size control table of fender  

Format - Shape size 2.12.2.1 

 
Project name      

 
Date: 
Site Representative 

 

No. Installation height Interval on center Remarks 

From reference point - -  

    

    

    

    

    

    

    

    

    

    

                                                                                                                                                                                              

 

 

(Draft)
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 Shape size control table of car stopper   

 Format - Shape size 2.12.3.1 

 
Project name      

 
Date: 
Site Representative 

 

No. Dislocation from the front of the pier Installation height Interval on center Remarks 

From reference point - - -  

     

     

     

     

     

     

     

     

     

     

     

                                                                                                                                                               
 

 

(Draft)
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 Shape size control table of soil excavation  

Format - Shape size 2.14.3.1 

 
Project name      

 
Date: 
Site Representative 

 

Kind 
Measurement point 

Height Width Length 

1 2 3 4 5 6 7 O~O O~O O~O On line O On line O On line O 

NO.OO 

Design value              

Measurement 
value 

          NO.OO NO.OO NO.OO 

Difference           ~
 

~
 

~
 

NO.OO 

            

  

            

            

NO.OO 

            

            

            

 

            

            

            

 

            ~
 

~
 

            NO.OO NO.OO 

              

 
 

 
 
 

(Draft)
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 Shape size control table of fillet weding  

Format - Shape size 2.18.1.1(1) 

 
Project name      

 
Date: 
Site Representative 

 

Measurement point 
Weld leg size 

Throat 
depth 

Size 
Weld length 

 

Measurement point 
Weld leg size 

Throat 
depth 

Size 
Weld length 

a b c d a b c d 

 

Design Value      

 

Design Value      

Measurement Value      Measurement Value      

Difference      Difference      

 

      

 

      

            

            

 

      

 

      

            

            

 
 
 

(Draft)
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 Shape size control table of butt weding  

 Format - Shape size 2.18.1(2) 

 
Project name      

 
Date: 
Site Representative 

 

 

Measurement point 

Throat 
depth 

Root 
gap 

Groove 
depth 

Groove 
angle 

Weld length 

 

Measurement point 

Throat 
depth 

Root 
gap 

Groove 
depth 

Groove 
angle 

Weld length 
a b c  a b c  

 

Design Value      

 

Design Value      

Measurement Value      Measurement Value      

Difference      Difference      

 

      

 

      

            

            

 

      

 

      

            

            

 

      

 

      

            

            

 
 

 
 

(Draft)
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 Shape size control table of reinforcement flare weding  

Format - Shape size 2.18.1.1(3) 

 
Project name     

 
Date: 
Site Representative 

 

Measurement point 

Throat 
depth 

Root 
gap 

Weld length 

 

Measurement point 

Throat 
depth 

Root 
gap 

Weld length 
D a D a 

 

Design Value    

 

Design Value    

Measurement Value    Measurement Value    

Difference    Difference    

 

    

 

    

        

        

 

    

 

    

        

        

 

    

 

    

        

        

 
 
 
 
 
 
 
 
 
 
 
 
 

(Draft)
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 Shape size control table of dredging  

Format - Shape size 2.19.1(1) 

 
Project name      

 
Date: 
Site Representative 

 

Measurement point No 
Distance No 

NO.OO 
NO.OO 
+O.O m 

NO.OO 
NO.OO 
+O.O m 

NO.OO 
NO.OO 
+O.O m 

NO.OO NO.OO NO.OO NO.OO NO.OO NO.OO NO.OO 

+OO.O m 
Design value 15.20             

Measurement value 15.30             

Difference -0.10             

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

+OO.O m 
Design value              

Measurement value              

Difference              

 
 

 

(Draft)
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Shape size control diagram of dredging 
Project name:               Format – Shape size 2.19.1(2) 

 

(Draft)




