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2. Proposed amendments: 
(New text indicated by shading and deletions by strikethrough) 

 
Chapter 1 
Construction Monitoring Procedure 
 
■ Section 1 
 General 
1.1 Introduction 

1.1.3 The links to FDA and SDA within the Construction Monitoring (CM) procedure ensure that a seamless transition of 
quality monitoring is achieved throughout the life of the vessel. 
  
1.1.3 The ShipRight notation (Construction Monitoring) complements the ShipRight SDA, FDA, FDA Plus ( ), FDA ICE, 
FDA SPR and WDA notations, and will be assigned when the controls in construction tolerances detailed in the relevant 
ShipRight procedures have been applied and verified. The ShipRight notation CM is mandatory upon application of any of 
the following ShipRight notations: SDA, FDA, FDA Plus ( ), FDA ICE, FDA SPR and WDA. See Pt 1, Ch 2, 2.3 Class 
notations (hull) of Lloyd’s Register’s Rules and Regulations for the Classification of Ships. 
  
1.1.4 The ShipRight notation CM is mandatory for CSR double hull oil tankers greater than 150 m in length. See Pt 4, 
Ch 9, 1.3 Class notation and applicable Rules for CSR Double Hull Oil Tankers 1.3.6 of Lloyd’s Register’s Rules and 
Regulations for the Classification of Ships. 
  
1.1.5 The ShipRight notation CM is mandatory for CSR bulk carriers greater than 150 m in length. See Pt 4, Ch 7, 1.4 
Class notation for CSR bulk carriers 1.4.4 of Lloyd’s Register’s Rules and Regulations for the Classification of Ships. 
  
1.1.4 1.1.6 The ShipRight CM procedure forms an element of an integrated approach to the design, construction and 
monitoring of the critical areas of ship structures. The application of the CM procedure enhances not only the confidence 
of the Owner and Classification Society in the hull construction but also quality control procedures employed by the 
Shipyard at the structurally critical locations. 
 
1.3 Outline of the Procedure 
  
1.3.5 On satisfactory completion of the CM requirements, Lloyd’s Register recommends the assignment of the 'ShipRight 
CM' notation or descriptive note as appropriate. Upon completion of the ship, the Lloyd’s Register (LR) site surveyor 
Surveyor sends a copy of the approved CMP to Lloyd’s Register London (FEG) Fleet Services/First Entry Group for 
archiving. 
  
1.4 Scope of Application 
  
1.4.1 With the exception of passenger ships, the procedure is mandatory for all vessel types where either the SDA and/or 
FDA procedures have been applied on a mandatory basis. In cases where the SDA and/or FDA procedures have been 
applied on a voluntary basis, the Construction Monitoring procedure shall also be applied. 
  
1.4.1 The CM procedure is mandatory for all vessel types specified in Ch 1, 1.1 Introduction 1.1.3 to Ch 1, 1.1 Introduction 
1.1.5. In cases where SDA, FDA and/or other applicable direct calculations as specified in Ch 1, 1.1 Introduction 1.1.3 to 
Ch 1, 1.1 Introduction 1.1.5 have been applied on a voluntary basis, the CM procedure will also be applied. 
  
1.4.2 This procedure is applied to areas of the structure that have been identified as being critical locations through the 
application of the ShipRight procedures for Structural Design Assessment (SDA) and Fatigue Design Assessment (FDA), 
and other relevant procedures specified in Ch 1, 1.1 Introduction 1.1.3 to Ch 1, 1.1 Introduction 1.1.5, see also Rules for 
the Manufacture, Testing and Certification of Materials 
  
1.5 Classification Notation 
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1.5.1 Upon satisfactory application of this procedure, the vessels may be eligible to be assigned the Construction 
Monitoring notation 'ShipRight CM' and be entered in column 4 of the Register of Ships, in addition to the Hull and 
Machinery class notations defined in Pt 1, Ch 2,2 of the Rules for Ships. 
  
1.5.2 Where the ShipRight CM procedure has been applied on a voluntary basis, then an appropriate descriptive note 
will be entered in column 6 of the Register Book. See Pt 1, Ch 2,2.6 of the Rules for Ships. 
  
1.5.1 In accordance with Pt 3, Ch 16, 2.1 Construction Monitoring notation – CM of the Rules for Ships, extended controls 
on structural alignment, fit up and workmanship standards are to be applied in accordance with the ShipRight Construction 
Monitoring Procedure to areas of the ship structure where this has been requested or areas that have been shown by other 
ShipRight procedures to be in need of particular attention. The ShipRight Construction Monitoring Procedure is mandatory 
when one or more of the procedures indicated in Pt 3, Ch 16, 3 Structural design assessment, Pt 3, Ch 16, 4 Fatigue 
design assessment, or Pt 3, Ch 16, 5 Whipping design assessment have been applied, whether voluntarily or on a 
mandatory basis. Where the relevant procedures have been applied, the ShipRight notation CM is to be assigned, see 
also Pt 1, Ch 2, 2.3 Class notations (hull) 2.3.17. 
 

(Amendment of texts in Figure 1.3.1) 
   

 
Fig. 1.3.1 Fig. 1.1.1 Construction Monitoring Procedure 
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■ Section 2 

Lloyd’s Register Construction Monitoring Standard 
  
(Parts only shown) 
  
2.1 Construction Monitoring Standard – See also Appendix B 
  
2.1.1 The Construction Monitoring Standard (CMS) sets down the Construction Monitoring tolerances to be achieved at 
the critical locations in order that the requirements for the CM notation are met. The CMS covers such aspects of 
construction such as: 
  

• Alignment; 
• Fit-up; 
• Post-weld treatment for fatigue life improvement (e.g. concave bead profile, burr grinding, ultrasonic peening, 

etc.), where applicable; 
• Grinding details for the base material free edges for fatigue life improvement, where applicable; 
• Remedial Measures. 

  
2.1.2 When identifying the critical locations, particular consideration should be given to critical locations identified by SDA 
or FDA, and other applicable direct calculations as specified in Ch 1, 1.1 Introduction 1.1.3 to Ch 1, 1.1 Introduction 1.1.5, 
that constitute a unit joint and critical joints assembled in areas where environmental controls are difficult to apply such as 
in the erection area or building dock. 
  
2.1.3 In all cases, the construction standards and tolerances not indicated in this procedure are to be at least equivalent 
to the approved yard, national or international ship construction standards in use. 
  
2.1.3 Structural members are to be aligned following the provisions of IACS Recommendation No. 47, Tables 7 or 
according to the requirements of a recognised fabrication standard that has been accepted by the LR, see also Ch 1, 2.3 
Structural Alignment Considerations 2.3.5. In all cases, the construction standards and tolerances not indicated in this 
procedure are to be at least equivalent to the approved yard, national or international ship construction standards in use. 
  
2.1.4 The recommended quality standards for the alignment of critical structural components during new construction are 
shown in Appendix B, Table B-1 Table 1.8.1 Median Line Principle Alignment and Table 1.8.2 Heel Line Principle 
Alignment. 
  
2.1.5 The recommended quality standards for the standard tolerance of fit-up of structural components during new 
construction are shown in Appendix B, Table B-2 Table 1.8.4 Fit-up of Tee Joints. 
  
2.2 Scope of the Construction Monitoring Standard 
  
2.2.1 The CMS Construction Monitoring Standard (CMS) does not replace the shipbuilding construction standard 
employed by the shipyard and accepted by Lloyd’s Register. It is a supplementary standard supported by a survey 
procedure to promote a higher level of structural performance throughout the life of the ship. 
  
2.2.2 The construction and manufacture of the structural details in way of the identified critical areas shall be carried out 
in accordance with the following: 
  

• Lloyd’s Register's Rules and Regulations for the Classification of Ships. 
• Lloyd’s Register's FDA Level 1 Structural Detail Design Guide (where applicable). 
• The approved construction tolerances contained within the Construction Monitoring Plan. 
• The associated non-destructive examination (NDE) requirements, if necessary, at the discretion of the attending 

Surveyor. 
• Careful visual examination is to be provided of all weld bead surfaces in critical locations. Surface crack detection 

with a suitable Non-Destructive Examination (NDE) method is to be carried out as necessary if the weld surface 
quality is in doubt.  

• For vessels assigned the class notation ‘Chemical tanker’, surface crack detection with a suitable Non-
Destructive Examination (NDE) method is to be carried out according to Pt 3, Ch 10, 2.9 Inspection of welds 
2.9.10 (b) to Pt 3, Ch 10, 2.9 Inspection of welds 2.9.10 (e) of the Rules for Ships. 
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• Volumetric Non-Destructive Examination (NDE) requirements for full penetration joints as specified in Pt 3, Ch 
10, Table 10.2.6 Checkpoint locations of the Rules for Ships are to be provided.  

• All critical locations identified by SDA, FDA or by other applicable direct calculations are to be examined by NDE 
and this is to be agreed with the attending Surveyors. 

  
2.3 Structural Alignment Considerations 
  
2.3.5 In general, there are two types of alignment method in use;: the median line principle and the heel or moulded 
principle. These principles are outlined in Fig. 2.4.1 Figure 1.2.1 Recommended alignment of primary members. Whilst 
both alignment methods are generally acceptable, in cases where a more onerous trading pattern is specified or enhanced 
service life expectations are required, for instance, where the thickness difference in jointing plates is significant or when 
direct calculation identifies a limited margin of fatigue life, consideration should be given to the application of a suitable 
alignment method appropriate to the design criteria in order to achieve a preferable level of alignment. In addition to 
alignment considerations, it may also be preferable to apply a more stringent tolerance beyond those detailed in this 
procedure. In order to eliminate difficulties associated with alignment, a prudent consideration by the shipyard would be to 
ensure, where practicable, that the thickness of all structural members is reasonably compatible within regions where 
critical locations are likely to be identified. 
  
2.3.6 In addition to the basic design criteria, certain joints may be identified as requiring an enhanced level of alignment 
through the application of service experience. The joints identified may depend upon the ship type and the structural 
configuration but in general the following joints may require additional consideration: 
  

• Lower hopper knuckle on bulk carriers and oil tankers. 
• Lower stool connection to floors in way of longitudinal girders in bulk carriers. 
• Corrugated bulkhead flange to stool side plate (or floor) across stool top plate (or inner bottom). 
• Corrugated bulkhead web to supporting bracket fitted in way below the stool top plate. 
• Lower cofferdam bulkhead cruciform joint on membrane type gas carriers. 
• Upper hopper knuckle on membrane type gas carriers. 
• Aft end cargo area transition zone on membrane type gas carriers. 
• Fore end cargo area transition zone on membrane type gas carriers. 

  
2.3.7 When verifying the alignment of structural members, it should be noted that it is often impractical to directly measure 
the median line alignment and a heel line approach is used in lieu of direct measurement of alignment at median lines. 
Where the heel line approach is used, the maximum median line tolerances may be converted into heel line values using 
the equations given in Fig. 2.4.2 Figure 1.2.2 Equivalent heel line tolerances for median line alignment. 
  
2.3.8 In cases where two or more critical locations are connected by a secondary stiffening arrangement, i.e. double 
bottom/inner bottom longitudinals, it may be considered prudent to ensure that the alignment detail recommended in Lloyd’s 
Register's ShipRight FDA Level 1 Structural Detail Design Guide is maintained. This helps to ensure that a sound weld 
bead is formed without any 'overhang'. 
  
2.4 Construction Considerations 
  
2.4.3 If the critical connections are part of much larger erection joints in the building dock or berth it is much harder to 
control the alignment and fit-up of the interface and weld quality due to the size of the units and other external factors. 
During all stages of construction, but particularly when fabrication and erection takes place external to the construction 
hall, measures are to be taken to screen and pre-warm, as necessary, the general and local weld areas. Surfaces are to 
be dry and rapid cooling of welded joints is to be prevented. Particular attention is to be paid to Ch 13, 1 General Welding 
Requirements and Ch 13, 2 Specific Requirements for Ship Hull Structure and Machinery of Pt 3, Ch 10,2.12 of the Rules 
for Ships Lloyd’s Register’s Rules for Manufacture, Testing and Certification of Materials (hereinafter referred to as Rules 
for Materials). 
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(see Notes 1 and 2) 

 a ≤ tmin / 3 
 
where a is the ‘overhang’ 
of the thinner plate 
 
tmin = Min. (t1, t2, t3) 

  

Note 1:     For CSR bulk carriers and oil tankers, the IACS Recommendation No.47 is applicable. 
Note 2:     See also Table 1.8.3 Median Line Alignment. 

  
Fig. 2.4.1 Fig. 1.2.1 Recommended alignment of primary members 

  
(Rename title of Figure 1.2.2) 
  
Fig. 2.4.2 Fig. 1.2.2 Equivalent heel line tolerances for median line alignment 
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■ Section 3 

Phase 1 – Plan Development and Approval 
  
  
(Parts only shown) 
  
3.3 Construction Monitoring Plan 
  
3.3.5 A typical CMP is to contain the following information: 
  

• Appropriate structural plans with the critical locations clearly marked. 
• Details of appropriate construction tolerances including any 'design offset' at the critical locations are to be 

included on the appropriate structural plans for approval. 
• Where fatigue life improvement methods such as 'weld toe grinding' have been specified at the critical locations, 

these are to be included on the approved structural plans submitted within the CMP. 
• Where fatigue life improvement methods such as free edge grinding (not welding details) have been specified, 

these are to be included on the approved structural plans submitted within the CMP or equivalent documents, 
such as separate drawings or in the structural drawings. 

• Summary and cross-reference table of all critical locations indicating tolerances applied for misalignment and root 
gaps. 

• Alignment verification methods used, i.e. Offset marking. 
• Outline of quality controls in place during block construction, pre-erection and erection. 
• Outline of Q.A procedures used. 
• Methods for recording and reporting of inspection results. 
• Details of standard remedial measures to be employed where required. 

  
3.4 Fatigue Life Improvement 
  
3.4.1 Any application The implementation of fatigue life improvement methods such as grinding, dressing, etc. at the 
critical locations is to be discussed with the attending Lloyd’s Register Surveyor, if necessary. 
  
3.4.2 When specifying fatigue life improvement methods, detailed consideration is to be given to the application of quality 
control and quality assurance procedures to ensure that any potentially detrimental effects are eliminated. See Ch 2, Pt 2, 
4 Ch 2, 2.4 Fabrication stage fatigue strength improvement methods of the ShipRight FDA Level 1 Procedure – Structural 
Detail Design Guide. 
  
  
■ Section 4 

Phase 2 – Construction Monitoring 
  
  
(Parts only shown) 
  
4.1 Fabrication and Pre–erection 
  
4.1.2 Measures are, in general, to be taken to screen and pre-warm, as necessary, the general and local weld areas. 
Surfaces are to be dry and rapid cooling of welded joints is to be prevented. See Pt 3, Ch 10,2.12 of the Rules for Ships 
Ch 13, 1 General Welding Requirements and Ch 13, 2 Specific Requirements for Ship Hull Structure and Machinery of the 
Rules for Materials. In addition, the Shipbuilder ensures that all welders and welding operators Operators employed on 
that process are qualified to a suitable National or International Standard, e.g. EN288, ISO9956 etc. to Ch 12, 5 Welder 
qualification tests of LR’s Rules for Materials, as approved by Lloyd’s Register. 
  
4.1.3 The fabrication plans and other appropriate specifications, procedures and work instructions necessary for each 
phase of the fabrication process are to be made available at the appropriate inspection locations. The Shipbuilder maintains 
the inspection status of the critical structural components at appropriate stages in the fabrication process. This may include 
the direct marking of individual components. The marking method used is to be discussed and agreed with the attending 
Lloyd’s Register Surveyor. 
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4.1.4 Prior to the welding of critical joints, the Shipbuilder liaises with the attending Lloyd’s Register Surveyor with respect 
to arranging appropriate 'fit-up' inspection, if necessary. Records of inspection and measurements of alignments and root 
openings are to be easily referenced against the relevant structural components and be accessible to Lloyd’s Register. 
  
4.2 Assembly of Units 
  
4.2.2 Where a critical connection is also an erection joint, the attending Lloyd’s Register Surveyor is to liaise with the 
Shipyard to provide adequate inspection to ensure that the required construction tolerances of alignments and root 
openings are achieved. During unit erection it is common for plates to be released and material cropped to allow acceptable 
fit-up and alignment. This process often results in damage to the surrounding plating detrimental to the strength of the 
structure. It is recommended that where such practices have been employed, full penetration welding is specified for the 
re-welding of the structure. Where insert plates have been used, e.g. at the lower hopper knuckle web frame, it is 
recommended that these plates are left loose until such time that acceptable fit-up and alignment has been achieved. 
  
4.2.3 Where lifting lugs have been welded to large assembly blocks and are subsequently removed, the attending 
Lloyd’s Register Surveyor is to ensure that they have been removed in accordance with Pt 3, Ch 10,5.7.3 of the Rules for 
Ships Pt 3, Ch 10, 5.7 Other fittings and attachments 5.7.3 of the Rules for Ships and Ch 13, 1.10 Welding during 
construction 1.10.14 of the Rules for Materials. 
  
4.2.4 The Surveyor shall inspect the locations where lifting lugs have been removed to ensure that no cracks or other 
defects are present. At the discretion of the Surveyor, a full Full NDE, using Magnetic Particle Inspection of the finished 
surface of the plating, may is to be requested in way of critical areas where lifting lugs have been removed. 
  
4.3 Inspection of Welds 
  
4.3.2 Finished welds are to undergo a visual inspection by the attending Lloyd’s Register Surveyor. The Shipbuilder shall 
ensure that all welds presented for visual inspection are clean, having all rust and weld slag removed and be free of 
coatings that may impair the inspection, see Pt 3, Ch 10,2.13.4 of the Rules for Ships Ch 13, 1.11 Non-destructive 
examination of welds 1.11.3 to Ch 13, 1.11 Non-destructive examination of welds 1.11.6 of the Rules for Materials. The 
inspection is to verify that all welds are sound, free from cracks, undercut and notches, and substantially free from lack of 
fusion, incomplete penetration, slag inclusion and porosity. The surface of all finished welds shall be inspected to ensure 
that they are reasonably smooth, and substantially free of overlap and undercut. Fillet welds are to be inspected to ensure 
that they are continuous around scallops, brackets, stiffeners, etc. thus avoiding craters and incipient cracks at points of 
stress concentration. 
  
4.3.3 Weld sizes shall be inspected to ensure they are consistent over their entire length and are of the correct 
dimensions. In cases where the critical location is designed as a partial penetration T-butt weld, it is recommended that 
the bevel level is measured and recorded during fit-up inspection to ensure that the weld size is achieved. Finished weld 
profile characteristics can have a marked effect upon joint fatigue, particularly excessive flank angle. The approved 
dimensional requirements, including flank angle, are to be verified using a suitable gauge and shall meet the criteria 
specified in the CM Standard. 
  
4.3.11 Only where absolutely necessary should methods for fatigue strength improvement be considered at the fabrication 
stage and then only as remedial measures. In these cases, strict quality control procedures are to be applied. If post-
welding treatment is applied for fatigue strength improvement, surface crack detection with a suitable Non-Destructive 
Examination (NDE) method is to be provided on the whole weld surface. 
  
 

■ Section 5 
Construction Monitoring Compliance 

  
  
(Parts only shown) 
  
5.1 Compliance 
  
5.1.3 On satisfactory completion of all inspections, the Surveyor shall confirm that the structure complies with the 
approved CM tolerances and recommend the assignment of the appropriate notation, see 1.5.1 Ch 1, 1.5 Classification 
Notation. This is also to include recorded data of misalignment and root opening measured during ship construction. 
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(Rename title of Appendix A to Section 7) 
  
Appendix A:  Sample Construction Monitoring Plan 
  
  
■ Section 7 

Sample Construction Monitoring Plan (Example for pre-CSR Ships) 
  
 
(Rename title of Appendix B to Section 8) 
  
Appendix B:  Construction Monitoring Standard 
  
  
■ Section 8 

Construction Monitoring Standard 
  
  
(Add a new table after Table 1.8.2 ) 
  
Table 1.8.3 Median Line Alignment 
  

Median Line Alignment Tolerance Remarks 

 

 
a ≤ tmin / 3 
 
where a is the ‘overhang’ 
of the thinner plate 
 
tmin = Min. (t1, t2, t3) 
 

 
Misalignment Repair: 
 
tmin / 3 < a < tmin / 2 
 
Increase weld leg by 15% 
 
a > tmin / 3 
 
Release and re-fit over 
minimum 50a 

Note 1: For CSR bulk carriers and oil tankers, the IACS Recommendation No.47 is applicable. 

  
  
Table B.2 Table 1.8.4 Fit-up of Tee Fillet Welds Joints 

Detail CM Standard Notes 
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G ≤ 2 mm 

The high penetration of semi-

automatic welding processes often 

results in solidification cracking and 

porosity. In such cases where a 

semi-automatic process is to be 

used, it is to be demonstrated as 

satisfactory prior to fabrication. 

 

a α = 45° – -60° 
b β = 70° 45° – -90° 

G ≤ 2 3 mm 
  

 

G ≤ 2 mm 

R ≤ 3 mm 

ϴ = 50° 30° – 60° 
  

 

t > 19 mm 19 mm 

G ≤ 2 mm 

R ≤ 3 mm 

ϴ = 50° 30° – 60° 

  

  
  
(Delete Table B.4 and Table B.5 as shown below) 
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(Rename title of Appendix C to Section 9) 
 
APPENDIX C: Construction Monitoring Technical Detail Supplements 
  
■ Section 9 

Construction Monitoring Technical Detail Supplements 
  
 
(Whole new contents to be added) 
  
To be issued. 
  
9.1  Passenger Ships and Ro–Ro Ships 
  
9.1.1 Reference is made to the following LR ShipRight procedures: 
  

• LR, ShipRight SDA Procedure for Primary Structure of Passenger Ships, Tables 3.5.1 to 3.5.4 and Figure 3.5.1. 
• LR, ShipRight SDA Procedure for Primary Structure of Ro-Ro Ships, Tables 3.5.1 to 3.5.4 and Figure 3.5.1. 
• LR, ShipRight FDA Level 1 Procedure – Structural Detail Design Guide. 
• LR, ShipRight FDA Level 3 Procedure – Guidance on direct calculations. 

  
9.1.2 Misalignment of critical cruciform details: 
  

• Structural members are to be aligned following the provisions of IACS Recommendation No. 47, Tables 7 or 
according to the requirements of a recognised fabrication standard that has been accepted by the LR. 

• See Figure 1.2.1 Recommended alignment of Primary Members. 
• When difference between t1 and t2 of abutting elements forming cruciform joints is significant, special 

consideration will be required, see Figure 1.9.1 Misalignment of critical cruciform details. 
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Fig. 1.9.1 Misalignment of critical cruciform details 

  
  
9.1.3 Plate inserts in way of openings located in highly stressed critical areas: 
  

• Control of corners radii is to be carried out. 
• Where plates with different thicknesses are joined, the change in the as-built plate thickness is not to exceed 50 

per cent of the larger plate thickness in the load carrying direction. This also applies to strengthening by local 
inserts, e.g. insert plates in double bottom girders, floors and inner bottom. Where necessary, a transition plate is 
to be fitted. 

• Tapering and transition from thick inserts into the adjacent structures (recommended taper 1:4, but not more than 
1:3). 

• In order to determine the minimum geometrical extent of thicker insert plates, the fatigue performance of butt 
welds connecting thicker insert plates with the adjacent structure may need to be verified against the required 
criteria. 

• 100 per cent NDE on the weld of insert to base plate. 
  
9.1.4 Fatigue life improvement methods: 
  

1. Methods for the improvement of fatigue performance of structural details in the fabrication stage are described in 
Ch 2, 2.4 Fabrication stage fatigue strength improvement methods of LR’s ShipRight FDA Level 1 Procedure – 
Structural Detail Design Guide. 
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