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CHAPTER 1: INTRODUCTION 
 
 
Section 1: Application 
 
(Part only shown) 
 
1.1.5 The SDA procedure requires: 

• A detailed finite element analysis of the ship’s structural response to applied static and dynamic loads, using three-
dimensional (3-D) finite element analysis in accordance with Ch 2 Structural Design Assessment Procedure for Primary 
Structures. 

• Other direct calculations, as applicable. 
 
 
Section 2: Symbols 
 
(Part only shown) 
 
2.1.1 The symbols used in the SDA procedure, in Ch 2 Structural Design Assessment Procedure for Primary Structures, are defined 
as follows: 
 
THS_S  shallowest draught at the mid-hold position of the assessed cargo hold envisaged in harbour conditions, with one cargo 

hold fully loaded, taking into account the ship’s trim. THS_S is not to be taken as greater than 0,55TS 
 

THS_A  shallowest draught at the mid-hold position of the assessed cargo hold envisaged transverse bulkhead position between 
two adjacent assessed cargo holds envisaged in harbour conditions, with two adjacent cargo holds fully loaded, taking into 
account the ship’s trim. THS_A is not to be taken as greater than 0,75TS 

 
THD deepest draught at the mid-hold position of the assessed cargo hold in harbour conditions, taking into account the ship’s 

trim. THD is not to be taken as less than 0,85TS 
 
THD_S deepest draught at the mid-hold position of the assessed cargo hold envisaged in harbour conditions, taking into account 

the ship’s trim. THD_S is not to be taken as less than 0,85TS 
 
THD_A deepest draught at the transverse bulkhead position between two adjacent assessed cargo holds envisaged in harbour 

conditions, taking into account the ship’s trim. THD_A is not to be taken as less than 0,85TS 
 
TMPS_S shallowest draught at the mid-hold position of the assessed cargo hold envisaged in sea-going multi-port loading 

conditions, taking into account the ship's trim 
 
TMPS_A shallowest draught at the transverse bulkhead position between two adjacent assessed cargo holds envisaged in sea-

going multi-port loading conditions, taking into account the ship's trim 
 
TMPD_S deepest draught at the mid-hold position of the assessed cargo hold envisaged in sea-going multi-port loading 

conditions, taking into account the ship's trim 
 
TMPD_A deepest draught at the transverse bulkhead position between two adjacent assessed cargo holds envisaged in sea-going 

multi-port loading conditions, taking into account the ship's trim 
 
MS still water bending moment of homogeneous loading conditions  
 
MSH permissible sea-going hogging (positive) still water bending moment 
 
MSS permissible sea-going sagging (negative) still water bending moment 
 
MS_MP still water bending moment for multi-port loading conditions 
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CHAPTER 2: SDA PROCEDURE FOR PRIMARY STRUCTURES 
 
Section 4: Loading conditions 
 
(Part only shown) 
 
4.1 General 
 
4.1.1 The loading conditions which are likely to impose the most onerous regimes are to be investigated in the structural analysis. 
The standard load cases to be investigated are specified in Ch 2, 4.1 General 4.1.2, Ch 2, 4.1 General 4.1.3 and Ch 2, 4.1 General 
4.1.4. 
 
4.1.2 The following bending moment load cases are to be analysed. These load cases are intended for assessing the overall strength 
of the structure: 
 

 Homogeneous fully loaded conditions: see Table 2.4.1 Bending moment load cases – Fully loaded homogeneous loading 
conditions 

 Ballast conditions: see Table 2.4.2 Bending moment load cases – Ballast conditions 
 Harbour loading and unloading conditions: see Table 2.4.3 Bending moment load cases – Harbour loading/unloading 

conditions 
 
4.1.3 The following tank testing load cases are to be analysed: 

 Tank test conditions: see Table 2.4.4.5 Tank test conditions. 
 
4.1.4 The following shear force load cases are to be analysed. These load cases are intended for assessing the shear strength of 
longitudinal hull girder members in way of the transverse bulkheads and connections to transverse bulkhead horizontal stringers: 
 

 Ballast conditions: see Table 2.4.6 Shear force load case – Ballast conditions 
 Harbour loading and unloading conditions: see Table 2.4.5.7 Shear force load case – Harbour loading/unloading conditions 

 
4.1.5 For ships that are intended to operate with multiport loading patterns as specified in the ship’s loading manual, in addition to 
Ch 2, 4.1 General, 4.1.2 to Ch 2, 4.1 General, 4.1.4, the load cases in Table 2.4.4 Bending moment load cases – Multi-port loading 
conditions and Table 2.4.8 Shear force load case – Multi-port loading conditions are to be investigated for the assessment of multi-
port sea-going conditions will be specially considered, based on the actual loading conditions specified in the ship’s loading manual. 
In addition, hold mass curves for multi-port conditions also need to be derived in accordance to Ch 2, 7 Hold mass curves, also see 
Figure 2.7.1 Typical hold mass curves. The load cases for this assessment are to be agreed with Lloyd’s Register before 
commencement. 
 
4.1.6 Additional loading conditions to those specified in Ch 2, 4.1 General 4.1.2, Ch 2, 4.1 General 4.1.3 and Ch 2, 4.1 General 4.1.4 
may be required in consideration with the proposed structural arrangements. 
 
 
4.2 Application of loads 
 
4.2.5 For the bending moment load cases in Ch 2, 4.1 General 4.1.2, the hull girder bending moment in the FE model is to reach the 
values specified from Table 2.4.1 Bending moment load cases – Fully loaded homogeneous loading conditions to Table 2.4.45 Tank 
test conditions within the middle hold of the FE model. Where the hull girder bending moment resulting from the application of local 
loads is different from the specified value, the level of bending moment is to be adjusted by the method described in Ch 6, 1.1 
General. 
 
4.2.6 For the shear force load cases in Ch 2, 4.1 General 4.1.4, the hull girder shear force in the FE model at the middle hold’s fore 
and aft bulkhead positions is to reach the values specified in Table 2.4.5 Shear force load cases – Harbour loading/unloading 
conditions Table 2.4.6 Shear force load cases – Ballast conditions to Table 2.4.8 Shear force load cases – Multi-port loading 
conditions. The hull girder bending moment is also to reach the values specified in the Table within the middle hold of the FE model. 
Where the hull girder shear forces and bending moment are different from the specified values, the method described in Ch 6, 2.1 
General is to be used to adjust the shear force and bending moment levels. 
 
 



 

3 

 
 
 
 
 
Table 2.4.2 Bending moment load cases – Ballast conditions 

 
 
  

Load case Local loads Global loads 
Illustration of load case 

 Loads in holds and ballast water in tanks External pressure Hull bending 

Bal.1 (a)  All holds empty 
 
(b)  All ballast tanks full 
 
Static ballast pressures 

(a)   Deepest  draught in 
ballast conditions 
 
(b)  Wave crest 
 
TBD + WC 

(a) Maximum  hogging or minimum sagging 
still water bending moment given in the ship’s 
loading manual for ballast conditions (MS) 

Permissible still water bending moment 
(hogging) 
 
(b) Rule wave bending moment (hogging) 
 
MSH + MWH 

 

Bal.2 (a) All ballast tanks in way of middle hold 
empty, other ballast tanks full 
 
Static ballast pressure 

(a) Deepest draught in ballast 
conditions 
 
(b) Wave crest 
 
TBD + WC 

(a) Permissible still water bending moment 
(hogging) 
 
(b) Rule wave bending moment (hogging) 
 
MSH + MWH 
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Table 2.4.3 Bending moment load cases – Harbour loading/unloading conditions 
 
(Part only shown) 
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Load case 

Local loads Global loads 

Illustration of load case 

Loads in holds and ballast water in tanks (see Note 4) External pressure Hull bending 

Har.3a_1    

 

Har.3a_1 
(see Notes 2 
and 5) 

(a)  Aft and mid-holds carry maximum mass of heavy ore, 
including a margin (ΔM) specified in Note 1 with a 
specific gravity of 3,0 and fore hold empty 

 
(b)  Ballast tanks in way of aft and mid-holds empty and other 

ballast tanks full 

(a)  Shallowest draught in 
harbour conditions 

 
THS_A 

 
not to be taken greater 
than 0,75TS 

(a)  Permissible still 
water bending 
moment in 
harbour (sagging) 

 
MSS(har) 

 

Har.3b_1 

(see Note 3) 

   

 

Har.3b_1 
(see Note 3) 

(a)  Aft and mid-holds carry maximum mass of heavy ore, 
including a margin (ΔM), fore hold carries half the 
maximum mass of heavy ore, including a margin (ΔM). 
The cargo specific gravity is to be taken as 3,0 and (ΔM), 
according to Note 1 

 
(b)  Ballast tanks empty 

(a)  Shallowest draught in 
harbour conditions 

 
THS_A 

 
not to be taken greater 
than 0,75TS 

(a)  Permissible still 
water bending 
moment in 
harbour (sagging) 

 
MSS(har) 

 

Har.3a_2    

 



 

6 

Har.3a_2 
(see Notes 2 
and 5) 

(a)  Fore and mid-holds carry maximum mass of heavy ore, 
including a margin (ΔM) specified in Note 1 with a 
specific gravity of 3,0 and  aft hold empty 

 
(b)  Ballast tanks in way of fore and mid- holds empty and 

other ballast tanks full 

(a)  Shallowest draught in 
harbour conditions 

 
THS_A 

 
not to be taken greater 
than 0,75TS 

(a)  Permissible still 
water bending 
moment in 
harbour (sagging) 

 
MSS(har) 

 

Har.3b_2 

(see Note 2) 

   

 

Har.3b_2 
(see Note 2) 

(a)  Fore and mid-holds carry maximum mass of heavy ore, 
including a margin (ΔM), aft hold carries half the 
maximum mass of heavy ore, including a margin (ΔM). 
The cargo specific gravity is to be taken as 3,0 and (ΔM), 
according to Note 1 

 
(b)  Ballast tanks empty 

(a)  Shallowest draught in 
harbour conditions 

 
THS_A 

 
not to be taken greater 
than 0,75TS 

(a)  Permissible still 
water bending 
moment in 
harbour (sagging) 

 
MSS(har) 

 

Har.4a 

(see Note 2) 

   

 

Har.4a 

(see Note 2) 

(a)  Mid-hold empty and other holds carry maximum mass of 
heavy ore, including a margin (ΔM) specified in Note 1 
with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of mid-hold full and other ballast 

tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_S 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

 

Har.4b 

(see Note 3) 
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Har.4b 

(see Note 3) 

(a)  Mid-hold empty and other holds carry maximum mass of 
heavy ore, including a margin (ΔM) specified in Note 1 
with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of mid-hold full and other ballast 

tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_S 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

 

Har.5a_1    

 

Har.5a_1 
(see Notes 2 
and 5) 

(a)  Mid and aft-holds empty and fore hold carries maximum 
mass of heavy ore, including a margin (ΔM) specified in 
Note 1 with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of aft and mid- holds full and other 

ballast tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_A 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

 

Har.5b_1    

 

Har.5b_1 
(see Notes 3 
and 5) 

(a)  Mid and aft holds empty and fore hold carries half the 
maximum mass of heavy ore, including a margin (ΔM) 
specified in Note 1 with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of aft and mid-holds full and other 

ballast tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_A 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

 
Har.5a_2    
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Har.5a_2 
(see Notes 2 
and 5) 

(a)  Fore and mid-holds empty and aft hold carries maximum 
mass of heavy ore, including a margin (ΔM) specified in 
Note 1 with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of fore and 

mid-holds full and other ballast tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_A 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

 

Har.5b_2    

 

Har.5b_2 
(see Notes 3 
and 5) 

(a)  Fore and mid-holds empty and aft hold carries half the 
maximum mass of heavy ore, including a margin (ΔM) 
specified in Note 1 with a specific gravity of 3,0 

 
(b)  Ballast tanks in way of fore and 

mid-holds full and other ballast tanks empty 

(a)  Deepest draught in 
harbour conditions 

 
THD_A 

 
not to be taken less than 
0,85TS 

(a)  Permissible still 
water bending 
moment in 
harbour (hogging) 

 
MSH(har) 

NOTES 

1. ΔM is to be taken as the lesser of 3000 tonnes and 0,1M for ore carriers with a deadweight over 200 000 tonnes and for ore carriers with a deadweight less than or equal to 200 000 tonnes where single 
pass loading is required. For all ore carriers, ΔM is not to be taken as less than 0,05M. 

2. This load case is applicable to ore carriers with a deadweight over 200 000 tonnes, ore carriers with a deadweight less than or equal to 200 000 tonnes where single pass loading is required or ore carriers 
required to operate in multi-port loading conditions. 

3. This load case is applicable to ore carriers with a deadweight less than or equal to 200 000 tonnes where single pass loading is not required, and required to operate only in homogeneous loading conditions. 
4. Where the ballast tanks in way of the empty holds are required to be empty in harbour loading and unloading conditions, these loading conditions are to be analysed. 
5. The draught of these loadcases is to be taken at the position of the bulkhead located between consecutively empty holds or consecutively loaded holds. 
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Table 2.4.4 Bending moment load cases – Multi-port loading conditions 
 

 

  

Load case 
Local loads Global loads 

Illustration of load case 
Loads in holds and ballast water in tanks External pressure Hull bending 

MP.1 

(see Note 2) 

(a) Mid-hold carries maximum mass of light 
ore, including a margin (ΔM) specified in 
Note 1 with density of (M + ΔM) / Vh and 
other holds empty 
 
(b) Ballast tanks in way of mid-hold empty 
and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught in multi-
port loading conditions 
 
(b) Wave crest 
 
TMPS_S +  WC 

(a) Maximum hogging or minimum sagging still 
water bending moment given in the ship's 
loading manual for multi-port loading conditions 
(MS_MP) 

 

(b) Rule wave bending moment (hogging) 
 
MS_MP + MWH 

MP.2 

(see Note 2) 

(a) Mid-hold carries maximum mass of light 
ore, including a margin (ΔM) specified in 
Note 1 with density of (M + ΔM) / Vh and 
other holds empty 
 
(b) Ballast tanks in way of mid-hold empty 
and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught in multi-
port loading conditions 
 
(b) Wave trough 
 
TMPS_S –  WT 

(a) Permissible still water bending moment 
(sagging) 

 

(b) Rule wave bending moment (sagging) 
 
MSS + MWS 

MP.3 

(see Note 2) 

(a) Mid-hold carries maximum mass of 
heavy ore, including a margin (ΔM) specified 
in Note 1 with a specific gravity of 3.0 and 
other holds empty 
 
(b) Ballast tanks in way of mid-hold empty 
and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught in multi-
port loading conditions 
 
(b) Wave crest 
 
 TMPS_S  +  WC 

(a) Maximum hogging or minimum sagging still 
water bending moment given in the ship's 
loading manual for multi-port loading conditions 
(MS_MP) 

 

(b) Rule wave bending moment (hogging) 
 
MS_MP + MWH 

MP.4 

(see Note 2) 

(a) Mid-hold carries maximum mass of 
heavy ore, including a margin (ΔM) specified 
in Note 1 with a specific gravity of 3.0 and 
other holds empty 
 
(b) Ballast tanks in way of mid-hold empty 
and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught in multi-
port loading conditions 
 
(b) Wave trough 
 
 TMPS_S  -  WT 

(a) Permissible still water bending moment 
(sagging) 

 

(b) Rule wave bending moment (sagging) 
 
MSS + MWS 
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MP.5 

(see Note 3) 

(a) Mid-hold empty and other holds carry 
maximum mass of heavy ore, including a 
margin (ΔM) specified in Note 1 with a 
specific gravity of 3.0 
 
(b) Ballast tanks in way of mid-hold full and 
other ballast tanks empty 
 
Static ore and ballast pressure 

(a) Deepest draught in multi-
port loading conditions 
 
(b) Wave crest 
 
TMPD_S  +  WC 

(a) Maximum hogging or minimum sagging still 
water bending moment given in the ship's 
loading manual for multi-port loading conditions 
(MS_MP) 

 

(b) Rule wave bending moment (hogging) 
 
MS_MP + MWH 

MP.6 

(see Note 2) 

(a) Mid-hold empty and other holds carry 
maximum mass of heavy ore, including a 
margin (ΔM) specified in Note 1 with a 
specific gravity of 3.0 
 
(b) Ballast tanks in way of mid-hold full and 
other ballast tanks empty 
 
Static ore and ballast pressure 

(a) Deepest draught in multi-
port loading conditions 
 
(b) Wave trough 
 
TMPD_S  –  WT 

(a) Permissible still water bending moment 
(sagging) 

 

(b) Rule wave bending moment (sagging) 
 
MSS + MWS 

MP.7 

(see Notes 

2 and 4) 

 

(a) Fore and mid-holds carry maximum 
mass of heavy ore, including a margin (ΔM) 
specified in Note 1 with a specific gravity of 
3.0 and aft hold empty 
 
(b) Ballast tanks in way of fore and mid-
holds empty and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught at the 
transverse bulkhead position in 
multi-port loading conditions 
 
(b) Wave crest 
 
TMPS_A  +  WC 

(a) Maximum hogging or minimum sagging still 
water bending moment given in the ship's 
loading manual for multi-port loading conditions 
(MS_MP) 

 

(b) Rule wave bending moment (hogging) 
 
MS_MP + MWH 

MP.8 

(see Notes 

2 and 4) 

 

(a) Fore and mid-holds carry maximum 
mass of heavy ore, including a margin (ΔM) 
specified in Note 1 with a specific gravity of 
3.0 and aft hold empty 
 
(b) Ballast tanks in way of fore and mid-
holds empty and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Shallowest draught at the 
transverse bulkhead position in 
multi-port loading conditions 
 
(b) Wave trough 
 
TMPS_A  –  WT 

(a) Permissible still water bending moment 
(sagging) 

 

(b) Rule wave bending moment (sagging) 
 
MSS + MWS 
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MP.9 

(see Notes 

3 and 4) 

 

 

(a) Aft and mid-holds empty and fore hold 
carries maximum mass of heavy ore, 
including a margin (ΔM) specified in Note 1 
with a specific gravity of 3.0 
 
(b) Ballast tanks in way of aft and mid-holds 
full and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Deepest draught  at the 
transverse bulkhead position in 
multi-port loading conditions 
 
(b) Wave crest 
 
TMPD_A  +  WC 

(a) Maximum hogging or minimum sagging still 
water bending moment given in the ship's 
loading manual for multi-port loading conditions 
(MS_MP) 

 

(b) Rule wave bending moment (hogging) 
 
MS_MP + MWH 

MP.10 

(see Notes 

2 and 4) 

(a) Aft and mid-holds empty and fore hold 
carries maximum mass of heavy ore, 
including a margin (ΔM) specified in Note 1 
with a specific gravity of 3.0 
 
(b) Ballast tanks in way of aft and mid-holds 
full and other ballast tanks full 
 
Static ore and ballast pressure 

(a) Deepest draught  at the 
transverse bulkhead position in 
multi-port loading conditions 
 
(b) Wave trough 
 
TMPD_A  –  WT 

(a) Permissible still water bending moment 
(sagging) 

 

(b) Rule wave bending moment (sagging) 
 
MSS + MWS 

NOTES 

1.   ΔM as per Ch 1, Sec 2, 2.1. 

2.   If the ship’s loading manual consists of loading condition with any of the ballast tanks in way of the empty holds (within the FE model extent) empty, then all ballast tanks in the FE model are to be empty in 
the analysis. 

3.   If the ship’s loading manual consists of loading condition with any of the ballast tanks in way of the empty holds (within the FE model extent) empty, then all ballast tanks in the FE model are to be empty in 
the analysis. Permissible hogging still water bending moment (MSH) and Rule wave hogging bending moment (MWH) are to be applied.  

4.   The draught of these loadcases is to be taken at the position of the bulkhead located between consecutively empty holds or consecutively loaded holds in a multi-port loading condition. 
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Table 2.4.45 Tank test conditions 
 
 
 
 
 
Table 2.4.6 Shear force load cases – Ballast conditions 
 
 

Load case Local loads Global loads 

Illustration of load case 
 

Loads in holds and 
ballast water in tanks 

External pressure Hull bending Hull shearing 

Bal.2 (a) All ballast tanks in way 
of mid-hold empty, other 
ballast tanks full 
 
Static ballast pressure 

(a) Deepest draught in relevant 
ballast conditions envisaged 
 
(b) Wave crest 
 
TBD  +  WC 

(a) Permissible still water 
bending moment (hogging)
 

(b) Rule wave bending 
moment (hogging) 
 
MSH + MWH 

Aft transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (positive) 
 
(b) Rule wave shear force (positive) 
 
QSP (seagoing) + QWP (seagoing) 
 
 

Fore transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (negative) 
 
(b) Rule wave shear force (negative)
 
QSN (seagoing) +QWN (seagoing) 

 
 
 
 
 
Table 2.4.57 Shear force load cases – Harbour loading/unloading conditions 
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Table 2.4.8 Shear force load cases – Multi-port loading conditions 
 

Load case 
Local loads Global loads 

Illustration of load case Loads in holds and 
ballast water in tanks 

External pressure Hull bending Hull shearing 

MP.2 

(see Note 2) 

 

(a) Mid-hold carries 
maximum mass of light ore, 
including a margin (ΔM) 
specified in Note 1 with 
density of (M + ΔM) / Vh and 
other holds empty 
 
(b) Ballast tanks in way of 
mid-hold empty and other 
ballast tanks full 
 
Static ore and ballast 
pressure 

(a) Shallowest draught in multi-
port loading conditions 
 
(b) Wave trough 
 
TMPS_S –  WT 

(a) Permissible still water 
bending moment (sagging)
 

(b) Rule wave bending 
moment (sagging) 
 
MSS + MWS 

Aft transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (negative) 
 
(b) Rule wave shear force (negative)
 
QSN (seagoing) + QWN (seagoing) 
 
Fore transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (positive) 
 
(b) Rule wave shear force (positive) 
 
QSP (seagoing) +QWP (seagoing) 

MP.5 

(see Note 3) 

 

(a) Mid-hold empty and 
other holds carry maximum 
mass of heavy ore, 
including a margin (ΔM) 
specified in Note 1 with a 
specific gravity of 3.0 
 
(b) Ballast tanks in way of 
mid-hold full and other 
ballast tanks empty 
 
Static ore and ballast 
pressure 

(a) Deepest draught in multi-
port loading conditions 
 
(b) Wave crest 
 
TMPD_S  +  WC 

(a) Maximum hogging or 
minimum sagging still water 
bending moment given in 
the ship's loading manual 
for multi-port loading 
conditions (MS_MP) 

 

(b) Rule wave bending 
moment (hogging) 
 
MS_MP + MWH 

Aft transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (positive) 
 
(b) Rule wave shear force (positive) 
 
QSP (seagoing) + QWP (seagoing) 
 
Fore transverse bulkhead 
 
(a) Permissible still water shear force 
in seagoing condition (negative) 
 
(b) Rule wave shear force (negative)
 
QSN (seagoing) +QWN (seagoing) 

NOTES 

1. ΔM as per Ch 1, Sec 2, 2.1. 
2. If the ship’s loading manual consists of loading condition with any of the ballast tanks in way of the empty holds (within the FE model extent) empty, then all ballast tanks in the FE model are to be empty in the 

analysis.  
3. If the ship’s loading manual consists of loading condition with any of the ballast tanks in way of the empty holds (within the FE model extent) empty, then all ballast tanks in the FE model are to be empty in the 

analysis. Permissible hogging still water bending moment (MSH) and Rule wave hogging bending moment (MWH) are to be applied. 
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CHAPTER 2: SDA PROCEDURE FOR PRIMARY STRUCTURES 
 
Section 5:  Stress acceptance criteria 
 
(Part only shown) 
 
Table 2.5.1 Maximum permissible membrane Von Mises equivalent stresses 
 

Structure items 
Permissible stress (N/mm2) 

perm 
Remarks 

Face plate of primary transverse member 0,75 o  

Transverse corrugated bulkhead and lower stool 

Transverse bulkhead in ballast tank and horizontal girder on it 
0,75 o  

Cross deck (within 0,075b from the longitudinal line of opening), hatch 
end beam and upper stool 0,75 o  

Cross deck (inboard of 0,075b from the longitudinal line of opening) 0,46 o  

(b) Fine mesh regions 

Average stress average o See Notes 2 and 3 

Peak stress 1,2 average o See Note 2 

Symbols and definitions 

L = 235/kL, in N/mm2 

kL = higher tensile steel factor as specified in Pt 3, Ch 2, 1.2.2 of the Rules for Ships 

σo = see Ch 2, 2.1 Structural modelling 2.1.1 

b is the breadth of the deck opening. 

 
 
 
Section 6: Buckling acceptance criteria 
 
(Part only shown) 
 
Table 2.6.2 Required minimum buckling factor of safety, λR, of plate panel 
 

Structure items λR 

Double bottom floor 

Primary transverse member 
1,1 

Cross-deck (within 0,075b from the longitudinal line of opening), hatch end beam and 
upper stool 

1,2 

Cross deck (inboard of 0,075b from the longitudinal line of opening) 1,5 

Note 1.  b is the breadth of the deck opening. 
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Section 7: Hold mass curves 
 
(Part only shown) 
 
7.1 General 
 
7.1.1 Pt 3, Ch 4, 8.3 of the Rules for Ships requires a set of hold mass curves to be included in the ship’s loading manual and the ship’s 
loading instrument for ore carriers with a Rule length greater than or over 150 m. These hold mass curves are to show the maximum 
allowable and minimum allowable cargo masses as a function of the ship’s draught, in sea-going, harbour loading and unloading 
conditions. The hold mass curves for each single hold and any two adjacent holds are to be included. 
 
7.1.2 The hold mass curves are derived, based on the sea-going and harbour load cases given from Table 2.4.1 Bending moment load 
cases – Fully loaded homogeneous loading conditions to Table 2.4.5 Shear force load cases – Harbour loading/unloading conditions 
Table 2.4.8 Shear force load cases – Multi-port loading conditions. For draught conditions other than those specified Table 2.4.1 
Bending moment load cases – Fully loaded homogeneous loading conditions to Table 2.4.5 Shear force load cases – Harbour 
loading/unloading conditions Table 2.4.8 Shear force load cases – Multi-port loading conditions, the maximum and minimum allowable 
cargo masses are, in general, determined by adjusting the cargo mass such that the net load acting on the double bottom structure, 
i.e., the difference between cargo weight and buoyancy, is maintained as in the analysed load cases. 
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Table 2.7.1 Reference load cases and α factors for hold mass curves 
 

Description α Tref (m) Load cases 

Homogeneous loading condition Single hold Sea-going 
Upper limit 

0,5 (1) 
0,0 (2) 

TS Homo.1, Homo.2, Homo.3, and Homo.4 

Lower limit 1,0 TBD Bal.1, Bal.2 

Homogeneous loading condition Two adjacent holds Sea-going 
Upper limit 

0,5 (1) 
0,0 (2) 

TS Homo.1, Homo.2, Homo.3, and Homo.4 

Lower limit 1,0 TBD Bal.1, Bal.2 

Harbour loading/unloading (3) Single hold Harbour 
Upper limit 1,0 THS_S Har.1a, Har.2a 

Lower limit 1,0 THD_S Har.4a 

Harbour loading/unloading (4) Single hold Harbour 
Upper limit 1,0 THS_S Har.1b, Har.2b 

Lower limit 1,0 THD_S Har.4b 

Harbour loading/unloading (3) Two adjacent holds Harbour 
Upper limit 1,0 THS_A Har.3a_1, Har.3a_2 

Lower limit 1,0 THD_A Har.5a_1, Har.5a_2 

Harbour loading/unloading (4) Two adjacent holds Harbour 
Upper limit 1,0 THS_A Har.3b_1, Har.3b_2 

Lower limit 1,0 THD_A Har.5b_1, Har.5b_2 

Multi-port loading condition Single hold Sea-going 

Upper limit 
0,5 (1) 
0,0 (2) 

TMPS_S MP.1, MP.2, MP.3, MP.4 

Lower limit 1,0 TMPD_S MP.5, MP.6 

Multi-port loading condition Two adjacent holds Sea-going 
Upper limit 

0,5 (1) 
0,0 (2) 

TMPS_A MP.7, MP.8 

Lower limit 1,0 TMPD_A MP.9, MP.10 
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Note 1: Hold mass curves are to be provided if operation in multi-port loading conditions are required. 

Fig. 2.7.1   Typical hold mass curves 
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APPENDIX A: ORE LOADS 
 
Section 1: Ore Loads 
 
1.3 Ore loads 
 
1.3.1 Static ore pressures acting on the periphery of the cargo hold are given by the following formulae: 
 

pcs =  ρ 	 	 	  
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referred to in this clause as ‘Lloyd's Register’. Lloyd's Register assumes no responsibility and shall not be liable to any person for any loss, 
damage or expense caused by reliance on the information or advice in this document or howsoever provided, unless that person has signed a 
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