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21. Create loads 

The hydrostatic spill loads need to be described by use of an analytical field 

22. Assign the predefined temperature field from the heat transfer analysis. 

The heat transfer must be created in the initial step and be modified in the thermal step (12). 

The number of thickness integration points and the mesh number must also be the same as in 

the heat transfer analysis. 

 

 

Figure 3-12: Predefined field manager 
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The interpolated midside notes is turned on in the analysis. This is required because the change 

in the order of interpolation varies between the first order heat transfer element and the 

(selectable) second order stress element. The advantage of using a second order stress element 

is to obtain a more realistic deformation pattern, and avoid discontinuity for the strains. See 

Figure 3-13 

 

Figure 3-13: Interpolation order 
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Figure 3-16: Temperature distribution for load case 10 

 

 

Figure 3-17: Temperature distribution for load case 11 

 

The transition between the thermal loading and air at the inside of the tank, is modelled as 

similar boundary conditions, with different values. This causes the sharp temperature change at 

the inside of the wall. A temperature variation of 165 °C over an infinitesimal is not realistic, 

but may be considered as conservative. A large temperature difference vertically will cause 

high stresses and result in greater surface cracks.  
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The final temperature distribution for the inner and outer face is shown in Figure 3-18. 

 

 

Figure 3-18: Temperature at inner surface (L) and outer surface (R) 
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The hand calculation was plotted and controlled by its initial definition, which gives that U(x=0) 

and Nφ(x=0) must be zero. The FEM model results was then compared to the hand calculation.  

 

        

Figure 3-19: Deflection (L) and membrane force (R) by internal gas pressure 

 

        

Figure 3-20: Longitudinal moment (L) and shear force (R) by internal gas pressure 
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As seen in the figures above, the FEM model does not replicate the hand calculation exactly. 

There are small differences, mainly because of a small boundary deflection that appeared at the 

wall-slab connection. This deformation was considered realistic, since the pressure load would 

deform the slab in radial direction. The boundary constraints defined for the hand calculation, 

where wh and dwh/dx was stated 0, cause no deformation or angular deflection, which again 

result in the mathematical correct solution for the longitudinal moment and shear force. The 

plots stop at wall height 25 m. From this height, the constraints from the ring beam would take 

action. Constraints from two edges was not considered in this thesis.  

A second verification of the FEM model was done in order to verify a hydrostatic load. For 

simplification, a hydrostatic load for the entire wall was assigned, instead of one of the liquid 

loads. This is a simplification since a new boundary effect would be created if the hydrostatic 

load did not cover the entire wall height (4). The constants for integration were given in Eq. 

2-54 and Eq. 2-55.  

 

 𝑀0 = (
𝐻

𝐿𝑒
− 1)

𝑟2𝛾𝑠

𝐸ℎ

2𝐷

𝐿𝑒
= 3173 𝑘𝑁𝑚

1

𝑚
 Eq. 2-54 

 𝑉0𝐿𝑒 = (1 −
2𝐻

𝐿𝑒
)
𝑟2𝛾𝑠

𝐸ℎ

2𝐷

𝐿𝑒
=  1556 𝑘𝑁

1

𝑚
 Eq. 2-55 

 𝑟 =  40 𝑚, 𝛾𝑠 = 10
𝑘𝑁

𝑚3
, 𝐸 =  35000 𝑀𝑃𝑎, 𝐻 =  38 𝑚  
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Figure 3-21: Deflection (L) and membrane force (R) by hydrostatic load 

 

        

Figure 3-22: Longitudinal moment (L) and shear force (R) by hydrostatic load 

  

Again, the FEM model does not replicate the hand calculation exactly, but the results are very 

close. A small deformation at the wall-slab connection and some inaccuracy at the ring beam 

should be noted. The ring beam creates another set of boundary constraints, which is not 

discussed in this thesis. However, in accordance with (4), Axisymmetric Shells - Sørensen 

1999, the solution should be correct.   
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𝑛𝑝ℎ =

𝑁𝑝ℎ

ℎ
= −8.75 𝑀𝑃𝑎 Eq. 3-1 

 
𝑛𝑝𝑣 =

𝑁𝑝𝑣

ℎ
= −5.25 𝑀𝑃𝑎 Eq. 3-2 

   

By common literature idealizes prestress for the circumferential direction as a uniform pressure 

load. This means that the circumferential prestress could be replaced by an outer pressure load, 

defined as 𝑝𝑝ℎ, where 𝑟𝑤 is radius from centre to outside of the wall 

 
𝑝𝑝ℎ =

𝑁𝑝ℎ

𝑟𝑤
= −0.172 𝑀𝑃𝑎 Eq. 3-3 

 

The main difference between applying the prestress as prestressed tendons or as an outer 

pressure load is when it is applied. Abaqus handles the prestressed tendons as an initial 

condition, which means that the shell section forces include the prestress forces. The pressure 

load will instead be a load force, which is not included in the shell section force.  

This difference may been seen when shell sectional forces are analysed. Shell Force N1 is 

shifted by Nph in Figure 3-24, but there is no change in the compressive stress in the middle of 

the wall, S22. No differences could be found for either Vx, Mx, S11 or S22.  

 

        

Figure 3-24: Shell section force N1 and concrete stresses  
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An evaluation of the clamped moment and the flare moment was also done by use of Eq. 2-68 

and Eq. 2-73. The wall was modelled as fixed at the wall/slab connection. No reinforcement 

was put in the wall to reduce stress concentrations, and simplify the concrete’s stiffness.   

 

Table 3-3: Clamped- and flare moment due to thermal load 

Material and 

position 
Temperature load Expected 

Results from 

Abaqus 

Clamped moment at 

connection 
Load case 10 3850 kNm/m 3647 kNm/m 

Clamped moment at 

thermal unloading 
Load case 10 -5692 kNm/m -4684 kNm/m 

Flare moment at 

edge of thermal load 
Load case 11 3850 kNm/m 3759 kNm/m 

Flare moment at 

edge of thermal load 
Load case 11 -5692 kNm/m -5576 kNm/m 

 

The expected results, and the results from Abaqus does not match entirely, but are fairly close. 

The hand calculation does not consider the clamped constrains, and some difference was 

therefore expected for the flare moment. Load case 11 fits better than load case 10, which 

implies that the hand calculation would be better suited when the boundary effects are damped 

out.  
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Figure 3-25: Thermal moments  

 

A verification of the slab was also done, in order to certificate the correct faces for the thermal 

load. The wall was still fixed by a boundary condition, in order to prevent stresses from the 

clamped wall moment.  

To determine the stresses at the concrete’s surfaces, max principal stresses was used. For the 

reinforcement, which was modelled as wire elements, S11 was checked.  

 

Table 3-4: Concrete and rebar stresses from thermal load 

Material and 

position 
Temperature load Expected 

Results from 

Abaqus 

Inner concrete 

surface 
Load case 10 57.8 MPa 63,8 MPa 

Outer concrete 

surface 
Load case 10 -7 MPa -43,2MPa 

Inner radial 

rebar 
Load case 10 293.0 MPa 280.0 MPa 

Outer radial 

rebar 
Load case 10 3 MPa 0.7 MPa 
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Inner concrete 

surface 
Load case 11 57.8 MPa 66,4 MPa 

Outer concrete 

surface 
Load case 11 -7 MPa -38.8 MPa 

Inner radial 

rebar 
Load case 11 293.0 MPa 289.8 MPa 

Outer radial 

rebar 
Load case 11 3 MPa 10.8 MPa 

 

The slab was prevented from vertical deformations. Some constraint stresses should therefor be 

expected. The hand calculation is rather close, but misses at the bottom surface. Still, the results 

verifies that the thermal loading has been modelled correctly in terms of temperature degree of 

freedom, so the model is promising for further analysis.   
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Figure 3-26: Radial deformation, load combination 101 and 102 

  

The UT1 Prestress shows the radial deformation encouraged by the circumferential and vertical 

prestress. The deformation stabilizes around -8 mm when it is not constrained by the boundary 

conditions from the slab or the ring beam.  

UT1 Pressure shows the deformation at the final increment for step two, including both the 

prestressing and the pressure deformation. The internal pressure works as intended, deflection 

the wall in the positive direction. The deformation increases close to the ring beam instead of 

decrease to zero. This is because the internal pressure load at the roof stretches the roof 

vertically and deform the ring beam radially. 

UT1 Thermal deforms toward centre of the cylinder because of the shrinkage from the liquid 

spill. LC2 result in a larger radial deformation than LC1.  

Figure 3-27 shows the final stresses for LC1 and LC2 through the wall by stresses in the 

thickness integration points. The integration points was defined in Figure 3-6, and the number 

increases from inside towards outside of the wall. 
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Figure 3-27: Max linear principal stress for wall, LC1 (L) and LC2 (R) 

 

As can be seen of the elastic figures, a lot of tension stresses is obtained at the inner part of the 

wall. Compression can only be seen in thickness integration point 7 or higher, which is 600 mm 

from the inside of the wall. Tension stresses at about 50 MPa is impossible for concrete, and 

large cracks would have occurred if non-linear materials were used in the analysis.   

It is also important to mention that the stresses in the thermal load area decline linearly trough 

the wall until thickness integration point 6. The drop is hard to explain, but apparently, is has 

nothing to do with the prestressing since the drop is identical for both models.  

It should be noticed how the temperature variation in Figure 3-16 and Figure 3-17 dictate the 

tension and compression for the principal stresses. From the temperature variation figures, only 

two thickness integration points were heated and compressed, while three (and a half) thickness 

integration points are in compression for the max principal stresses. This indicates that the 

prestressing force has worked as intended. An increase of 8.75 MPa for the max principal 

stresses would reduce the thickness integration points in compression by one. This is in 

accordance with temperature variation.  

Compression stresses at the inside of the wall would indicate inelastic compression strains in 

the concrete since 50 MPa is larger than the concrete’s max elastic compression stress.  

An overall presentation of the deformations, sectional forces and rebar stresses for the wall are 

compared with the non-linear results for both load cases in Appendix E and Appendix F. 

-50

-30

-10

10

30

50

0 5 10 15 20 25

M
ax

 p
ri

n
ci

p
al

 s
tr

es
s 

[M
P

a]

Wall height [m]

6L-SMP-1 6L-SMP-2 6L-SMP-3

6L-SMP-4 6L-SMP-5 6L-SMP-6

6L-SMP-7 6L-SMP-8 6L-SMP-9

-50

-30

-10

10

30

50

0 5 10 15 20 25

M
ax

 p
ri

n
ci

p
al

 s
tr

es
s 

[M
P

a]

Wall height [m]

10L-SMP-1 10L-SMP-2 10L-SMP-3

10L-SMP-4 10L-SMP-5 10L-SMP-6

10L-SMP-7 10L-SMP-8 10L-SMP-9



60  Chapter 3 

The same scene was found for the slab. The tensile and compressive stresses are similar to the 

wall, with the same tension peak for the stresses. The compression force is lower for the slab, 

because the outside temperature was set to 20 °C (due to a heating system in the slab), instead 

of 35 °C for the wall. 

 

       

Figure 3-28: Max principal stress for slab, LC1(L) and LC2 (R) 
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Figure 3-30: Linear/non-linear reinforcement stresses in circumferential direction, LC1 

 

        

Figure 3-31: Linear/non-linear reinforcement stresses in circumferential direction, LC1 
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Both models have a positive radial deformation at the slab/wall connection. This is due to the 

pressure forces, pushing the wall outwards. The radial deformation has however decreased by 

more than the radial slab/wall deformation in the non-linear analysis. After the concrete has 

cracked, it has no longer ant needs to shrink radially as a structure. The reinforcement however 

is assumed to have the same temperature in the linear and non-linear analyses, and will therefore 

try to deform equally in both analysis.  

 

        

Figure 3-32: Linear/non-linear deformation plots 
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Figure 3-34: Plastic strain in uniaxial compression (L) and tension (R) for LC1 

 

               

Figure 3-35: Plastic strain in uniaxial compression (L) and tension (R) for LC2 

  

High plastic tensile strains at the inside of the wall will not fulfil the recommended limitation 

for crack widths, which was set to 0.5 mm. There is also a risk of through cracks, because of 

the plastic tensile strains at the outside of the wall. The tensile strains at the outside appear since 

the slab inhibits the rotation of the wall. Thickness integration point 8 has no tensile strains, 

which indicate that no through cracks will occur.  
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The non-linear results for the slab show a satisfactory compressive zone at 150 mm for the 

entire slab. The plastic tensile strains are on the other hand too large; the recommended crack 

width is exceeded by 0.5 mm (100 %). Plastic compression strains were examined for the 

slab, but no plastic strains were found through the section.  

 

        

Figure 3-36: Max non-linear principal stresses for slab, LC1 (L) and LC2 (R) 

 

        

Figure 3-37: Plastic strain in uniaxial tension for slab, LC1 (L) and LC2 (R) 
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The consistent stiffness method is a non-linear structural analysis performed with ShellDesign. 

The method ensures that the stiffness parameters used in the linear finite element model are 

consistent with the stiffness obtained in the cracked section analysis (14). The method was 

presented and described at the fib Symposium in PRAGUE 2011 (17). 

Furthermore, this method is well described at page 21 in the Shell Design User Manual v1.7. 

“The method builds on an iterative linear-elastic procedure, in which the element stiffness 

matrix is progressively refined for the non-linear material response until a specified stiffness 

convergence criterion is satisfied. The stiffness parameters calculated in the sectional design is 

fed back to the finite element analysis, which is run several times until stiffness converges.”  

The finite element analysis will for this thesis be Sestra. This iteration procedure stated above 

is sketched in the same user manual, and gives a good understanding of the procedure. See 

Figure 4-3. 

 

 

Figure 4-3: Design flow based on the consistent stiffness method (14). 

 

Two graphical modules are available. Dr. tech. Olav Olsen has developed a 2D plot viewer in 

ShellDesign Manager. 3D presentations can be seen in FEMView, created by TNO Diana.  
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A minor change has also been done for load case 10 and load case 11. Due to the sharp 

temperature drop at the inside of the wall and the slab around the liquid spill, a large, unrealistic 

membrane force was the result from the linear analysis. This peak with the high utilization ratio 

entailed difficulties for the non-linear analysis, which was not able to start. The temperature 

loads were therefore modified to give a more smooth transition between the liquid spill and the 

inside air temperature. The thermal loads were therefore adjusted to drop linearly over 0.5 

meter. 

 

Table 4-1: Load cases modelled in Patran 

Load case Section Location Surface Magnitude 

1 Wall-Pressure 0.0 – 40.0 Internal Surface 29 kPa 

2 Wall-Liquid-6 0.0 – 6.0 Internal Surface 5*(6-Z) kN/m2 

3 Wall-Liquid-10 0.0 – 10.0 Internal Surface 5*(10-Z) kN/m2 

     

4 
Wall 

Prestress_H 
0.0 – 38.0 Pressure load -172 kPa 

5 
Wall 

Prestress_V 
0.0 – 38.0 

Line load, top/ 

bottom centre 
4200 kN/m 

6 
Ring Beam 

Prestress_H 
38.0 – 40.0 Pressure load -174 kPa 

7 
Ring Beam 

Prestress_H 
38.0 – 40.0 

Line load, top/ 

bottom centre 
42 kN/m 

     

8 Roof-Gravity Entire Section Internal Surface -10 kPa 

9 Roof-Pressure Entire Section Internal Surface 29 kPa 
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10 Slab 0.0 – 37.4 Inside 0 °C 

 Slab 37.4 – 38.2 Inside 0 °C  165 °C 

 Slab 38.2 – 40.0 Inside -165 °C 

 Slab 40.0 – 40.7 Inside -165 °C  0 °C 

 Slab 40.7 – 42.0 Inside 0 °C 

 Slab 0.0 – 42.0 Outside 35 °C 

 Wall 0.0 – 6.0 Inside -165 °C 

 Wall 6.0 – 6.5 Inside -165 °C  0 °C 

 Wall 6.5 – 40.0 Inside 0 °C 

 Wall 0.0 – 40.0 Outside 35 °C 

 Roof Entire Section Inside 0 °C 

 Roof Entire Section Outside 35 °C 

     

11 Slab 0.0 – 37.4 Inside 0 °C 

 Slab 37.4 – 38.2 Inside 0 °C  165 °C 

 Slab 38.2 – 40.0 Inside -165 °C 

 Slab 40.0 – 40.7 Inside -165 °C  0 °C 

 Slab 40.7 – 42.0 Inside 0 °C 

 Slab 0.0 – 42.0 Outside 35 °C 

 Wall 0.0 – 10.0 Inside -165 °C 

 Wall 10.0 – 10.5 Inside -165 °C – 0 °C 

 Wall 10.5 – 40.0 Inside 0 °C 

 Wall 0.0 – 40.0 Outside 35 °C 

 Roof Entire Section Inside 0 °C 

 Roof Entire Section Outside 35 °C 
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Figure 4-4: Moment 1 and moment 2 due to LC1 

 

On the other hand, the rebar stresses differ a lot, with high utilization ratios with some scatter 

in the curvature. Especially at the inside of the wall, where the cryogenic load is present. No 

non-linear reinforcement properties was defined, even though LSD-Y12 stops at yielding stress.  

LA-Hoop+ represents the rebar in the circumferential direction at the outer face, analysed 

linearly in Abaqus. LSD-X11 represents the rebar layer aligned from face 1 (the outer face), 

analysed linearly in ShellDesign. NA-vertical- means the vertical rebar layer at the inner face, 

analysed non-linearly in Abaqus. NSD-Y22 will then be the vertical rebar layer at the inner 

face, analysed non-linearly in ShellDesign.       
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Figure 4-5: Linear analysis for rebar stresses in circumferential direction, LC1 

 

        

Figure 4-6: Linear analysis for rebar stresses in circumferential direction, LC1 
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A similar reinforcement analysis was done for the slab in order to investigate how the linear 

stresses are in a cut of the base slab. The same results were found in the slab as in the wall – 

high rebar stresses at the inside of the plate. 

 

 

Figure 4-7: Comparison of linear rebar stresses for slab, LC1 
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Figure 4-9: Non-linear rebar stresses in circumferential direction for LC1, ftn=3 MPa 

 

        

Figure 4-10: Non-linear rebar stresses in vertical direction for LC1, ftn=3 MPa 
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The non-linear rebar stresses for the slab also proved itself comparable with Abaqus results. 

Higher rebar stresses was achieved in the thermal exposure area, with a scatter for LC1 at the 

inner face. 

 

 

Figure 4-11: Comparison of non-linear rebar stresses for LC1 
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Figure 4-12: Peak values for membrane force 1, ftn = 3MPa and ftn = 0 MPa 

 

For the reinforcement stresses, higher stresses were found in the models with 3 MPa as max 

tensile capacity. In these figures, scatter was also found. 

 

        

Figure 4-13: Non-linear reinforcement stress, FTN = 3 MPa and FTN = 0 MPa 
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The iteration process in ShellDesign may explain the scatter. Perfect bonding between the steel 

and reinforcement was assumed, and the steel stresses were calculated from the concrete 

element strain. When the concrete crack, a sudden change in the stiffness occurs which may 

cause a significant scattered results in the analytical model. A finer mesh may smooth out the 

scatter, and should be examine further analysis. 

Overall, the Consistent Stiffness Method seems to work rather good by updating the stiffness, 

before re-run the analysis with new stiffness parameters. Section moment 1 is off, but the 

reinforcement stresses should be considered as solid, at least the analyses done with ftn = 0 

MPa. 

See Appendix G – Appendix P for the background data for all section forces and rebar stresses. 

The input analysis file is attached in Appendix Q. 

It is impossible to determine whether the results from ShellDesign would fulfil the common 

requirements stated in chapter 1. No code check was done, no concrete stresses were evaluated 

but the reinforcement stresses look promising.  
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Rebar stresses for wall 
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Rebar stresses for wall 
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Comparison linear rebar stresses for LC101, ftn = 3 MPa 
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Comparison linear rebar stresses for LC102, ftn = 3 MPa 
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Comparison non-linear rebar stresses for LC101, ftn = 3 MPa 
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Comparison non-linear rebar stresses for LC102, ftn = 3 MPa 
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Comparison linear rebar stresses for LC101, ftn = 0 MPa 
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Comparison linear rebar stresses for LC102, ftn = 0 MPa 
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Comparison non-linear rebar stresses for LC101, ftn = 0 MPa 
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Comparison non-linear rebar stresses for LC102, ftn = 0 MPa 
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% ***************************************************************************** 

% Load combinations: 

BASCO ID=101 LF=1 OLC=1 LF=1 OLC=2 LF=1 OLC=4 LF=1 OLC=5 LF=1 OLC=6 LF=1 OLC=7 LF=1 

OLC=8 LF=1 OLC=9 LF=1 OLC=10 

BASCO ID=102 LF=1 OLC=1 LF=1 OLC=3 LF=1 OLC=4 LF=1 OLC=5 LF=1 OLC=6 LF=1 OLC=7 LF=1 

OLC=8 LF=1 OLC=9 LF=1 OLC=11 

% ***************************************************************************** 

%% Reinforcement types 

%% Reinforcement identity for wall sections 

RETYP ID=25000 MP=2 AR=3272E-6 OS=0.060  

RETYP ID=25001 MP=2 AR=6544E-6 OS=0.085  

RETYP ID=25002 MP=2 AR=6000E-6 OS=0.100  

RETYP ID=25004 MP=2 AR=6000E-6 OS=0.050  

RETYP ID=25005 MP=2 AR=6000E-6 OS=0.075 

TETYP ID=26000 MP=3 AR=7000E-6 E0=5E-3  OS=0 

TETYP ID=26001 MP=3 AR=4200E-6 E0=5E-3 OS=0    

%% AR=phi*r^2*m/s=3.14*0.0125^2*1/0.15=3272E-6 

%% AR=phi*r^2*m/s=3.14*0.0125^2*1/0.30=6544E-6 

%% AR=Ap*M/S=4200E-6*1/0.6=7000E-6 

%% AR=Ap*m/s=4200E-6*1/1  =4200E-6 

CRWNS KT=1.5 CW=0.3E-3 C1=0.035 C2=0.050 

% ***************************************************************************** 

%% Reinforcement location, wall section  (WALL) 

%% Outer face 

RELOC ID=X11  RT=25000 FA=1 AL=0 PA=WALL  %Hoop direction  

RELOC ID=Y12  RT=25001 FA=1 AL=90 PA=WALL  %Vertical direction 

%% Inner face 

RELOC  ID=X21  RT=25000 FA=2 AL=0 PA=WALL  %Hoop direction  

RELOC  ID=Y22  RT=25001 FA=2 AL=90 PA=WALL  %Vertical direction 

TELOC ID=1  TT=26000 FA=0 AL=0 PA=WALL  

TELOC ID=2  TT=26001 FA=0 AL=90 PA=WALL 

% ***************************************************************************** 

%%Reinforcement location, base slab section (BS) 

%% Outer face 

RELOC ID=BSX1  RT=25002 FA=1 AL=0 PA=BS %RP=XZ 

RELOC ID=BSZ1  RT=25002 FA=1 AL=90 PA=BS %RP=XZ 
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%% Inner face                               % 

RELOC ID=BSX2  RT=25002 FA=2 AL=0 PA=BS %RP=XZ 

RELOC ID=BSZ2  RT=25002 FA=2 AL=90 PA=BS %RP=XZ 

%%Reinforcement location, roof section (RF) 

%%Outer face 

RELOC ID=RFX1  RT=25004 FA=1 AL=0 PA=RF %RP=XZ 

RELOC ID=RFZ1  RT=25005 FA=1 AL=90 PA=RF %RP=XZ 

%% Inner face                               % 

RELOC ID=RFX2  RT=25004 FA=2 AL=0 PA=RF %RP=XZ 

RELOC ID=RFZ2  RT=25005 FA=2 AL=90 PA=RF %RP=XZ 

% ***************************************************************************** 

% Load cases to be verified before combined: 

DECAS LS=ULS  BAS=101-102 

% ***************************************************************************** 

% Order tables to be printed:  

 TABLE TAB=DF FS=1 

 TABLE UR=RS RL=ALL FS=1 

 TABLE UR=CS FA=ALL FS=1 

 TABLE TAB=DR FS=1 

 TABLE TAB=DF FS=10          

 TABLE UR=RS RL=ALL FS=10    

 TABLE UR=CS FA=ALL FS=10    

 TABLE TAB=DR FS=10          

 TABLE UR=MAX FM= PA=WALL  

 TABLE UR=MAX FM= PA=BS  

 TABLE UR=MAX FM= PA=RF 

% ***************************************************************************** 

% Order plot file to be created in FemView:  

 FVFIL FN=WALL-L-B102-2 PA=WALL 

 FVFIL FN=BS-L-B102-2   PA=BS 

% Non-linear execution: 

% NONLI TFI=T1.FEM NSR=10 NDT=0 URT=0 TYP=VST SPA=C:\"Program Files"\DNVS\"Sestra V8.6-

00"\Bin\Sestra.exe  

% NONLI PRI= 

% Execution mode:  

 EXECD DM=V 
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