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Appendices 

Appendix 1: - Hand Calculations 
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Appendix 2: - Gantt Chart 
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Appendix 3: - Roll Stiffness Calculations 
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Appendix 4: - FEA Images 
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Appendix 5: - FEA Log Spitfire Chassis 
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Appendix 6: - FEA Log Vitesse Chassis 

 

Appendix 7: - FEA Log Vitesse Body 
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Appendix 8: - Experiment Procedure 
 
Experimental method is to be carried out by no less than two people and in accordance with the 
attached risk assessment. 

Prepare vehicle  
In accordance with the Haynes Manual: 

1. Remove Seatbelts (chassis mounts) and Gearbox Tunnel 
2. Undo lower section of steering column  
3. Crack off wheel nuts 
4. Raise the rear of the vehicle using a jack and prop on axel stands 
5. Remove Exhaust and Prop Shaft 
6. Remove spring and differential IAW Haynes manual. Leave rear uprights in place. 
7. Bolt fixtures to the car and floor Fig.B 
8. Raise front of vehicle and fit front fixture. Bolt to floor  
9. Undo steering rack and anti roll bar. Remove front upright and hubs, make calliper safe without 

compromising hydraulics.  
10. Replace lower Wishbone bushes with aluminium and swap spring/damper assembly for rigid brace. 
11. Support engine on blocks and jack 
12. Undo engine mounts and raise assembly clear of chassis 

 
Remove Body 

13. Loosen all body mounts 
14. Prop body on blocks and scissor jacks at 4 positions 
15. Remove body mounts and raise body clear of the chassis 
16. Visually confirm chassis is clear, and not contacting other vehicle components 

 
Test 

17. Set up pulley frame and weights Fig.A 
18. Measure off and mark positions/stations on chassis  
19. Number all weights with paint pen. Weigh each separately and record exact weight 
20. Measure zero angle at each station and record 
21. Add 33kg weight to each side 
22. Measure angle of twist at each station and record 
23. Visually confirm degree of twist and that the chassis remains clear 
24. Add weights and repeat measurements 
25. Reverse the process until the chassis is unloaded 
26. Visually confirm stability of fixtures and mounts 
27. Remount engine and gearbox, repeat steps 20 to 26 
28. Remount Body and Repeat steps 20 to 26 
 

Reassemble 
29. Rebuild vehicle and remove from fixtures 

Replacement is a reversal of the removal procedure 

 

  

Fig A: - Loading Arrangement Test weights 

Solid Damper Pulley 

Front 

Fixture 

Chassis 

Fig B: - Fixtures 

Rear Fixtures 
(Height Adjustable) 

Front ‘Pivot’ Fixture 

Chassis 
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Appendix 9: - Experiment Risk Assessment 
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Appendix 10: - Experiment Equipment 
 

Tractor weights were used as test loads and so custom weight hangers were 
fabricated to allow level and accessible positioning in the available space. Nominally 
33kg the weights were individually marked and weighed and found to be ±1kg, the 
weight hangers were also weighed and marked:  

 
 

 

The front spring and damper assemblies were replaced with a rigid brace adjustable 
via an M16 screw thread; standard lower wishbones were used though the rubber 
bushes were replaced with solid aluminium. 
The LH hanger was fixed directly to the wishbone to impart a downward force, whilst 
the RH hanger was connected via a pulley to induce an upward force.   
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Three fixtures were fabricated to support the chassis at the rear damper mounts and 
in the centre of the front cross member – all fixtures bolt to the concrete floor in 4 
positions. The fixtures use 50x30x3mm mild steel box, braced with 25x25x2mm 
angle and were MIG welded. 
The rear fixtures bolt to the chassis with the original shouldered damper bolts. The 
shoulder prevents over tightening and allows the rear fixtures to rotate about the 
bolts. The fixture stands 695mm from base to hole centre, and 600mm across the 
base. 

 
 

The front fixture is adjustable for height via an M20 thread and jam nut. The fixture 
interfaces to the chassis with an 18mm ball bearing locating positively in a pip on a 
10mm plate clamped to the front cross member flange. This ball bearing was 
lubricated with lith-moly grease and allows the test structure to pivot whilst fixing it 
vertically, laterally and longitudinally. 
 

 

Ball Bearing 

Chamfered M20 

Bolt 

Jam Nut 

Fixture Body 
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Appendix 11: - Experiment Photographs 
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Appendix 12: - Experimental Data 
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Appendix 13: - Experiment Tables/Graphs 
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Appendix 14: - Modification Design Specification 

This specification is for modifications to enhance the structural stiffness of the 
Triumph Vitesse Mk2 Convertible for road use. 
 
1.0 Target Outcomes 
1.1 Target Stiffness 7000Nm/degree 
1.2 Target Weight Increase of no more than 50kg 
1.3 Stress concentrations must be assessed and where they are altered by 
modifications further analysis is required to ensure the affected structure can sustain 
this loading. If this is not the case mitigating actions must be proposed to ensure 
fatigue strength is maintained. 
1.4 Where multiple bolt on features are proposed the effects of removing one or the 
other must be assessed in terms of stress concentrations. 

2. Practicality 
2.1 Proposed modifications must not restrict the practical use of the vehicle i.e. all 
seats must remain fitted and useable with modifications installed. 
2.2 The modification must not obstruct the use of the convertible roof. 

3. Corrosion 
3.1 The material selection should consider corrosion where practical – particularly 
galvanic corrosion 
3.2 Coatings should be applied where appropriate for example zinc-rich weld-
through primers, paint and wax coatings. 
3.3Component design should minimise collection of moisture and road dirt. Close 
box sections, especially facing direction of travel. 
3.4Where appropriate include drains with filler compounds to maintain the correct 
level. Seal joints where practical. 

4. Safety 
4.1 Modifications may not have sharp projections in the cockpit/cabin or on the 
vehicle exterior. 
4.2 Where component failure may cause injury or death the safety factor must be 5 

5. Maintenance 
5.1 Must not prevent efficient maintenance or require excessive extra maintenance 
5.2 Where they must be removed for access, they must be easily removable without 
excessive dismantling. 

6. Manufacture 
6.1 Should be possible to manufacture in a work shop proficient in welding, 
fabrication and basic machining. 
6.2 Where appropriate the tolerances of the original vehicle should be considered 
and allowed for. 

7. Legal 
In order to avoid classing as radically altered and require reregistering the vehicle  
“Chassis, monocoque bodyshell or frame - original or new and unmodified” 
www.gov.uk/vehicle-registration/radically-altered-vehicles (Accessed 10/01/2020) 

7.1 The separate backbone chassis may have repairs and bolt on modifications.  
7.2 The body shell is not legally considered part of the load bearing structure and so 
may be structurally modified. 

https://www.gov.uk/vehicle-registration/radically-altered-vehicles
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Appendix 15: - Modification Experiment Photographs 
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Appendix 16: - Modification Experiment Data 
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Appendix 17: - Modification Experiment Tables/Graphs 
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Appendix 18: - FEA Log Chassis Modifications 
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Appendix 19: - FEA Log Body Modifications 
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Appendix 20: - Modification Models 

 

’T-Shirt’ Plate – tested above and below main rails and at multiple distances 

 

Front suspension turret brace 

 

Side-rails replaced with 2.5mm box section  
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Boxed side-rails and outriggers 

 

 

Additional bolt in cross-member 

 

Boxed siderails and front outrigger with second crossmember as tested  
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Extra Body mounts ‘bolted’ to chassis 

 

 

B-Pillar braces 

 

 

Rear Cross-member and sill structure integral to body (Similar to Spitfire body structure) 
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Tunnel cover integral to body – 1.6mm steel 

 

Tunnel cover and ‘H-Frame’ with additional dashboard structure 

Structural sill replacing original cosmetic panel 
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Brace structure tuned to represent the stiffness contribution of the doors 

 

 

Pseudo roll cage – bracing A and B pillars across the car 

 

 


