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The following document has been prepared by TCS to provide guidance to vehicle modifiers when 
fabricating a body sub-frame and focuses on the ‘leading’ or front edge of the sub-frame. 
 
These guidelines are supplied without prejudice and free of charge to assist body builders. TCS will not be 
held liable for any problems that arise from misinterpretation of these guidelines or from the introduction of 
new rules after the issue date of these guidelines. The following documents should be read in conjunction 
with these  guidelines: 
 

1. OEM Modification & Body Building Guidelines  
(takes precedence over VSB-6 and TCS guidelines) 

2. VSB-6 Section J: National Code of Practice for Body Installations on heavy vehicles 
(this is largely paraphrased throughout this document but still takes precedence over TCS 
guidelines) 

3. Disclaimer on the last page of this document. 
 
All modifications must be carried out by a suitably qualified tradesperson in accordance with the relevant 
Australian Design Rules,  Australian Standards and National Codes of Practice. Any uncertainties should be 
discussed with TCS prior to commencing the modification. 
 
Appendix 1 contains extracts from various OEM Body Building Guidelines for modern vehicles. OEM 
guidelines must always be sought and reviewed by the modifier (TCS has a vast database and can often 
provide guidelines for older vehicles) but if OEM Guidelines cannot be found for the vehicle in question, 
refer to the instructions of VSB6 which are largely summarised below. 
 

The leading edge of the sub-frame must be designed so that  
the stiffness of the sub-frame is gradually reduced. 

 
This prevents the front of the sub-frame acting like a knife edge and point loading the vehicle chassis. If the 
sub-frame ends abruptly the chassis may fail and the body builder may be held responsible. The effect of 
this point loading is shown in the computer simulations below. 
 

Don’t do this: 
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This profile provides a gradual reduction in stiffness and protects the chassis: 

         
So does this one: 

         
If the sub-frame is second hand and has been built incorrectly in the past, a section can be attached: 
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VSB6 recommends using the leading edge profiles shown below: 

 
 
It is important to note that some modfiers confuse the figures above and fabricate a leading edge that looks 
like this: 

 
 
This leading edge does not provide the intended stress reduction and should be avoided. 
 
To further reduce the stress on the chassis, the subframe members should be identical in structure on the 
left and right hand side (as much as practical) and extend as far forward as possible, or as far forward 
as recommended in OEM Modification & Body Building Guidelines; preferably forward of the rear 
spring hangers of the front-most steer axle. 
 
Caution when lateral spacing between chassis rails changes (i.e when chassis flares out near cabin) 
Some chassis will not have a uniform spacing between the chassis rails. When this is the case, it is 
generally recommended for the sub-frame to follow the profile of the chassis, as shown in the diagrams 
below. 
  
 
 

 

 

 

 

 

 

 

 

 

 
Sub-frame members should be attached to the chassis in similar locations on the left and right hand sides of 
the vehicle. 

 
Sub-frame 

Flare Out Point 

Top View 

Chassis 
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Chassis mount plates or brackets must not be located in the region of reduced stiffness at the leading edge 
of the sub-frame or at the edges of cross-members or in the regions where the lateral spacing of the 
chassis rails changes: 
 

    
 

When mounting flexible bodies such as trays and tautliners, it is common to use parallel flange channels 
with wooden packers. It is strongly recommended that the wooden packing extends forward of the subframe 
to reduce the stress concentration on the chassis. It is also critcal that the leading edge of the sub-frame 
channels are tapered, frog-mouthed or under-cut rather than vertical. 
 
If there is not enough room to extend the wooden packer as described above, the under-side of the leading 
edge of the packer should be chamfered as shown in the Hino and Isuzu guidelines on pages 9 and 10 
respectively. 
 
In certain applications, fleixble mounts may also be utilised to reduce stress concentrations on chassis. 
Examples of spring mounts are provided below: 
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Risks of chassis damage without a sub-frame or with a sub-frame that doesn’t extend as far forward 
as possible, or as far forward as recommended in OEM Modification & Body Building Guidelines. 
 
A lot of chassis aren’t strong enough for certain applications without the extra reinforcement that a sub-
frame provides. (In all instances, diagrams are generic and not related to a specific vehicle). 
 
 
 

 
 
 
 
Without a sub-frame, these forces can bend and damage the chassis. This can happen either instantly or 
over time. 
 
 
 
  

The body pushes down on the chassis 
while the suspension hangers push up. 

High bending 
stress area 

High bending 
stress area 
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If a sub-frame is extended as far forward as permissible (ideally if space and OEM guidelines permit, extend 
the sub-frame over the rear spring hanger of the steer axle), it provides extra reinforcement to the chassis to 
help prevent the bending shown above from occuring. 

 
 

 
 
 
Sometimes, the body structure itself is strong enough to provide reinforcement for the chassis without an 
extra sub-frame (E.g waste compactor body or a rigid tanker) but as the body is not always custom built for 
the truck, it may be necessary to add/extend the front of the structure to provide the necessary support for 
the chassis.  
 
 
 
 

Bending stress is reduced in this 
area with the use of a sub-frame 

Extension of the front of existing 
sub-frame 
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Appendix 1 – Extracts of OEM Guidelines 
The OEM guidelines relevant to the exact vehicle in question should always be sought and reviewed by the 
modifier; the following extracts are examples only which have been taken from various OEM guidelines for 
modern vehicles. Any annotations in red have been added by TCS. 
 

UD Trucks 
Taken from “GH13 Heavy Duty Body Installation Manual” - GKB, CWB, GWB – May 2010 
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Hino 
Taken from “KC-AA201FIG1” – general – 2008 

 
Please Note: TCS will not certify a sub-frame made completey from wood on any vehicle 
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Isuzu 
Taken from “F-series_Body_Builder_Guide-v2” – general – Nov 2009 

 
Fuso 
Taken from “Mitsubishi FUSO Body Builders Information for HDT and MDT_20080605” – Medium and 

Heavy - general – Jun 2008 
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Freightliner, Mercedes Benz and Sterling  
Taken from “Daimler Trucks Body Builders Guide” – General Heavy – Dec 2007 
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Kenworth 
Taken from “KW Body Equip Mounting Guide 2009” – general – Feb 2009 

 

 
 

Volvo 
Taken from “Sub-Frame: Frame reinforcement guide – general – Mar 2010” 
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DAF 
Taken from “BBG201222EN” – LF, CF, XF105 – 2012 

 
 

MAN 
Taken from “tgl_tgm_e2014_v1_en” – TGL,TGM, TGS, TGX – 2014 

 
 

Iveco 
Taken from “ACCO Body Builders Guideline – 2012” – ACCO  

(The same diagram can also be found in the Astra, Eurocargo, Stralis and Trakker guidelines) 
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Mack 
Taken from “PV776-89133506 body installation” – CMM, CMH, CLX, CSM, CXX – Nov 2013 and 

“PV776-88958262 chassis frame” – CXU, CHU, GU, TD, MRU, LEU – Feb 2010 

 
 

Scania 
Taken from “bwm_0000380_01”, “bwm_0000410_01”, “bwm_0000448_01” – general – 2014 
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ABOUT THESE GUIDELINES:  
These guidelines are published by Transport Certification Services (TCS) to assist vehicle modifiers 
to conduct modifications in accordance with the OEM Requirements, Australian Design Rules, 
Vehicle Standards Bulletins and good engineering practice. These guidelines are not, nor are 
intended to be, complete or without exceptions. The guidelines are a guide only and their use is 
entirely voluntary. Recommendations may not be suitable for, or applicable to, all modifications. 
Modifiers should consider their own circumstances, practices and procedures when using these 
guidelines. Modifiers must comply with the Australian Design Rules (ADRs), the Australian Vehicle 
Standards Regulations, Vehicle Standards Bulletins (VSBs), the Roadworthiness Guidelines and any 
specific information and instructions provided by OEMs in relation to vehicle’s systems and 
components. No endorsement of products or services is made or intended. Diagrams, where used in 
these Guidelines, are for illustrative purposes only.  
Suggestions or comments about these guidelines are welcome. Please write to the Manager, 
Transport Certification Services, 14/69 Acacia Road, Ferntree Gully, VIC 3156.  

 
DISCLAIMER:  
Transport Certification Services makes no representations and provides no warranty that the 
information and recommendations contained in these guidelines are suitable for use by or 
applicable to all modifiers, up to date, complete or without exception. Reliance upon or use of the 
information or recommendations is voluntary and the user accepts all risks and responsibility for 
any such reliance or use and to the maximum extent permitted by law Transport Certification 
Services excludes all liability to any person arising directly or indirectly out of any such reliance or 
use.  
 
TCS is committed to continual improvement and as such reserves the right to update or change 
these guidelines without notice. 
 

© 2018 Transport Certification Services  
This work is copyright. Apart from uses permitted under the Copyright Act 1968, no part may be 
reproduced by any process without prior written permission from Transport Certification Services. 
Requests and inquiries concerning reproduction rights should be addressed to the Manager, 
Transport Certification Services, 14/69 Acacia Road, Ferntree Gully, VIC 3156 or 
info@transportengineer.com 
 

 
 

 


