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The deadly collapse on 24th April of an eight storey building in Dhaka is 
believed to be the worst that there has ever been when there has been no 
external force. There were over 1,100 deaths and more than 1,000 serious 
injuries.  Higher mortality figures have occurred in disasters from 
earthquakes, tsunamis, hurricanes, floods and from terrorist action at the 
World Trade Center in New York, but in Dhaka there was no such external 
factor. Total collapse of a large part or of all of the structure with floors 
pancaked on top of each other left a dreadful pile of reinforced concrete and 
masonry debris.  
 
Progressive collapse describes what occurred but the sheer scale of this 
happening to a major building and its occupants is a horrifying reminder of 
the magnitude of the forces with which we deal. In due course it is hoped 
that there will be formal reports with in-depth analysis to give insights into 
what went wrong. The critical importance of structural safety has been 
tragically highlighted by this disaster. 
 
There are subscribers to the Newsletters in many countries and reports are 
submitted from some of them. In this issue are one from Australia and one 
from SE Asia which describe events which could happen anywhere and the 
lessons that can be learned are universal. Other reports concern near 
misses, and concerns which could be the precursors to more severe 
incidents. Two of the reports, concerning structural steelwork are being 
considered by BCSA (British Constructional Steelwork Association) and as a 
result they will be providing new guidance. 
 
The success of the CROSS programme depends on receiving 
reports, and individuals and firms are encouraged to participate by 
sending concerns in confidence to http://www.structural-
safety.org/how-to-report/ 

 
337 FALSEWORK COLLAPSE DURING SLAB POUR IN SE 
ASIA 
 
According to a reporter there was a partial collapse of falsework on a project 
in Southeast Asia. He says that during a pause in a slab pour of a post 
tensioned slab with band beams, a collapse of the supporting falsework 
occurred across an area of approximately 300 m2. A forensic investigation 
led to the discovery of a multitude of errors with regards to falsework design 
and construction, any one of which could have led to the collapse. These 
included; no falsework design for this area of complicated geometry, large 
floor to floor height, a mixture of different falsework systems used, overly 
large gaps between table forms, incorrect arrangement of table forms, 
missing bracing and a dangerous over-use of timber packing underneath 
scaffolds. It is thought that the main underlying reason for these deficiencies 
was the lack of good quality scaffolds available to the contractor, and hence 
an inadequate number/type of falseworks 
were deployed on the site in order to keep the 
project on schedule. The reporter concludes 
that more stringent supervision should be 
employed by a person given an appropriate 
level of authority to stop works should they 
feel the contractor is proceeding un-safely.  
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What should be reported? 
 concerns which may require industry 

or regulatory action 
 lessons learned which will help others  
 near misses and near hits 
 trends in failure 
 

 

Benefits 
 unique source of information 
 better quality of design and             

construction 
 possible reductions in deaths and   

injuries 
 lower costs to the industry 
 improved reliability 
 

 

Supporters 
 Association for Consultancy and     

Engineering 
 Bridge Users Forum 
 British Parking Association 
 Communities and Local Government 
 Construction Industry Council  
 Department of the Environment 
 DRD Roads Services in Northern   

Ireland 
 Health & Safety Executive  
 Highways Agency 
 Institution of Civil Engineers 
 Institution of Structural Engineers 
 Local Authority Building Control 
 Scottish Building Standards Agency 
 Temporary Works Forum 
 UK Bridges Board 

 

 

 

 

 

 

 

 

 

 

 

 

To find reports in the data base go to the 
Quick Search box on any page of the 
Structural-Safety site and enter a subject 
e.g. “wall” and a list of summarised reports 
will follow. Searches can be refined using 
Search data base facility.  
 

Comments  
The report reinforces the message once again that site safety depends on 
the proper design of temporary works. There are several known cases of 
falsework collapsing under concrete pours leading to great commercial loss 
and sometimes to fatalities and severe injury. The recommendations in 
BS5975:2008+A1:2011 “Code of practice for temporary works procedures 
and the permissible stress design of falsework”, are written to avoid such 
failures. BS 5975 takes an in-depth look at all temporary structures and 
falsework. The standard defines falsework in detail and also gives clear 
guidelines on the procedural control of temporary works, including design, 
site supervision and loading. These guidelines have served the UK well for 
over 25 years and themselves stem from the seminal Bragg report of 1975
[1].  Incidents such as the one described fail to safeguard the well-being of 
those involved and poor site control leads to situations where safety is seen 
as an expensive commodity that can be dispensed with in the interests of 
economy. Best practice should be universal and these principles are just as 
relevant in other jurisdictions as they are in the UK. 
 
[1] Final report of the Advisory Committee on Falsework (The Bragg report) 
HMSO 1975 ISBN 0 11 880347 6 Available from British Library www.bl.uk 
 
360 ADJACENT EXCAVATIONS IN AUSTRALIA 
 
In parts of Australia, says a reporter, deep excavations in clay and sandy 
materials have caused damage to adjacent property and to existing 
buildings founded on high level footings. Additional regulations have been 
introduced, but these difficulties continue. There have been cases, says the 
reporter, where building owners have been involved in civil actions against 
developers or builders to try to recover the costs of rectification to their 
damaged property. This is a potential risk for structural and geotechnical 
engineers and builders. Under the Australian regime, when a local Building 
Surveyor consents to a new project there are standard regulations intended 
to reduce the risk of damage to adjacent buildings, and there are also legal 
obligations under various statutes. However continues the reporter, reliance 
is placed on the builder to repair any obvious and immediate damage. This 
is an unsatisfactory situation when the consequences of any damage can 
include latent defects which may not become apparent for many years. 
 
Comments  
This is an example where different customs, practices, regulations and legal 
principles may apply in different regions. In general however any 
redevelopment next to an existing building needs to take into consideration 
the implications on the adjoining structure. A potential major implication 
always relates to foundations where overloading existing foundations or 
causing settlement during construction or in the longer term are potential 
issues. These may be related to serviceability as well as to potential 
collapse but in every type of scheme it is incumbent upon the structural 
engineer to consider the wider consequences of the design. Proving that 
adjacent excavations are or are not the reason for distress to adjacent 
properties is easier if there is site monitoring of movements during and after 
the works. In the UK regulations in the form of the CDM (Construction 
Design and Management) Regulations and the Party Wall Act are there to 
ensure that consequential risk is mitigated to a satisfactory level. In 
particular The Party Wall Act 1996 provides a framework for preventing 
and resolving disputes in relation to party walls, boundary walls and 
excavations near neighbouring buildings.  
 
Particular problems associated with protection work in Australia are 
considered to be as follows: 
 Some engineers give inadequate attention to the protection of 

adjacent properties in their design. This should commence with 
comprehensive geotechnical investigations of next door conditions 
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and include recommendations on how to eliminate long term effects due to the proposed 
construction. 

 Some builders with or without the connivance of other parties may not comply with the design 
documents and take “short cuts” to reduce costs or gain a time advantage. 

 There is sometimes inadequate supervision of builders work with regard to protective works. 
 The legal framework for situations where the protection works are found to be inadequate are 

often cumbersome, expensive and time consuming. The reimbursements of costs incurred in 
engaging engineers, architects and legal representatives can become points of contention. 

 There can be problems associated with insurance.  

 
336 MODIFICATIONS TO BALUSTRADE IN A SHOPPING CENTRE 
 
A reporter was asked by a fabricator about balustrades on a balcony at an existing shopping centre. 
A previous contractor had repaired the balustrade and replaced glass infill panels but additional work 
was needed. The reporter was concerned that the balustrades would not stand up to the currently 
required loadings. The reporter knows that the glass which has been used for infilling is laminated 
and not toughened, and believes the balcony could present a serious risk as the section sizes do not 
appear to be adequate. 
 
Comments 
Weakness in balustrades can be highly dangerous since the prime loading, and indeed the only 
loading, is from crowds and hence a failure could well result in severe injury. Laminated glass is 
generally accepted as suitable for resisting barrier loadings and its mode of failure is tolerable in that 
it cracks but does not create shards, always provided of course that the pane as a whole is retained 
in its supports. In changing from one type of material to another, replacing toughened with laminated 
glass for example, careful consideration needs to be given to the whole system including thickness of 
glass and support types. Barriers in shopping centres can be subject to severe crowd loading, and so 
need to be designed and installed appropriately. CROSS report number 61 Balustrades in public 
buildings stressed the importance of having properly designed and constructed balustrades, 
particularly in buildings to which the public have access.  In the case of a modification such as is 
described here it may be appropriate to discuss the works with the local authority. Information on this 
specialist field may be found from the Glass and Glazing Federation (http://www.ggf.org.uk/) and in 
BS 6262-4:2005, Glazing for buildings — Part 4: Code of practice for safety related to human 
impact. 

 
378 STABILITY OF TENANTS’ MEZZANINE 
 
A reporter’s firm is employed as the Checking Engineer on a retail park where mezzanine floors are 
installed by the tenants. The mezzanine floors are not allowed to connect to the existing steel framed 
buildings and so must be self-sufficient for their stability. Typically these structures are approximately 
5m x 8m on plan and the quality of the submissions is highly variable both for the calculations and 
the drawings. Often the fit-out contractor sub-contracts the design of the mezzanine to another 
company who then sub-contract it again to a "Structural Engineer". Generally the structures consist of 
4 SHS columns, 4 hot-rolled UBs around the perimeter, cold-rolled sections for the joists and a 
chipboard deck. The cold-rolled sections depend upon the chipboard for their lateral torsional 
restraint, and to act as a horizontal diaphragm. The reporter has always had concerns regarding the 
stability of these structures when vertical bracing is not used. In one example, as shown in the 
diagram, the UBs over-sailed the SHS columns via a 4 bolt cap plate - this provides questionable 
stability. However in the other direction the stability was, apparently, provided by the UBs being 
connected via fin plates in to the web of the beam over-sailing the SHS columns - this has no chance 
of achieving the required stability. After rejecting this design on the basis that it was unstable, the 
reporter was contacted by the "Engineer" of the mezzanine supplier. His primary concern was that he 
needed to be on site quickly and he admitted that he had not been allowed to use vertical bracing so 
was not really sure what to do! He was clearly not a Chartered Structural Engineer. The reporter is 
aware that the market for such structures in the UK is probably significant, but that the design is 
probably rarely carried out by Chartered Structural Engineers. He would like to see clear guidance as 
to whether over-sailing beams can be used for stability - less so for his benefit, but rather as a 
document for mezzanine suppliers. Perhaps a joint SCI and BRE Digest as an update to BRE Digest 
437 giving clear guidance as to the limitations of when over sailing beams can be used i.e. only when 
vertical bracing is employed . 
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  Plan referred to in report      Unrelated example of over-sailing beam 

 
Comments  
Mezzanines are popular additions in shopping centres warehouses and the like but, as is indicated 
here, are not always adequately designed and the use of non-structural components is also a 
problem. All structures, regardless of any identifiable lateral loading, should be designed against 
sway as a code requirement and as a measure to ensure robustness. Experience suggests that 
mezzanines are often designed by specialist subcontractors without the involvement of qualified 
Structural Engineers, and that these often use standard designs without reference to the actual site 
conditions.  Stability checks should be made in each direction taking a percentage of the vertical load 
acting as a horizontal load. Potential problems may be picked up by building inspectors but this is not 
a substitute for competent design. The IStructE publication “Practical guide to structural 
robustness and disproportionate collapse in buildings” October 2010, provides a very similar 
example of a mezzanine floor that was added within a factory and used to store heavy cable drums. 
Clearly, says the report, a slight lean of the columns would have generated significant lateral force. It 
is generally unsatisfactory to build unbraced frames using standardised components intended solely 
for use where lateral stability is provided either by braced bays or by external means such as 
connections to the main building. Just assembling standard components using nominally pinned 
connections with limited and unquantified stiffness is unreliable and potentially unsafe. As ever 
clients should be aware of the importance of using competent Designers on all aspects of their 
projects, and having potentially unstable mezzanines with high live loading in buildings with public 
access carries obvious risks. It may be that fresh guidance is needed and this is being considered by 
BCSA.  

 
339 FURTHER CONCERNS ABOUT COMPETANCE 
 
A reporter carries out steelwork connection design for fabricators. This involves using the output of 
the consulting engineer responsible for the frame design and specification of joint force. He says that 
he commonly identifies problems with the incoming design and one example is on a two-storey steel 
framed section, part of a larger building constructed using other means. The initial design had 
columns lacking lateral restraint; ie carrying edge beams but not tied to prevent out of plane 
movement. The design was then changed to introduce curved edge beams. These were UB-section 
and had only simple shears specified at the ends of the beams. The reporter pointed out that this 
was not stable and then not only were the beam end reactions changed to include torsions but the 
beams revised to torsionally stiff RHS sections. Even then the reporter had to point out that some of 
the torsional moments at the ends of the beams still were carried by unrestrained two storey 
columns. This is fairly typical of the errors seen by the reporter’s firm which often involve issues of: 
 torsion  
 cantilevers  
 stability/loadpaths  
 equilibrium  
 robustness 
 
These demonstrate, says the reporter, a poor grasp first-principles on the part of many designers. 
 
Comments  
There are three generic problems that constantly recur: 
1. Reliance on computer output without a proper understanding of implications and significance, 
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 2. a failure to appreciate principles of stability either globally or in relation to members, 
3. the traditional spilt between the overall designer and the fabricator on connection designs. 
 
Even if the detail connection design is handed on, there is a responsibility on the main Designer to 
assure that connection design is compatible with required overall performance and is feasible. 
Structural engineering is a safety-critical profession and comments here could be similar to those 
given for the previous report in relation to competency. Clients must satisfy themselves as to the 
competency of the Designers prior to appointment, and to the management procedures within the 
organisation, including competency of the individuals, the checking regime, the resource allocation 
and other relevant aspects. Whilst this example refers to structural steelwork it could well relate to 
materials of any type. 

 
340 NUTS FALLING FROM TENSION GLAZING SYSTEM 
 
A reporter says that he was asked to look at an office building containing glass curtain walling where 
a steel nut had fallen from the walling into the atrium area below. The walling comprised up to four 
storeys of large glass panels supported by secondary steelwork running vertically. The secondary 
steelwork was formed from tension rods arranged in X-shapes stacked vertically, and screwed in to 
cast components. These cast components in turn connected to clamps to the corners of each glazing 
panel. The frictional properties of nuts, says the reporter, will depend on the materials and finish so 
for example polished stainless could have very low friction compared to standard nuts He suggests 
that the friction between nuts is not something structural engineers normally consider even when 
different materials are used. In this case a liquid locking compound had been used on the threads to 
aid to aid security. The nut which had fallen was an 'acorn-shaped' locknut for the clamps into the 
glass. The nuts are much larger than a normal nut with a pointed end (the thread stops within the 
nut). Eventually if not arrested, the nuts falling would have led to the very large glazing panels falling 
out.  The inspection revealed that some of the locknuts, some clamping nuts, and also some of the 
secondary steelwork rods had worked loose, presumably under wind induced vibration. There was a 
maintenance requirement in the operation manual that the rods (only) be visually inspected for 
looseness and a suggestion that the system requires annual adjustment. Although this had not been 
carried out, a visual inspection for looseness, says the reporter, would in any event be inadequate. 
He considers the design inadequate for its purpose. Structural members should not come undone 
under vibration (BS5950-1:2000 cl6.1.7.1), and this should apply equally to secondary members. If 
there is any such possibility then the O&M manual and the H&S File should be much clearer on the 
matter. The reporter is concerned that there are many similar buildings which may be suffering from 
the same issues. 
 
Comments 
This is a problem which is not commonly appreciated and about which there is little technical 
information. In certain circumstances fastenings and fittings can work loose under even modest 
vibration.  The vibration source may be wind fluctuation or from traffic or other source. In mechanical 
engineering, various proprietary retention devices are common place but not so much so in structural 
engineering. Where vibration is a potential risk, design measures to stop loosening should be carried 
out. These include: 
 Spring Washers 
 PAL Nuts (fitted on the bolt thread after the nut and is screwed up tight against the nut) 
 Lock Nuts (with the thinner lock nut going on first) 
 
Nylon insert lock nuts can also be effective and add a degree of damping to high frequency 
movement. Preloaded bolts can be a good answer but these require a significant construction control 
requirement. Reliance on maintenance procedures for structures can be uncertain as these may not 
be carried out properly. It is usually better to ‘design out’ problems in the first place. The 
consequences of a nut falling are not trivial. Items falling from height have caused severe injury and 
missing nuts may result in a loss of member stability leading to progressive collapse. In addition to 
the factors related to vibration there is a key issue associated with load reversal in terms of the loads 
experienced by a bolt group in the connection itself. If the loading actually experienced by the group 
moves from one vector direction to its (near) opposite then slip will conceivably occur on every load 
reversal. The forces involved are then quite capable of not only causing this repeated slip but also 
eventually loosening every fastener assembly in the bolt group and then providing a force to not 
only drive the nuts off the bolts but to drive the bolts out of their holes. BCSA are considering this 
matter with a view to publishing an Advisory Desk Note. 
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349 ERROR IN PROPRIETARY DESIGN PROGRAM 
 
It has been noted, says a reporter, that a current package for pad foundation design has no factor of 
safety against overturning, returning a "pass" for unfactored loads and a utilisation ratio of 1. 
Furthermore it has been noted that the same program returns a "pass" without checking the bending 
capacity of the base in hogging. As such a pad foundation can be designed of strange proportions 
with no top reinforcement, so that it would potentially snap under self-weight+overburden, but again 
gain a "pass" in the software. The suppliers are aware of, and concur with, both findings and have 
undertaken to correct them at some point but there may be, continues the reporter, many pad 
foundations in use which have been incorrectly designed using this program. 
 
Comments  
As already said in this Newsletter there is concern about reliance on computer output and there 
should always be a check to ensure that results are sensible. In simple cases such as a pad 
foundation this can be an approximate manual calculation. It would be expected that reputable 
software suppliers would issue alerts about known bugs to their customers so that users can assess 
the possible effect on their designs.  

 
278 HOARDING INCIDENT 
 
A reporter says that under high, but not severe, wind loads a portion of timber hoarding failed and 
struck site personnel.  Investigation showed that the potential risk from these structures, in essence 
temporary works, had been so diluted over time that examination and checking of them was loose to 
say the least.  If it looked ‘like the last one’ it was accepted.  As in many situations, continues the 
reporter, fixings, their type and intensity, gives a clue to the failure.  It was further determined that 
once erected it was impossible to see the primary fixings so one had no way of confirming the 
correctness of the build. It is suggested by the reporter that hoardings should be designed on a site 
specific basis and that supervision during construction should confirm, prior to areas being covered 
up, that primary fixings replicate those on the design. 
 

Comments  
The Temporary Works forum (TWf) is aware of concerns 
relating to: 
 The lack of design guidance for this common site   

feature, thus leading to unnecessary repeated effort. 
 Inadequate or no hoarding design on some sites. 
 Use of inadequate materials, often with inadequate 

durability. 
 Lack of information prior to design. 
 Insufficient consideration on inspection and 

maintenance. 
 
TWf has therefore published a good practice guide to Site 
Hoardings, which covers this situation and is available on 
http://www.twforum.org.uk/pubs.html.  In addition a 
generic safety principle is that any structure ought to be 
‘inspectable’ and if fittings and key components are hidden 
this makes the situation difficult. 
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Whilst CROSS has taken every care in 
compiling this Newsletter, it does not constitute 
commercial or professional advice. Readers 
should seek appropriate professional advice 
before acting (or not acting) in reliance on any 
information contained in or accessed through 
this Newsletter. So far as permissible by law, 
CROSS does not accept any liability to any 
person relating to the use of any such 
information. 

HOW TO REPORT 
 
Please visit the web site  
www.structural-safety.org 
for more information. 
 
When reading this Newsletter online 
click here to go straight to the reporting 
page. 
 
Post reports to: 
PO Box 174 
Wirral 
CH29 9AJ 
UK  

Comments either on the scheme, or 
non-confidential reports, can be sent  
to structures@structural-safety.org
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