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Quantifvina disru~tion - 
The measured mile 
David M e r r i t t  FlnstCE. UK Directoc Greyhawk 

UCH HRS been wr i t ten about 
quantifying and evaluating a 
c l a i m  fo r  loss o f  productivity b u t  

it st i l l  remains an elusive and altogether 
nebulous process t h a t  is d i f f icu l t  t o  
identify and evaluate. The quant i f icat ion of 
productivity is of ten criticised as being a 
process steeped more in the arts o f  
supposition and i l lusion  ath her than reality. 
This may or may n o t  be the case b u t  i t  is 
d i f f icu l t  t o  refute the common al legation 
tha t  quantifying disruption has 
tradit ionally involved far  too  much 
subjective opinion and broad assumption. 

There are methodologies for  quantifying 
claims for loss o f  productivity bu t  none o f  
these can be said t o  have received any 
signif icant endorsement f rom either the 
courts in  the UK or f rom legal and 
technical commentators alike. I t  would be 
fair t o  say tha t  the  judiciary remains 
largely unimpressed by any single method 
o f  evaluation tha t  purports t o  provide a 
systematic approach t o  quantifying 
disruption and has instead tended t o  treat 
every set o f  facts and method o f  analysis 
on i ts o w n  merits. 

Some o f  the more common 
methodologies used t o  quant i fy  disruption 
include; system dynamics modelling, tota l  
cost claim or a modif ied tota l  cost claim, 
earned value analysis, t ime and mot ion 
studies and productivity comparison, 
otherwise known as 'the measured mile'. Al l  
these methods have their own particular 
strengths and weaknesses and, under a 
given set o f  circumstances, it may be more 
appropriate t o  use a particular method 
over another. However, i t  is the measured 
mile technique tha t  has recently gained 
credibi l i ty and support as an acceptable 
method o f  identifying, quantifying and 
evaluating lost production, part icularly in  
the US where i ts  use has been approved by 
the courts. 

In the UK, the Society of  Construction 
La W'S De/ay a n d  Disruption Protoco/ 2002 
also lends support to  the measured mile 
analysis. The protocol guidance puts the 
matter as follows: 

"The m o s t  appropriate woy  t o  establish 
d k r u p t i o n  is t o  app/y a technique known 
a s  the  measured mi/e. This compares the 
p roduc t i v i t y  achieved o n  a n  un- 
impocted[undisrupted] p a r t o f  the  
contract  w i t h  t h a t  achieved o n  the  
impacted[disrupted] part. Such a 

comparison factors o u t  issues concerning unrea/istic programmes a n d  inef f ic ient  
working. The comparison can  b e  made o n  the  man-hours expenses o r  the units o f  work 
per fo rmed However care must b e  exercised t o  compare /ike w i t h  like. f o r  example, it 
wou/d n o t  b e  correct  t o  compare work carrYed o u t  in the  /earning curve p a r t  o f  a n  
operation w i t h  work executed a f t e r  t h a t  p e r i o d  " 

Given the support o f  the courts in  the US and the endorsement o f  the Society o f  
Construction Law in  the LIK, we are likely t o  see a growing awareness and use o f  the 
measured mile as a recognised and acceptable method o f  quantative disruption analysis. 

A measured mile analysis 
'The intent ion o f  the process is t o  compare productivity during a period o f  a project t h a t  
has been disrupted by an excusable event, i.e. the  impacted period, t o  productivity during 
a period t h a t  was has n o t  been subject t o  disruption, i.e. the unimpacted period. The 
measure o f  productivity i n  the unimpacted period is referred to  as the measured mile and 
is used as the baseline period t o  analyse what  the labour product iv i ty  should have been 
had the excusable event n o t  occurred. The difference between the resources expended 
per un i t  o f  work performed in  the unimpacted period and the  resources expended per 
un i t  o f  work performed in  the impacted period gives rise t o  the consequential lost 
productivity, i.e. disruption. 

Figure 1 sets o u t  a basic measured mi le analysis where the mile, or  baseline period, 
(point  A t o  point  B) has been established as the  control period and extrapolated t o  
demonstrate what  the labour product iv i ty  would have been b u t  for  the excusable 
disruptive event. 

The concept o f  comparative production studies is simple and, f rom a documentary point  
o f  view, involves a relatively straightforward analysis o f  labour records and data. It goes 
wi thout  saying that  the more detailed and accurate the labour record, the more relevant, 
reliable and persuasive the measured mile method wi l l  be. The further we move away f rom 
detailed contemporary records, the more unreliable and inaccurate the analysis wi l l  be. If 
there are insuff icient labour records or insuff icient detail on the labour records, then the 
analysis wi l l  inevitably move away f rom an analysis o f  direct labour performance into the 
realms o f  a global or tota l  cost claim. Even the most accomplished o f  analysts wi l l  be 
unable t o  'make a silk purse ou t  o f  a sow's ear'. 

The analyst needs t o  establish the scope o f  the disrupted work (this may be by 
reference to  a trade such as concrete or steelwork, for  example, or  by reference t o  a , 
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Figure 1:A bosic rneosured mile onolpi5. 
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location like a part icular floor, level or 
building), an unimpacted period (the 
measured mile), an impacted period 
(disrupted working), ou tpu t  during the  
measured mile (unimpacted productivi ty) 
and ou tpu t  during the  impacted period (the 
disrupted productivi ty). 

One o f  the  arguments in  favour o f  using 
a measured mile method is t h a t  i t  avoids 
reliance upon the  product iv i ty  outputs laid 
down in the  tender calculations. 'The 
measured mi le method is concerned only 
w i t h  actual labour performance rather than 
theoretical outputs associated w i t h  the  
tender, and by uti l is ing actual labour 
outputs, the  analyst can overcome the  
of ten cited cri t icism, where tender 
calculat ions are used in  the  preparation o f  
the  claim, t h a t  the  tender outputs were no t  
achievable i n  any event. 

However, whi ls t  there are ar;uments in  
favour o f  using a measured mile method, 
there are equally a number o f  cr i t icisms o f  
the  method. 

A potential weakness in  the  measured 
mile method is t h a t  i t  tends t o  ignore the  
inherent variabi l i ty in  a contractor 's 
performance. A contractor w i l l  rarely 
achieve a consistent level o f  productivi ty, 
even i n  the  absence o f  any delaying andlor 
disruptive events, and, as such, the method 
w i l l  need t o  take due cognisance o f  these 
inexcusable inconsistencies when 
identi fying the  baseline period and 
quant i fy ing the  lost production. One factor  
t h a t  w i l l  inf luence inherent variabi l i ty is 
the concept o f  t h e  ' learning curve: The 
learning curve is t radi t ional ly  more an  s- 
curve w i t h  reduced product iv i ty  a t  the  
beginning and end o f  an act iv i ty ;  referred 
t o  as start-up and ta i l -o f f .  

Wi th  regards t o  start-up, i t  is normal t o  
expect the  workforce t o  become more 
competent a t  the i r  assigned tasks as they 
become more fami l iar  w i t h  bo th  the 
process and t h e  surroundings; in  short, they 
become more ef f ic ient  over t ime. Tai l-off  is 
the  opposite; they become less eff icient. 
This is probably due t o  the  fac t  tha t  the  
smaller, more labour intensive, tasks tend 
t o  take place a t  the end o f  an  act iv i ty  and 
also because as workers f inish a   articular 
task, they w i l l  s tar t  another one; meaning 
t h a t  t ime  spent completing the  f i rs t  act iv i ty  
becomes more od-hocand not  as t ime  
ef f ic ient  as t h e  previous work. In order t o  
overcome th is  potential weakness, the  f irst 
10% and last 10% o f  the  plotted 
productivi ty graph should no t  be used t o  
establish the  baseline period for  the  
measured mile. To do so would create a 
false and non-representative mile. 

A second inherent variable is overt ime 
work. I t  is accepted t h a t  work carried ou t  
in  overt ime (work carried ou t  af ter  or 
outside normal working hours) wi l l  be 
executed less eff iciently than  work carried 
o u t  in  the  normal working day. Some 
researchers estimate t h a t  the  extent o f  this 

. . the overtime is worked as a 
consequence of the disruption 

f and as such forms part  of 
the claim. 
inherent variable can be as much as 35% bu t  in  real i ty each variable needs t o  be 
considered on i ts o w n  merits rather than  by reference t o  any generic research. There may 
be many reasons for  th is  inherent variabi l i ty b u t  a worker's product iv i ty  a t  the  end o f  a 
day w i l l  (generally) n o t  be as ef f ic ient  as it was a t  the  start o f  day. Therefore, the  inclusion 
o f  overt ime and overt ime outputs in  a measured mile analysis may create false and non- 
representative data and findings. However, i t  may o f  course be the  case t h a t  the  overt ime 
is worked as a consequence o f  the  disruption i tse l f  and, as such, forms part o f  the claim - 
but  if th is  is no t  the  case, then due cognisance should be given t o  overt ime work. 

Another inherent variable wi l l  o f ten be the contractor's normal  rate o f  productivi ty 
itself. As stated above, the  contractor w i l l  rarely achieve a consistent level o f  productivi ty, 
even i n  the  absence o f  any delaying andlor disruptive events, and it is important  t h a t  th is  
variabi l i ty is recognised when identi fying the baseline period. An analysis t h a t  seeks t o  
maximise the  claim by identi fying an advantageous control period based purely on lowest 
resources expended per u n i t  o f  work w i l l  be seen as opportunist ic and subjective. The 
analyst should be looking t o  establish a baseline period tha t  reflects the contractor 's 
normal, rather than  i ts  best, productivi ty. 

ldenti fying the  appropriate mile is a t  the very heart o f  a persuasive and credible analysis. 
Get it r ight  and the resultant f indings wi l l  normally be reliable and representative o f  any 
consequential losses, b u t  if you misapply the mile, you w i l l  severely weaken your analysis. A 
misapplied mile w i l l  no t  only al low the  other party t o  undermine your method b u t  w i l l  also 
lead the  t r ibunal  t o  conclude t h a t  your analysis has no substance and is unreliable. 

The American experience 
ldenti fying the  appropriate mile has been considered i n  a number o f  judgements issued by 
the  American courts and we need t o  understand what  amounts t o  a misapplied mile so as 
t o  avoid the  same mistakes. 

In Southern ComfortBui/ders/nc vUS67FedC/ 124(2005) the  plaint i f f 's expert claimed 
t h a t  i t  was impossible t o  ident i fy  a base l ine period (the measured mile) because t h e  bui ld  
period was too  short t o  ident i fy  a suitable mile and that ,  in  any event, the  entire bui ld 
period was subject t o  lost productivi ty caused by the  employer's la te change orders. In 
order t o  overcome these problems, the  c la imant  identi f ied a baseline derived f rom the  
production rates achieved by another contractor on the  same project and applied these 
production rates fo r  the  duration o f  i ts  own bui ld  period. The c la imant  then presented i ts  
ascertained losses as a modif ied to ta l  cost claim. 

The cour t  was clearly n o t  impressed w i t h  the  plaint i f f 's analysis: 

"Based on the informotion presented this court cannot odopt [ t  he plain tiff S] meosured 
mi/e ano/ysis or modified toto/ cost ono&s~j to support [its] co/cu/otion o f  domoges. [The 
p1 a i n t i ff S] meosured mi/e co/cu/otion is deficient h thot it does not odequote/y represent o 
romporison between thep/ointifls unimpocted work with on impoctedperiod /nsteod the 
plointifls co/cu/otion rompores its work with the work performed by another controctol: " 

'The cour t  concluded tha t  the  expert's analysis had no  evidential substance and, as such, 
was unreliable. In th is  instance, i t  is  qui te clear t h a t  t h e  ident i f ied mi le had l i t t le ,  i f  any, 
relevance t o  the  disputed facts and absolutely no  relevance i n  t ime  t o  t h e  excusable 
event(s) alleged t o  have caused the  disruption. This is an example o f  a mi le  being 
ident i f ied ou t  o f  subjective convenience rather than  for  any real evidential purposes. A 
measured mi le should always be representative o f  the  claimant's product iv i ty  on the  
project being analysed - any departure f rom th is  rule w i l l  undoubtedly weaken t h e  
measured mi le analysis. The use o f  industry standards, or even product iv i ty  outputs f rom 
another project, as a baseline period w i l l  normal ly  be seen as convenient, rather than  
analyt ical,  and w i l l  o f ten  result in  t h e  c la im fai l ing. There may, o f  course, be 
circumstances where the  use o f  industry standards or previous project outputs is 
acceptable b u t  these are l ikely t o  be l imi ted t o  situations where the  work is standardised 
and t h e  same specif ication is rol led ou t  f rom project t o  project. Furthermore, by applying 
a measured mi le t o  the  entire bui ld  duration, the  p la int i f f 's  analysis was, for  al l  in tents 
and purposes, a global c la im which tends t o  defeat the  whole point  o f  preparing a 
quantat ive measured mi le analysis. 
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A similar decision was reached in  DaewooEngineeringandConstruction Ltd vUS73FedCl 
547(2006)  where the expert calculated damages by comparing unimpacted periods o f  
production w i t h  periods where production was alleged t o  have been impacted by excessive 
rainfal l  (an excusable delay event]. From this data, the expert then developed a ' factor o f  
efficiency' and applied th is  t o  the production throughout  the project and applied a regular 
delay cost t o  calculate a tota l  cost recovery. 

In rejecting the expert's analysis, the court noted tha t  the expert had made a 
presumption o f  efficiency w i t h  regards t o  the impacted period which i t  neither 
substantiated nor justified. In i ts  judgement the court noted: 

"We assume that a finder o f  fact faced with the measured mile method o f  estimating 
damages would want to have confidence in the expert$ ability and objectivity A court 
would be particularly concerned to know how the experts pickedperiods ofproductive 
and non-productive construction for comparison. We did not have such a level o f  
confidence in the plaintiffs experts. Cross examination showed their choices o f  
productive and non-productive periods to be arbitray a t  best. More likely they were 
chosen to achieve a pre-determined result. " 

The court 's judgement is unequivocal t o  say the  least bu t  it should be noted t h a t  as 
w i t h  Southern ComfortBuilderslnc vUS(supra) ,  the cr i t ic ism is o f  the expert rather 
than the  method. .* 

In today's business environment a new breed of professional with a unique skill set is  required. Personnel 
with pm jed  management skills or with proven knowledge of the legal aspects o f  the construction industry 
are increasingly i n  demand. Two Masters courses offered by Aberdeen Business School aim to meet this: 

ditation from the Association 
for Project Management (APM). The course provides a high quality 
educational experience and is  suitable for those looking for a career i n  
project management or for project managers wishing to develop their 
professional practice and gain a qualification i n  their own specialist 
area. 

I #  - c.?n\?.B,-T - - - - LW, - -  - -t+*...J G-  'G 

This course has achieved accreditation from the Chartered Institute of 
Arbitrators CIArb) and recognition from both the Royal Institution of 
Chartered Surveyors (RICS) and the Faculty of Advocates. This course 
is  suitable for the working professional as it is  taught either part-time 
or online,by distance learning, through the RGU Virtual Campus. This 
programme wi l l  equip you with in-depth knowledge and understanding 
of the key topics i n  the fields of construction law and arbitration. 

For further information on 
MSc Project Management 
contact Senga Bnggs on: 
Tel: +44(0)1224 263832 or 
Email: s.bnggs@rgu.ac.uk. 

For further information on 
MSc Construction Law and 
Arbitration contact: 
Tel: +44(0)1224 263800 
Email: 
ABS.postgrad@rgu.ac.uk 

The point t o  take f rom th is  
particular decision is tha t  the 
expert must be objective in  i ts  
analysis and not  use the analysis 
as a means t o  an end, as was 
clearly the case here. The point  a t  
which the measured mile is applied 
should be relevant to  the facts and 
[preferably) relevant in t ime to  the 
point a t  which the productivity 
was adversely affected. The 
measured mile is not  suppose t o  
circumvent the need to  
demonstrate cause and effect bu t  
rather i t  could be the means by 
which cause and effect is proven. 

I n /A /ones Construction v US 
CorpsENGBCA (2000), the tr ibunal 
again had t o  consider a misapplied 
measured mile. The plaint i f f 's 
expert gave evidence t h a t  labour 
ineff iciency stemmed f rom the 
cumulative impact o f  cl ient change 
orders on the contract works. 'The 
analysis measured the productivity 
o f  the contractor under t w o  
different conditions. Firstly, when 
they were working on both 
contract works and change order 
work (the impacted period) and, 
secondly, when they were carrying 
out  contract works only (the 
unimpacted period]. The expert 
concluded t h a t  the comparable 
element o f  contract works wi th in 
the impacted period required 28% 
addit ional t ime per uni t  o f  work 
and as such extended the 28% 
upl i f t  t o  contract works. 

The tr ibunal rejected the 
analysis for  t w o  reasons. Firstly, 
the expert appears t o  have arrived 
a t  the 28% ineff icient factor by a 
subjective and somewhat 
convoluted route tha t  was not  
immediately apparent t o  anybody. 
The tr ibunal stated: 

'Hlthough the expert maintains 
that the subjective results o f  his 
methodology in this case takes 
into consideration some other 
factors that might cause 
ineficiency (such as weather or 
poor managementj there is 
nothing in the macro-orientated 
nature o f  his analysis that 
eliminates these potential 
causes o f  increased hours 
related to performance o f  the 
unchanged work and he made 
no ana(vsis o f  the weather 
sensitivity o f  specific work 
items, We consider that the 
contractor has failed to prove 
that other non-compensable 
factors and variables did not 
significantly contribute to any 
production ineffi'cency " 
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The important  point  t o  note here is t h a t  if 
there are t w o  competing and potential 
causes o f  t h e  loss o f  product iv i ty  dur ing an 
impacted period, one o f  which is 
compensable and other  non compensable, 
then the  analyst must  take the  non 
compensable events in to  account or 
demonstrate t h a t  t h a t  i t  d id n o t  af fect  the  
contractor's productivity. There is absolutely 
no  point  i n  persevering w i t h  an analysis 
t h a t  tries t o  avoid addressing non 
compensable events. I f  the  non 
compensable element is active, then the  
appropriate adjustments needs t o  be made 
t o  the  product iv i ty  outputs prior t o  
evaluating any losses. 

I f  the  c la imant  fails t o  account for  i ts 
o w n  ineff iciencies during the  impacted 
period, then the  cour t  may be unwi l l ing t o  
make i ts  o w n  adjustment if it is later 
established t h a t  i t  is part ly respbnsible for  
the  lost productivi ty, thereby ensuring the  
claim fails. In  the  case o f  USforUseand 
Benefit o f  Shields lnc V Citizens and 
Southern National bank ofAtlanta 367 473 
4 t h  c i r  (1966) t h e  court,  on  appeal, held; 

'!..it appears thot a not insubstantial part 
o f  the extra cost for which the plaintiffi 
sought reimbursement fin the impacted 
periods) could be attributed to factors for 
which (the contractor) was not 
responsible, As the evidence does not 
provide any reasonable basis for 
allocating the additional cost among 
these contributing factors, we conclude 
thot the entire claim should hove been 
rtykcted.. this court has heretofore 
recogn~sed and applied the princlple thot 
if there are actionable and non- 
actionable factors, the court, in the 
absence o f  a showing of  some reasonoble 
basis in the evidence, will not attempt to 
apportion the damages. " 

The second reason t h a t  the  tr ibunal rejected 
the  measured mile analysis i n  JA Jones 
Construction is t h a t  the  analysis failed t o  
deal w i t h  cause and ef fect  (a charge t h a t  
could equally be aimed a t  the previous t w o  
cases]. The cour t  took issue w i t h  the  fac t  
t h a t  the measured mile analysis did no t  
demonstrate t h a t  the alleged compensable 
event had an adverse effect on  the  
contractor's productivity. The cour t  stated: 

"The expert did not perform a cause and 
effect analysis. He did not think such 
was feasible since he allegedly was 
attempting to measure the cumulative 
effect o f  changes on the project. He 
mode no attempt to isolate specific 
impacts allegedly caused by changes. His 
analysis is not dependant on detailed 
knowledge o f  the project The 
methodology used by the expert does not 
consider the nature o f  any specific 
changes or whot locations/areas and 
work they directly affected on the 
project. Nor does it take into 
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figure 2: A meosured m k  ono/ysis plotting vorving degrees ofproductivity over the duration o f  the works. 
Note that the start-up and to[/-off f/uctuations in /abourhave been disregarded 

consideration the timing of  the changes and whether the contractor had adequate 
notice in advance to implement andsequence the work in an orderly fashion." 

The tr ibunal 's judgement  is te l l ing insofar as it sets o u t  exactly w h a t  is expected o f  a 
measured mi le analysis. The measured mi le analysis is seen by many as a quantat ive 
exercise b u t  we should n o t  lose s ight  o f  the  fac t  t h a t  demonstrat ing cause and ef fect  
should also be one o f  the  main aims o f  the  method. I f  cause and ef fect  is n o t  deal t  w i t h  
i n  t h e  measured mi le analysis i tse l f  then  i t  must  st i l l  be dealt w i t h  as par t  o f  the  wider 
c la im submission. A c la im for  a loss o f  product iv i ty  does n o t  prove anyth ing i n  i tse l f !  

In  JA Jones Construction, the  t r ibunal  pointedly stated t h a t  the  analysis made "no 
attempt to isolate specific impacts allegedly caused by changes "and "the methodology 
used by the expert does not consider the nature o f  any specific changes or whot 
locations/areas and work they directly affected on the project. "These t w o  state men ts  
h ighl ight  t h e  importance o f  establishing a causal l ink between the  event and the  impact. 
In any c la im for  disruption, the  t r ibunal  w i l l  be looking for  factual  evidence t h a t  t h e  
regular progress o f  the  works was interrupted by a causal compensable event which 
caused the  rate o f  the  progress o f  the  works t o  be adversely affected. 

Identifying the mile - 
At what point in time should the mile begin? 
The American experience shows us tha t  identi fying an appropriate measured mile wi l l  be 
paramount in  preparing a persuasive and credible analysis. I f  we identi fy a reasonable, logical 
and objective baseline period, the resultant findings wil l ,  more often than not, be 
representative o f  the consequential losses. More importankly, the  analysis is likely t o  gain 
credibility w i th  the tribunal. 

Figure 2 deals w i t h  some o f  the  more common issues t h a t  arise w i t h  a measured mile 
analysis; p lot t ing varying degrees o f  product iv i ty  over t h e  durat ion o f  the  works. The f i rs t  
and last 10% o f  the  durat ion o f  t h e  act iv i ty  (see points C and D above) is disregarded for  
the  purposes o f  quant i fy ing disruption because o f  the  start-up and ta i l -o f f  f luctuat ions in  
labour a t  the  start and completion o f  any activity, which would normally fo l low a 
standard S-curve output .  

The baseline has been identi f ied as between points A and B. The reason t h a t  t h e  
measured mi le has been identi f ied between these points is no t  because i t  is the  only 
unimpacted o r  maybe the  least impacted period o f  work carried o u t  by the  contractor, i.e. 
where the  contractor 's productivi ty was a t  i ts  most  ef f ic ient  and therefore any subsequent 
calculat ion o f  lost productivi ty w i l l  yield the  highest return. I f  maximising t h e  amount  o f  
the  claim is the sole cri teria for  establishing t h e  baseline period, the  analysis becomes 
subjective and weak - and w i l l  normally fail. 

In th is  analysis, the  baseline period [between points A and B) has been identi f ied 
because it represents the  contractor's demonstrably rate o f  progress immediately prior t o  
the  occurrence o f  an excusable event (at  point  B) which causes the  contractor 's rate o f  
product iv i ty  t o  be adversely affected. By objectively considering the  data i n  th is  manner, 
the  contractor can demonstrate t h a t  i ts actual rate o f  ou tpu t  was adversely affected by 
an excusable event and triggered a decrease in  output .  By extending the  baseline period 
[extrapolated unhindered efficiency), we then ident i fy  and isolate the  ef fect  o f  t h e  
excusable event (i.e. the  addit ional resources as shown in green). The quant i f icat ion o f  
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t h a t  disruption can then  be ascertained by reference t o  t h e  data 
used i n  the  analysis. 

By establ ishing a rate o f  extrapolated unhindered eff iciency 
f r o m  t h e  baseline period, t h e  argument  exists t h a t  th is  i n  tu rn  
could be appl ied f r o m  t h e  0,O axis o n  the  graph t o  quant i fy  al l  
unproduct ive work ing throughout  the  durat ion o f  the  act ivi ty. The 
argument  goes t h a t  if the  baseline period product iv i ty  was 
achievable a t  a part icular po in t  i n  t ime, it should have been 
achievable f r o m  t h e  beginning o f  t h e  act ivi ty. This argument  is 
normal ly  f lawed because it ignores the  need t o  demonstrate cause 
and effect.  By misapplying t h e  measured m i le  i n  th is  manner, the  
analyst is creating noth ing more than  a global c la im whereby it is 
sweeping u p  al l  t he  vagaries o f  variable si te product ion (excusable 
and non-excusable) and presenting the  same as a to ta l  cost claim. 
These types o f  analysis w i l l  usual ly fai l .  

ice ICES members are invited to arrend 
all ICE events. Get in touch with the 
relevant ICE contact for full details or 

Institution of civil ~ n ~ i ~ ~ ~ ~  see www.ice.0rg.uk 

Iconic footbridge to the North Shore 
8 April 2008: University of Durham 
Paula McMahon e: paula.mcmahon~@ntlworld.com 

Introduction to alternative dispute resolution 
9 April 2008: Nottingham Law School 
Alan Wilson or  Robert Ridgwell t: 01246 568 195 
e: mail@alanewilson.com or robertri@mac.com 

Ground Engineering Group Symposium: Geotechnics of 
coastal defences 
9 April 2008: Swansea University 
Dr Eric Wu t: 01633 463463 e: eric.wu@capita.co.uk 

The big questions: Debating the future of energy, 
environment, education, transport and leadership 
9 April 2008: Aston University, Birmingham 
Ellie Clifton t: 0121 2332157 e: ellie.clifton@ice.org.uk 

Flood detention reservoirs 
14 April 2008: ICE, London 
Tim Fuller t: 020 7665 2234 e: tim.fullerQice.org.~k 

DBFoi M i l k  Westlink - The contractor's perspective 
14 April 2008: Queen's University, Belfast 
Michelle Murphy t: 028 9087 7157 
e: michelle.murphyQice.org.uk 

Public transport developments in Reading 
14 April 2008: Reading Town Hall 
Neil Timberlake t: 01865 815585 

Severn barage conference 
17 April 2008: Future Inn, Cardiff Bay 
Cherry Cronly t: 029 2063 0561 
e: cherry.cronly@ice.org.uk 

Concrete road barriers 
17 April 2008: Kinmel Manor Hotel, Abergele 
Richard Fisher t: 01248 812977 
e: rfisher@concretecentre.com 

Energy Piles: A developing technology 
21 April 2008: ICE, London 
Helen Taylor t: 020 7665 2293 e: he1en.tayIor@ice.0rg.uk 

Sustainability and the impact of climate change on 
geotechnical design 
23 April 2008: Manchester University 
Juliet Abbah t: 01925 238054 
e:juliet.abbahQatkinsglobal.com 

There may, o f  course, be circumstances where it is entirely 
appropriate t o  apply extrapolated unhindered eff iciency through 
the  0,O axis o n  t h e  graph (normally where it is d i f f i cu l t  or 
impossible t o  ident i fy  a suitable measured mi le  pr ior  t o  or  near t h e  
impacted period o f  work) but, as stated above, th is  w i l l  n o t  negate 
the  need fo r  the  contractor  t o  prove cause and ef fect  wh ich  mus t  
be deal t  w i t h  and established elsewhere in  i ts  analysis. Remember, 
a claim fo r  a loss o f  product iv i ty  does n o t  prove anyth ing i n  i tse l f !  

David Merritt, Greyhawk, 
Project and programme management consu/tants, 
C/erkenwe// Workshops, 37 C/erkenwe// C/ose London EC7R OAT 

One Day Conference 6 Exhibition 

Masonry Arch Bridges Brunel 
UNIVERSITY 

Assessment 6; Strengthening W E S T L o N D o N 

7 July 2008 - Brunel University, West London 

Arches are a natural and ancient form for bridging distances yet they remain a most 
attractive form in the imagination of the populous despite much invention in the bridge 
forms field. Indeed bridges and arches are still viewed as synonyms in the minds of  most 
people. The natural form, strength, durability and aesthetic qualities of  arches have been 
widely utilised by engineers of previous generations in many countries. Due to a variety of 
reasons, arch bridge construction is not very common these days but there exist several 
tens of thousands of such bridges supporting the nation's transportation system. Due to the 
ever increasing needs for carrying heavier loads, the adequacy of their strength and, i f  
deficient, their strengthening are of crucial significance i f  the nation's transportation 
system is to perform satisfactorily. 

The conference is intended for local authority, consultant, contractor and academic 
engineers and will address the issues of modern understanding of  arch bridges behaviour, 
strength assessment and strengthening options. 

Invited Speakers: 

Arch bridge assessment: 
Role and management of  arch bridges Mr Graharn Cole 

/Surrey County Counci~ 
Codification for assessment Dr Paul Jackson 

/Gifford/ 
Analysis of masonry arch bridges Prof Bill Harvey 

(Bill HorveyAs~ociates/ 
Analysis of multi-ring brickwork arch bridges Dr Matthew Gilbert 

/Shefield Univer5itv/ 
Mechanism analysis using elastic analyses Prof Arvind Kurnar 

(Brunei Un/ 
How tests and analyses compare Prof Bill Harvey 

/Bill Horvey As5ociares/ 
Arch bridge strengthening: 
Strengthening and widening of Kingston Bridge Mr Tim Healey 

/Cop;ta Symond5) 
Helifix system of strengthening Mr Eddie Charity 

/Heif/x L tdj 
Mars system of strengthening Mr Brian Boughton 

/SSP L td/ 
Bersche-rolt system of strengthening Mr Nick Burchett 

(Ber5che-rolt L td/ 
Cintec system of  strengthening Mr Car1 Brookes 

/Gifford for Cintec l td/ 
Innovative solutions for strengthening arches Mr Sarwan Surnon 

/formerly JRL) 

For Conference Programme and to reserve a place, please visit our 
website W: www. brunel.oc.uk/obour/acad/sed/con~mabO8 
or email bridges08a brunel. ac.uk for further /i.lformotion. 
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