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6.2 Pavement Evaluation Report, Shandwick Place & Princes Street (Mouchel) 
Document No 71 8376/R/01 /B dated 1 8  September 2008 
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1 INTRODUCTION 

The ETN lnfraco Contract became effective on 14/5/08, at which time it was known that 
misalignments existed between the Base Date Design I nformation produced by SOS, on 
which the civil works price was generally based, and the lnfraco Proposals for certain  
systems, such as trackform, on which the Systems price was based. The process for 
resolving such misalignments is described in Contract Schedule 23 (Novation Agreement) 
which requires that Development Workshops are held to dete rmine the development of the 
l nfraco Proposals and any consequential amendment to the design del iverables. The 
relevant section of Schedule 23 (clauses 4.6, 4.7 and 4.8) are contained in Appendix 5. 1 ,  
Process. 

The product of the Development Workshop shall be a report signed by each of the Parties 
( i .e tie, l nfraco and SDS), to detail the conclusions in respect of each matter and payments 
to be made to the SDS provider in respect of the work to be carried out by the SOS provider 
as a result of the conclusions set out in the report. 

This document. no BSC/25. 1 .201/DWR/RD001 , is the report of the Development Workshop 
for Roads. 

In respect of any g iven system , such as roads, the matters to be determined at the 
Development Workshop are set out in Schedule 23, Appendix 7, Part C (the Misalignment 
Report), together with any items to be finalised in SOS/BBS alignment workshops, in 
Schedule 23, Appendix 4. 

In respect of any g iven system, such as roads, the matters to be determined at the 
Development Workshop are set out in Schedule 23, Appendix 7, Part C (the Misalignment 
Report), together with any items to be fi nalised i n  SOS/BBS alignment workshops, in 
Schedule 23, Appendix 4. 
I n  the case of roads, there are no relevant items in Sch 23, App 4, so the matters to be 
resolved in the Development Workshop are as set out i n  Sch 23, App 7, pt C. The relevant 
section of App 7 ,  Pt C is reproduced below :� 

Subj<,ot to SUM>y, pavement ctoolgn 
to bo de,,e!Qped and -ised lo 
minimise work scopo 

PaV<lfllent design rs lo bo n,vlsed 10 a ; · 

1, I plane and ro·wclece (now regulating ! 
and sur1ac., coun,o only) whan sur,ey ' 

I 

PB cannOl ldenllly whore this 
inlonnailon 19 available and Miera II '

_
·
. 

approaell may apply. Clarif"'3tion 
confirmt tho lusablijly or this do'"I!" : x x x " x x x x .ought from tis. Any ouM>ys to be 
soMJoo Note This actMly Is on ; car�ed oot ond paid for by BBS. 

'f�,��ni '�eys·,ni ·--· · - -- - - .. ���=�=:
I 

! ... --� -t ·- -··· ·· ... ... . . .  -... �-�",!9"".'!;'!!,�,r!,<!�!,�.;�,-· "''' ' ' , •c,· w, · · ·w.�";'."l'.8 8S ">qU�.!'YJWU<J3�J,)"., �, X. lC , ·., X I_X .. " . .  " \,.,_ ,, �'":'*' ����-�� . .  , . ,.,., ... 

This report i s  structured as fo llows :-

• Identified misal ignments are detailed in section 2 

BSC Technical Report 
Confidentiality: non confidential © Bilfinger Berger I Siemens AG I CAF 2008 All rights rei.etved 
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• Conclusions are scheduled in section 3 
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• The notes of the workshop, i n  minute form, are provided in section 4 
• Supplementary information is provided as Appendices in section 5 

BSC Technical Report 
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2 MISALIGNMENTS 

2. 1 General 
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Misalignments arise due to d ifferences between the Base Date Design Information and the 
lnfraco Proposals, which are bound into the ETN l nfraco Contract as Schedule 30. The 
Schedule of l nfraco Proposals is essentially the same information for roads as is contained in 
Sch 23. App 7, Pt C, but repeated for each relevant section of the project. Additional 
information is included in respect of drainage. The table of roads related misalignments for 
section 1A is reproduced below; the information is repeated for other sections. 

l 1 
1A.10 Roads ! I 

I r 
1A. 10.1 Design to be completed to IFC 

status, all design consenls and 
�als obta«l,ed and BBS wa: 
conswct IFC Desiyn 

1A.10.2 Subjeci to survey. pavement 
design to be developed and 
finalised to rnnmise work. soope 

· 1A.10..3 Further p.r,,�rrt suveys aoo 
assessments are ffiqlifed. 

1A.11 Draina 

BSC Technical Report 
Confidentiality: non confidential 

lnformatioo from 
BBS to SDS 

COfll(ll.ele Design 

Description of 
Design completion 
activities 
Pavement design is to 
be revised to a plane 
and re-surface (new 
reguliltng and 
surlace oour.;e ool:,} 
wtien SUNey 
informa.lion is 
iw.iilable alld where it 
conmns ihe 
feasat>ility of flis 
design solution Nole 
Thls activily is a11 
altemati.-e to the 
Vertie.II Alignmeflt 
activity abm,e) 

GPR and/a 
Pavement Condition 
surveys as requfred 
by 11\.10.2 {alxwe} 

© Bilfinger Berger I Siemens AG I CAF 2008 All righls reserved 
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2.2 Misalignment No 1 : Road Construction 
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The Base Date Design for roads is based on full depth reconstruction in all areas. 
The lnfraco proposals, as clarified in the preceding section of this document, are 
based on plane and resurface (new regulating and surface course only) when survey 
information is available and where it confirms the feasibil ity of this solution. 

3 CONCLUSIONS 

3.1  General 

Development meetings confirmed that a design solution was required to allow most 
economical road construction but to ensure robust and auditable design to applicable 
standards. 

3.2 Misalignment No 1 : Road Construction 

Instruct SOS to :-
• Produce a construction methodology to define the management of testing, 

selection of road construction detai ls from a "menu" of options and production 
of appropriate records 

• provide of resources to agree testing, interpret results, provide construction 
details 

BSC Technical Report 
Confidentiality: non confldentlal © Bilfinger Berger / Siemens AG I CM' 2008 All rights reseeied 
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T;��s for Edinburgh 

MINUTES 

ROADS & DRAINAGE ALIGNMENT WORKSHOP 

29th MAY 2008: 09.00 - 1 1 .30 

MacADAM ROOM, CITY POINT I 

Attendees: 

Steven Bell 
Dennis Murray 
Bob Bell 
Tom Hickman 
Ken Mosley 
David Taylor 
Steve Sharp 
Tom Murray 
Ian Goldie 
Alan Johnstone 
Scott McFadzen (P/T) 
A Dolan 
J Chandler 
Duncan Fraser 

I ntrod uction 

tie 
tie 
tie 
tie 
TSS 
Infra co 
lnfraco 
Infra co 
lnfraco 
Infra co 
Infra co 
lnfraco(SDS) 
lnfraco(SDS 
CEC 

•• ('(IMKfil:ij OCll'C<lp}!af 

SB welcomed everyone and advised that the pu rpose of the meeting was to 
identify any misalignments between the lnfraco proposals and the SOS design 
for Roads and Drainage; and to agree the necessary actions to achieve and 
a l igned coherent design solution .  This was la id out in the SDS Novation 
Agreement as part of the l nfraco Contract Su ite. 

The primary aim of today was to look at the techn ical matters associated with 
any mis-al ignment. Any Cost and Programme consequences wi ll be 
addressed thereafter. 

Mis-alignment issues associated with Roads 

• Original  design was carried out by SOS (Halcrow), wh ich resulted in 
current l.::lesign having  taken account of Roads Working Party fo rum. 

CEC00793517 _0010 
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• OF stated that any design must take account of the fact that load 
profiles change when going from 4 lanes to 2 lane carriageways -
More traffic, particularly buses now in less lanes. 

• DF  stated that CEC considers that performance based solutions may 
address problem areas. 

• Areas of mis-alignment were identified I suggested as:-

- Geometry of road surface 
- Pavement Capacity and Capabil ity 

Footway arrangements 

• BBS/SOS agreed that any change should be designed ful ly, then 
review construct methodology. 

• Al l agreed that .the interface between road design and track to be 
picked up in Trackform workshop (planned for 4 June 2008) . 

Roads - Geometry 

Current road design was carried out to [Bob check with Ken Mosley I Du ncan 
but it uses a design manual] specification. 

David Taylor outl ined BBS' proposal as per their pricing  assumption ,  which 
was to build the track above the current surface level and make up new 
surface to the track level .  This may have an impact on the crossfal l  of the road 
surface and on kerb freeboards.  

OF advised that any change in design had to consider Safety Audits , 
Plann ing ,  & Maintenance issues. 

A proposal based on generic points is to be prepared by BBS/SOS for review 
and acceptance in principle by CEC/tie. Th is is to be circulated before 
Monday 2 June 2008. 
Th is would then be refined further on a section be section basis util ising 
d rawing and su rvey information,  commencing Monday 2 June. A programme 
to conclude such works would be a specific output requ i rement of the 2 J une 
meeting .  

CEC00793517 _0011 
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Pavement Capacity & Capabi l ity 

• lnfraco propose planning as opposed to ful l  depth reconstruction. 

• 9cott McFadzen stated that principles need to be agreed (and 
supported by suitable justification) in relation to derogations or 
departures from standards or changes would not be accepted. Al l 
agreed. 

• SM advised that the basis for their proposa l was that City Centre roads 
in Edinburgh  were not overburdened by HGV's 

• OF advised that buses were more of a burden than HGV's 

• SOS - JC advised that Halcrow's concern wou ld be the risk to them as 
designer if new design fai ls ! !  SB agreed that a debate on this may 
follow, but  if an analytical approach is fol lowed , Halcrow should not 
have any d ifficu lty with th is. 

• A proposal based on generic points is to be prepared by BBS.  This is 
to include testing and verification criteria. SOS wou ld then need to 
feedback on acceptance of approach and identify areas to implement 
in conjunction with BBS. 
This can then be explained to CEC to determine if they can agree to 

the principles as p resented. 

• Any agreement wou ld be subject to surveys and testing confirming the 
techn ical basis of the proposals. 

• SB stated that a programme for managing the real ignment process 
would be requ i red . After the technical evaluation was completed th is 
should include impact on consents ,  construction activities safety audits 
and commercial agreement being reached . 

DRAI NAG E 

After a short d iscussion, it was agreed that there were no misal ignment 
between SOS and BBS wrt these works. 

FOOTWAY PARAMETERS 

After a short d iscussion , it was agreed that there were no misalignment 
between SOS and BBS wrt these works. 

CEC0079351 7_001 2  



MisMAlignment in BBS/SOS Solutions (1) 

Roads & Dra inage 

• Road Cross-Section Geometry 

Planned Programme Actua l  Comments 
In it ia l  Meeting 29 May 2008 Complete 
In it ia l BBS P roposal 3o May 2008 Complete 
In itial CEC Response 3 June 2008 Complete 

Deta i l  BBS/SDS proposal 
Princes Street 30 June 2008 As agreed 
Shandwick P lace 30 June 2008 As agreed 
Haymarket Jct 30 Ju ne 2008 As agreed 
St Andrews Sq. 30 June 2008 As agreed 

lweek for CEC to approve 

CEC Comments 
Princes Street 7 July 2008 As agreed 
Shandwick Place 7 Ju ly 2008 As agreed 
Haymarket Jct. 7 Ju ly 2008 As agreed 
St Andrews Sq. 7 Ju ly 2008 As agreed 

Submit deta iled design to 
CEC 
{ in conju nction with 
pavement design) 

Princes Street 24 Nov 2008 
Sha ndwick Place TBA 
Haymarket Jct 24 Nov 2008 
St Andrews Sq TBA 

CEC Approval period 3 
weeks 

CEC Approva l 

Princes Street 15 Dec 2008 
Shandwick Place TBA 
Haymarket Jct 15 Dec 2008 
St Andrews Sq TBA 

One week for SOS to 
convert to IFC 

Issue IFC Design 

Princes Street 2 2Dec 2008 22 Aug 08(v3 1) 
Shandwick P lace TBA 08 Ju l 08(v31)  

CEC00793517 _0013 



Haymarket Jct 22 Dec 2008 08 Ju l  08 (v31) 
St Andrews Sq TBA 22 Aug 08 (v31 

2 weeks for lnfraco to 
prepare (Design concept is 
known) 

Construction Commence 
Princes Street 5 Jan 2009 5 Ja n 2009 
Shandwick Place TBA 9 Sept 2009 
Haymarket Jct 5 Jan 2009 5 Jan 2009 
St Andrews Sq. TBA 9 Sept 2009 

Road Pavement Design 

P lanned Programme Actual Comments 
In it ia l Meeting 29 May 2008 Complete 
In itial BBS Proposal 3o May 2008 Complete 
In itial CEC Response 3 June 2008 Complete 
Detail BBS/SDS proposa l 

Princes Street 09 Aug 2008 Split Report 
Shandwick P lace 23 Aug 2008 
Haymarket J unction 09 Aug 2008 Split Report 
St Andrews Sq. 23 Aug 2008 

4 weeks for CEC to 
comment 

CEC Comments 

Pri nces Street 09 Sept 2008 Part report 
Shandwick P lace 23 Sept 2008 
Haymarket Junction 09 Sept 2008 Part report 
St Andrews Sq. 23 Sept 2008 

Submit detai l design to 11 weeks to 
CEC (worked back) design 15T two 

areas.  

P rinces Street 24 Nov 2008 
Shandwick P lace TBA 
Haymarket Jct 24 Nov 2008 
St Andrews Sq TBA 

3 weeks for CEC to 
approve (partial 
submiss ion ie 2 out of 4 
areas} 
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CEC Approval 

Princes Street 15 Dec 2008 
Shandwick Place TBA 
Haymarket Jct 15 Dec 2008 
St Andrews Sq TBA 

1 week to convert to IFC 

Issue IFC Design 
(Worked back from 
Construct programme) 

P rinces Street 22 Dec 2008 22 Aug 08(v3 1} 
Shandwick Place TBA 08 Jul 08(v31 )  
Haymarket Jct. 22 Dec 2008 08 Jul 08 (v31) 
St Andrews Sq . TBA 22 Aug 08 (v3 1) 

2 weeks for I nfra co to 
prepare {des ign concept 
now known) 

Construction Commence 

Princes Street 5 Jan 2009 5 Jan 2009 
Shandwick Place TBA 9 Sept 2009 
Haymarket 5 J an  2009 5 Jan 2009 
St Andrews Sq .  TBA 9 Sept 2009 
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ROADS & DRAINAGE ALIGNM ENT MEETING No. 2 

Held on 2nd June 2008 10.30 - 14.00 

MacAdam, City Point I I  

Attendees: B Bell t ie 

P Dobbin t ie 
W Biggins tie 
S Wallace CEC 

D Fraser CEC 

D Fordyce CEC 

D Taylor Infra co 
A Johnstone Infra co 

l Gold Infra co 
J Chandler l nfraco SDS (P/T) 

A Dolan lnfraco SDS (P/T) 

K Morely TSS 

1.0) Meeting was held as a fol low-up to Road & Dra inage Alignment Workshop of 291h May 2008. 

As an action from the previous meeting, Infra co have issued two proposals with respect to 
carrying out works :-

i. Road Cross Section Geometry 

i i .  Road Pavem ent Des ign 

2.0 Road Geometry 

I an Gold expla ined the basis of the Infra co proposa l and confi rmed that the proposa l was 

intended to ensure fu l l  compliance in respect of noise, comfort and surface texture. 

Duncan Fraser advised that CEC's a pproach to the proposa l was that it had to be fit for 

purpose, mainta inable  and take account  of a ny consequential effect. 

Sandy Wallace advised that as the roads maintainer, he d idn't have a problem with the 

principle of the proposal  if it was acceptable from a design perspective, but that the proposal 
should be based on National  gu idel ines where possible. Where National guidelines cou ldn't 

be met, these a reas should be identified and  reviewed on an individual basis. 

JL/Minutes&Agendas/Roads&Drainage Workshop 2 - Notes 
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Jason Chandler reminded the meeting that issues such as track al ignment, run times, 

designers Pl and QA procedu res a 1 1  had to be addressed. 

It was agreed that lnfraco wou ld  develop a table identifying the fol lowing:-

• drivers for original design 
• drivers for proposed design 
• impact on consents, ru n times 
• programme for change 
• standards adopted 
• residua!  risk of design 

DF fe lt that the Roads Design Working Group would be the best way to determine the suitability of 
any proposed changes . DT had some concerns as to how this would impact on the proposal detail 

and programme. After considering the make-up of the working group and given CE C's support of the 

principle of "fit for purpose", it was agreed that the Working Group would be reconvened and would 
meet regularly to aid progress .  

A d iscussion was held on the approvals requ i red and it was fe lt the detail of the proposal needed to 

be deve[oped before the impact on approvals could be determined. 

3.0) Road Pavement Design 

The p roposa l for the pavement des ign was discussed. 

• It was agreed that the best way forward was for CEC to review and  comment on the 

proposa l .  DF undertook to retu rn comments by Wednesday 41h June.  l nfraco would then 

review the com ments and if broadly acceptable, the next stage would be to again 

breakdown the proposal on a section by section basis as per the Roads Geometry proposa l .  

JL/Mi nutes&Agendas/Roads&Dra inage Workshop 2 - Notes 
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Introduction 

BBS 

Edinburgh Trams 

Design Amendment Proposal 2 - Road Pavement Design 

5th June 2008 

As part of the design refinement p rocess outl ined in Design Amendment Proposal 1 we 
have produced outl ine p roposals in relation to the road pavement reconstruction adjacent 
to the tram lines to develop an approach that would enable as much as possible of the 
existing road pavement to be retained where the cond itions permitted .  This wou ld also 
have add itional benefits of reducing construction times and the d isruption to the public and 
adjacent traders .  We have outl ined two approaches to the reuse of the existing  pavement: 
The first we have called the "Reference Proposal" which is based on the use of 
performance designs for foundat ions and pavements in accordance with the DMRB, 
MCHW and publ ished TRL Reports . The second we have cal led "Analytical Design of 
I n lays and Overlay" and this based on full analytical design of the pavement followi ng 
detai led assessment of the condition of the existing pavement construction . The most 
appropriate design approach would be selected based on the change in level between the 
existing and new fin ished road levels and the th ickness/cond ition of acceptable qual ity 
existing pavement structure that can be retained .  We have also included Appendix A 
which outlines additional req uirements to the current testing proposals to enable the most 
effective use possible of the existing pavement construction. 

1. Reference Proposal 

Th is p roposal  is based on the current desig n standard for Trunk Roads from the DMRB 
HD26/06, the Foundation Standard IAN 73/06 and TRL Report PPR1 27. This approach 
would be adopted where the pavement was found to be in a cond it ion that it was not 
suitable for overlay or inlay. Th is would be due to poor condition of the pavement structure 
o r  that due to a change in  finished road levels there was insufficient depth of existing 
construction that would remain be low the new finished road level for an overlay to be 
successful ly constructed.  The remaining constructio n  would be evaluated to determine 
what level of foundation support it cou ld provide, this would be confirmed by an extensive 
range of preconstruction testin g  and assessment. The th icknesses of new construction 
provided would then be in accord ance with HD26/06. These outl ine proposals are 
summarised in Table 1 of this document along with the performance requirements for the 
existing pavement which would b e  util ised as a "Performance Design" foundation in 
accordance with IAN73/06. Defects o r  issues aris ing from utility works that result in a 
variab le support would be dealt with by local ised repairs or other techniques to provide a 
relative uniform support platform to the new road construction . 

As a reference for th is p roposal we have adopted a traffic load ing of 30msa (mill ions of 
standard axles) over the pavement design l ife. In order to p roduce a pavement with 
excellent rut resistance and durabi l ity to the channelised traffic that it wi l l  encounter from 
commercial vehicles and buses , we  wou ld p ropose a Hot Rolled Design Mix Asphalt 
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Surface Course over a combined B inder Course and Base Layer of EME2. EME2 was 
developed in France as a repair materia l for existing carriageways and has been used 
there for many years. 

Th is material has been used successful ly on two recent projects : the onl ine widening and 
improvements to the A90 as part of the A8000/M9 project and currently the Tol l  Abolition 
at the Forth Road Bridge. These projects have given an excel lent working knowledge of 
EME2 and foundation materials in use in Central Scotland and the associated specialist 
testing requirements. On the M9 Project the City of Edinburgh Counci l were the client and 
therefore closely · involved in approving the departure from standard applications for the 
use of EME2 (the contract was based on HD26/01 which predated EME2) and the use of 
non-standard foundations below the EME2. The existing carriageways were tested to 
determine the ir cond ition and due to their age and condition they were used as a 
"Performance Design" foundation ,  C lass 3 in  accordance with IAN 73/06 and departure 
approval was sought and received from the City of Edinburgh  Council who also had 
d iscussions with Transport Scotland who funded the project . 

Table 1 .  
30msa 
Options 

Foundation 
Desig n 
Surface 
Modulus 
(Mpa) 

Maximum 
Foundation 
Deflection 

Surface EME2 
Modulus of Thickness 
Foundation (mm) 
prior to 
Construction 
of EME2 

HRA 
surface 
Course 
(mm) 

Class 3 200 0.74 200 1 95 45 
Foundation 
Class 2 1 00 1 .48 1 20 2 1 5  45 
Foundation 
Note 1 :  There is no ne ative tolerance on the EME2 Th ickness 
Note 2: Maximum sub rade strain  in accordance with Fi u re 5.7 IAN 73/06 

N ote 4: Class 4 conditions un l ike l  to be obtained 
Note 5: Combined EME2 and H RA thickness in accordance with HD26/06 
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2. Analytical Design of Inlays and Overlay Proposal 

Th is approach has been used successfully on a number of projects in the UK and I reland 
on Trunk and other Roads. Th is approach was used on the tie-in section for the M9 Spur 
for the City of Ed inburgh Counci l ,  it is a lso being used on the MSO Orbital motorway 
Upgrade in Dublin and the 45km Dishforth to Barton A1 upgrade for the Highways Agency. 

As in the example 1 above, we would propose the use of EME2 and an Asphalt Surface 
cou rse for their rut resistance and durabil ity. EME2 has the added advantage in this 
situation in that it is a combined Binder Course and Base material and can be laid at 
thicknesses between 60 and 140mm. It is envisaged that in order to ensure an acceptable 
runn ing surface a Binder Cou rse will be required in al l locations, its thickness will vary to 
suit the vertical geometry and the condition of the existing pavement that is retained. Table 
2 below g ives a summary of possible overlay thicknesses for a range of existing asphalt 
construction th icknesses. The subgrade condition has been taken as 5% which is fairly 
typical. The stiffness of the existing asphalt has been taken as 4000Mpa wh ich is 
reasonable for an aged materia l .  The design loadings for traffic have been set the same as 
the previous proposal at 30msa. 

Table 2 .  
30msa Existing Existing Existing Existing Overlay Asphalt 
Options Asphalt Sub-base Subgrade Asphalt Thickness Surface 

Remain ing (Assumed CBR and Design EME2 Cou rse (mm) 
(mm) Type 1 )  surface Stiffness (mm) 

(mm) mod ulus (MPa) 
Option 1 300 1 50 5%, 4000 60 45 

49Mpa 
Option 2 250 1 50 5%, 4000 70 45 

49Mpa 
Option 3 200 1 50 5%, 4000 1 1 0  45 

49Mpa 
Note 1 :  N ew EME2 Design Stiffness 5.8Gpa 
Note 2 :  an allowance for construction tolerances to be added to the EME2 th icknesses 
(1 0mm) 

A su ite of additional testing wou ld be requ i red in order to determine the actual cond ition of 
the existing asphalt. This would requ i re the fol lowing testing on  a selection of the cores : 
ITSM at varying frequencies, RLAT, Fatig ue, Air voids and Binder Penetration. A deta i led 
assessment of the cond ition of the pavement would then be made using the results of the 
laboratory testing ,  FWD analysis and deta iled visual assessments. 

The Fatigue l ife adopted for the existing asphalt would be red uced from that i n  LR1 1 32 
based on the laboratory resu lts and previous experience (Proceedings of the ICE, 
Transport, May 2003 and November 2004, Paper 1 28 1 4  and 231 28 1 4: Influence of layer 
bond ing on the prediction of pavement life ; K. Khwei r  and D. Fordyce) .  

Repairs wou ld be schedu led to the existing carriageway following analysis of the detailed 
visual condition survey; this would involve repairs around existing services, poor 
re instatements and other areas of d amage such as rutting, cracking or delaminations. I n  
areas of rutting or cracki ng additional cores would be taken to determ ine the depth of the 
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damage so that the repairs could be scheduled to provide as uniform as possible a support 
to the new pavement construction . All planed areas would be inspected for other damage 
not visible from the orig inal surface prior to the application of the bond coat and any 
required repairs carried out. The minimum depth of cold planing would be to remove the 
existing surface cou rses. A polymer modified bond coat wou ld be used between all p laned 
and new asphalt su rfaces. 

Summary 

We believe that with the appropriate intensity and specification of investigations both 
invasive and non-destructive, laboratory testing and detailed visual inspections a robust 
assessment of the cond ition of the existing road pavement can be deve loped and used as 
the basis of the design of the treatments to the remodel led carriageway. The FWD 
information will be assessed both in terms of d irect and back analysis and used to 
determine the equivalent design sections in conjunction with the radar and core 
information .  The material assessments will be made largely on the basis of the i nvasive 
and laboratory testing a nd local experience of the materials. 

We believe that approaches outlined above will provide a robust pavement that makes the 
best use of the existing construction . Using it as an improved foundation in the first option 
where there is insufficient existing pavement remain i ng or it is of too poor a condition for 
overlay and in the second as effectively a pavement at base level with a structural overlay. 
Both of these options give the contractor the opportun ity to reuse the maximum amount of 
the existing pavement, reduce the carbon footprint of the pavement construction p rocess 
and min imises the d isruption from the construction p rocess to the local traders and the 
general public with a reduced construction programme. 
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Appendix A - Testing Issues 

1 .  Pre-works testing to be carried out to determine the required FWD loadings to 
achieve an acceptable response from al l  geophones and an acceptable reducing 
p rofi le. Particular attention to be made to the outer geophones to ensure that the 
reduction between geophones is significant. 

2 .  FWD Load ings to be sufficient to engage all pavement layers and given the age, 
l ikely th ickness and possibi lity of buried setts and concrete the load ings will have to 
be increased from the standard 50Kn probably to as much as 1 OOKn. 

3. Where more than one loading value is adopted for the FWD testing in a location at 
least two and preferably three readings to be taken at each load ing to enable 
checks to be made for consistency. 

4. Visual cond ition survey (Chart - Detailed Visual Condition)to be carried out by a pair 
of surveyors to manually record structu ral defects and rutting at regular intervals 
using a 3m straight edge. Particu lar attention to be made in relation to Uti l ity 
Reinstatements , cond ition of service covers and other repairs. The defects and 
other information should be recorded in location as accurately as possible. The 
position of the service covers should also be recorded . 

5 .  Cores to be taken at 20m centres longitud inal spacing and across carriageway 
cross sect ion. 

6. There needs to be a su itable representation from the designer on site at the time of 
the testing in order to ensure that additional cores are instructed as requ i red and 
FWD set ups changed as required etc. 

7. Consideration to taking several paral lel Ground Penetrating Radar longitudinal 
depth profiles and also possibly some cross sections also .  

8 .  Prima1 00 LWD testing - trials to  be carried out  to  determine most appropriate 
load ings and the methodology for ach ieving a uniform support be low the loading 
plate. 

9 .  Road Pavement cores to be photographed at time of  recovery and also the core 
h ole wall with scale rule and any issues relating to problems with the coring.  

1 0 . The cores should also include the fol lowing testing on selected samples: 
a. BS DD ABF, 1 995 Asphalt Indirect Tensile Fatigue Testing 
b .  Mixtu re Composition and Grad ing 
c .  Binder Recovery and Determination of Penetration 
d .  Bulk, Rice Density and determination of Ai r Voids 
e. BS DD 21 3,  1 993, Indirect Tensile Stiffness Modu lus Meast.1rements to 

varying rise times equivalent to 2 .5, 5 and 1 0Hz 
1 1 . A  selection of the core samples shou ld be sent to a second laboratory for bl ind 

verification of the results , there are particular issues with the ITSM and Fatigue 
testing.  The laboratory needs to have extensive recent experience of these types of 
testing , UKAS accred itation on its own is not sufficient. 
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FW: Edinburgh Trams Pavement Proposals 
Robert Bel l to: Colin.Brady@civil .bi lfinger.co.uk 

--- --Original Message----
From : Robert Bell  
Sent : 09  June 2 0 08 0 9 : 05 
To : ' David . Taylor@bi l finger . co . uk '  
Subj ect : FW : Edinburgh Trams Pavement Propo sals 

David,  

05/08/2009 14:00 

Given the comment in the first paragraph, are you happy for me to pa ss thi s 
on to CEC ? 

Bob . 

--- --Original Me s sage ---- -
From : Davi d . Taylor@bilfinger . co . uk  [mailto : David . Taylor@bi lfinger . co . uk )  
Sent : 0 9  June 2 0 0 8  07 : 5 0 
To : Robert Bel l 
Cc : Alan . Johnstone@bil finge r . c o . u k ;  Iain . goldie@<Jlllllll .. 111111 .. 
Subj ect : Edinburgh Trams Pavement Proposals  

Bob , 

Please find attached our response to the que s t ions rai sed by CEC regarding 
our proposals for the pavement construction on the ETN . The way forward 
can be di scussed at the follow up meeting tomorrow . 

From : Dur i e ,  Malcolm 
Sent : 05 June 2 0 0 8  1 8 : 0 9 
To : Goldi e ,  Iain 
Subj ect : Edinburgh Trams Pavement Proposals 

I ai n ,  

I have updated t h e  proposal to clari fy a few points and also  answered the 
quest ions  from Derek Fordyce , the ext ract from his  Ema i l  is  included below .  
Our respons e s  are i n  red . I have also included a few extra notes here for 
the contractor not for is sue to the client City  of Edinburgh 

The point s that he raised were largely covered in t he original document but 
I have clari fied the points in relation to the material asse s sments and 
included a pape r re fe rence that he publ i shed with Kadhim which we use  for 
the Fat i gue assessment . His other i s sue s abou t the discontinui ties  in the 
pavement will be dealt with the de tailed visual assessments both at  the 
i nvestigation  s tage and after planning dur i ng the construct i on . 
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I have also included re ference s to other proj ects  whe re we have used these 
approaches recently .  

I t  i s  of  critical importance that  our  concerns re lating to the 
invest igat ions are addres sed or we could be in the situation in a few 
months time where there i s  insufficient information ava ilable to permit the 
des i gn to proceed . The re needs to be a presence from the designe r team on 
s i te who know the likely issue s with the testing and can react by 
increasing the number of cores or other changes to the processes such as 
changing the FWD or Prima l O O  l oadings . The spec i fication of the laboratory 
testing is  also important and a number of additional t e s t s  need to be added 
to your current proposal s .  We can assist  with these i s sue s from the 
Edi nburgh Office . 

We can also provide you the service for the detailed vi sual assessment and 
the Prima l OO testing f rom our Edinburgh office . 

Derek Fordyce Email  

PROPOSAL 
The proposal relates  t o  the roadway re cons truction between the 
tramway s lab and the footway kerb . 
The propos a l  i s  to  provide a surface course  and binder course , or 
surface cours e and comb ined binder and base course , over the re s idual 
roadway const ruct ion . 
The design cri terion for the combined surface course and binde r/base 
course is  re si stance to canali sed rutting . 

STRUCTURAL MODE L 
I t  is  unclear what the structural mode l o f  the reconstructed roadway 
pavement i s .  There a re two structural model s .  

Mode l 1 :  The re ference proposal suggests  that the res idual 
roadway cons t ruction is a foundat ion plat form to the combined 
surface course and binder/base course . With this model there 
can be no bond as sumed between the overlay and the existing 
construct ion . 
Model 2 :  The a l ternative i s  where the surface course and 
binder/base course is bonded to the res idua l cons t ruction; this  
is  a s igni ficant ly  different structural mode l .  

With Mode l 1 ,  the thickness  of the binde r/base course will  relate to 
the sti ffne ss of the foundation plat form fo rmed by the res idual 
roadway cons truc t ion . The key structural i s sue here is  the value of 
founda tion plat form s t i ffnes s  and the cont inui ty o f  the stiffness 
va lue . Where there is  discontinuity in the s t i f fnes s  at discrete 
po int s ,  such as u t i l i t y  repairs ,  the fat igue capability  of the 
overlay requires limiting crack propagation . 
With Model 2 ,  the thickness of  the binder/base course will  relate to 
the residual s t iffnes s  and re sidual fatigue l i fe of the remaining 
pavement s tructure . 
Mode l 1 has been used in Edinburgh in the 1 9 9 0 ' s with  the ma intenance 
o f  Burdiehouse Road, Cowgate and West Port . Each situation had a 
performance des i gned t hin overlay bonded to the existing pavement 
s t ructure . These  roadways have not been ma intained in up to 1 5  
years . I n  a l l  cases  u t i l i t y  wor ks were repaired t o  achieve a un i form 
s t i ffness o f  rema ining pavement structure , minimi sing the potential 
for crack initiation . The fat igue capability  of the surface course 
minimi sed the potential fo r crack  propagation . The thin surface 
overlay de s ign criteria we re fatigue and rutt ing ; the material had 
the characteri stics  o f  an EME 2 .  

QUEST IONS 
With Model 1 the fatigue l i fe of the overlay structure  i s  relevant at 
foundation platform di scontinui t i e s ,  and not as a general 
characteri st i c .  How i s  this  being des i gned for? 
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Answer :  The new asphalt thi c knesses in this proposal are in accordance with 
HD2 6 / 0 6  for various classes o f  Per formance Foundat ions in accordance with 
IAN 73/0 6 . This option wi ll  be used where the rema ining thickness of the 
existing pavement is too thin or the condi tion is othe rwise  unsuitable for 
overlay . We have proposed the use  of EME2 and an Asphalt  surface Course 
which has cons iderably  be tter fatigue life than the s tandard bound 
macadam' s and sur face courses .  Where there are discontinuities  such as 
damage to the carriageway from poor reinsta tements these w i l l  be dealt with 
local repairs to ensure uni form suppor t .  The items are outl ined in more 
detail in the updated proposal document . 

With Mode l 2 t he remaining fatigue l i fe o f  the residual structure is 
relevant to the pe rformance of the final s t ructure . How is thi s 
being calculated? 

Answer : The remaining fati gue life o f  the existing st ructure 
wi l l  be assessed i n  accordance with the pape r : ( Proceedings o f  the ICE , 
Transport , May 2 0 0 3  and Novembe r  2 0 0 4 , Paper 12 8 1 4  and 2 3 128 1 4 : Influence 
o f  layer bonding on the prediction of pavement life ; K. Khweir and D .  
Fordyce ) and other as sociated l aboratory tes t ing, the e ffect i s  to  reduce 
the fat igue line from that in TRL1 1 32 and related documents . 

Mode l 2 i s  the more complex model in terms o f  de fining the remaining 
l i fe of the res i dual structure as thi s  wil l vary depending on whether 
t he exi sting surface leve l  is  the s ame , is raised,  or, worst case 
s cenario ,  is lowered . 
The FWD as  a tool can measure deflect ion , which is  real . The 
s tructural capabil ity o f  the structure that i s  interpreted f rom 
de flection is not precise as  material pe rformance and compos ite 
action requ i re s  being defined, or at worst a ssumed . Interpreting 
structural capability  of what remains of the s t ructure is even more 
complex . How is this be ing de fined? 

Answer : The issue s of what thicknes s  of existing pavement that 
remain and the assessment of the condition is based on the invasive testing 
and the associ ated laboratory test ing and i s  covered in the updated 
proposal document . The FWD will be used as part of the pavement condition 
a s se s sment and t o  ass i st with the determination of the variabil i t y  of  the 
exis t ing pavement construction . The FWD asses sment w i l l  be a mixture of 
direct and bac k analysis  to a s s i st the interpretat ion o f  condit ion of the 
e x i sting pavement . Back analysed data wi l l  not be u sed to de termine the 
des ign sti ffnes s  values of the exi sting construction layers , thi s  
information wil l  be deri ved from the laboratory test ing o f  the cores . The 
FWD testing wi l l  be ana lysed to assess  the overall response of the pavement 
t o  loading and i t s  sui tabi l it y  for overlay or as per fo rmance foundat ion . 
This procedure has been expanded further i n  the updated proposal  document . 

Urban roadways that have exi sted for decade s and centuries  will be 
multilayered s t ructure s ,  with vert ical di scont i nuit ies . Not only 
will  there be a residual tram s lab within the roadway s tructure s in 
Edinburgh , but there w i l l  be setts  that are f l exible material  layers . 
There i s  currently  no abi l i t y  to model such layers . S o ,  how i s  the 
analys is of  the FWD s i gn a l s  to be made ? 

Answe r : The FWD will  be used as part o f  the pavement condit ion 
a ssessment and to  a s s i s t  with the determination of the variability  of the 
exist ing pavement cons truct ion . The FWD assessment wi l l  be a mixture o f  
di rect and back ana l y s i s  to a s s i s t  the interpretation o f  condition of the 
existing pavemen t .  Back  anal ysed data will not be used t o  determine the 
design s t i f fnes s  values  of the exi sting construction l ayer s ,  this 
i n formation will  b e  derived f rom the laboratory test ing  o f  the cores . The 
FWD testing will  be analysed to assess  the overa l l  re spons e  of the pavement 
t o  loading and i t s  suitabil i t y  for overlay or as p e r fo rmance foundat ion . 
This procedure has been expanded further in the updated proposal document . 
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Radar has proven di f fi culty in  penetra ting natural stone layers ; 
radar also has difficulty i n  locat ing sma l l  diameter plastic pipes 
that rise vertically with in a roadway structure . Such scenarios are 
relatively common in Edinburgh . Ut i lity damage and delays and 
disruption are an i ssue cause by lack of detailed information . How 
is thi s  to be minimi sed with the assessment approach? Coring will  
locate sett s ,  but plastic pipes?  

Answe r :  The use o f  Ground Penetrating Radar (GPR) can provide a 
good picture o f  the exi s t ing pavement construction and identify changes in 
construction and moi s ture and some voids but we agree i t  has limitations in 
complex situations . The basi s  in assess ing the thickness and type of 
cons truction wi l l  of  course be the invasive inve stigations ( coring and 
trial p i t s }  with the GPR giving an overall construct ion profile . Other 
issue s with the pavement s wi l l  be identi fied from the de tai led visual 
condition assessment s and u t i l i ty inve st igations . The contractor will have 
procedures for checking for util ities in the bound road pavement 
cons t ruction during the invest igations and the con s t ruct ion process . There 
will  also be close visual inspections as the layers  of pavement are expo sed 
by planning during the construct ion process to identi fy other i s sues . 

Kind Regards , 
Grontrni j 

Malcolm J Durie  
BSc  ( Hons ) ,  CEng , MICE , MIAT 
Principal Engineer 
Transportation Infra s t ructure 

Spect rum House , 2 Powderhal l Road, Edinburgh , EH7 4 GB 
T :  
D :  
F :  

E :  
W :  
http : //www . grontmi j . co . uk/site /engb/Service s /Transportation/Pavement+Techno 
logy/ Pavement+Techno l ogy . htm 
W :  http : / /www . pavement-consu l t ant s . com 

Regis tered Office : Grontmij Limited, Grove House , Mans ion Gate Drive , 
Leed s ,  LS7  4 DN ,  Company Regi s t ration No 2 8 8 8 3 8 5  - a wholly  owned subsidiary 
of Grontmij Group Limited { Reg No 2 2 3 7 7 7 2 ) .  
Foll owing our acquisi tion in August 2 0 0 6 ,  Carl Bro has now evo lved to  
Grontmij . 
Grontmij doe s not accept legal responsibi lity  for the content s  of  this  
me ssage unless  confi rmed in writing by  an authorised s ignatory . Any views 
or op inions presented are solely  those of the author and do not necessarily 
represent those o f  Grontmij . Access by the intended recipient only is  
authorised . Any review,  retransmission,  dissemination or o ther use of ,  or  
t aking of any action in reliance upon,  this informat i on by persons or 
entities  other than the intended recipient is  prohibited . 

( See attached file : BBS De sign Proposal  2a . doc ) Regards , 

David Taylor 
Proj ect Manage r 

Bilfinger Berger UK Limi ted 
Lochside House 
3 Lochside Way 
Edinburgh 
EH12  9DT 
United Kingdom 

Tel : 
Fax : 
Mobi l e : 
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Email : 
Web : 

davi d . taylor@bi l finger . co . uk 
www . bi l fingerberger . co . uk 

Regis tered Office : 1 50  Aldersgate Street , London EClA 4EJ  Registe red No . 
2 4 18086  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

This email  and any files  transmi tted with i t  are confidential  and intended 
solely for the use of the individual or entity to whom they are addressed . 
I f  you have received this email in error please  notify the system manager .  

Bilfinger Berge r UK Limited/Bil finger Berger Envi ronmental Ltd . confi rms 
that thi s  email message has been swept by MIMEsweeper for SMTP for the 
presence of computer viruses . 

www . bi l fingerberger . co . uk 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

The i nformation transmitted is  intended only for the person to whom i t  i s  
addressed and may contain confidential and/or privileged materia l . I f  you 
a re not the intended recipient of this e-mail please noti fy the sender 
immediately at the email  address  above , and then delete  it . 

E-ma ils sent to  and by our staff are monitored for operat ional and l awful 
business purposes including assessing compliance with our company rules and 
system pe rformance . TIE re serve s the right to monitor ema i l s  sent to or 
from addre sses under its con t rol . 

No l iability  i s  accepted for any harm that may be caused to your systems or 
data by thi s e-mail . It is  the recipient ' s  responsibil i ty to  scan this 
e -mail  and any attachments for computer viruses . 

Senders and recipients of e-mail should b e  aware that under Scott ish 
Freedom of Information legis lat ion and the Da ta Protection legislat ion 
these contents may have to be di sclosed to  third par t i e s  in response to a 
request . 

t i e  Limited regis tered in Scotland No . SC230 9 4 9 . Registered office - C i ty 
Chambers , High Street , Edinburgh , EHl lYT . 

§) 
BBS Design Proposal 2a.doc 
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ROADS & DRAINAGE ALIGNMENT WORKSHOP 3 

1 oth June 2008: 08.30 - 09.30 

2No Floor Break-Out Area, Citypoint 

Attendees: 

Bob Bell 
Phil Dobbin 
Andy Scott 
David Taylor 
Alan Johnstone 
Duncan Fraser 
Derek Fordyce 

Introduction 

tie 
tie 
tie 
lnfraco 
lnfraco 
CEC 
CEC 

-------::;--··-�, _.,#·---�· i . ....- . 

Trams for Edinburgh 
�� WI CopHc:f 

Follow up meeting on mis-al ignment issues between BBS proposal and SOS design 
on Roads and Dra inage . 
Bob Bel l apologised for minutes not being available for the meeting ,  but given that the 
previous meeting was just last week and he had complete notes, he was sure matters 
could be progressed . 

Road Geometry 

1 )  It was agreed at the previous meeting that l nfraco would develop a table 
identifying the following :-

• d rivers for orig inal design 
• d rivers for proposed d esign 
• impact on consents, run times 
• programme for change 
• standards adopted 
• resid ual risk of design 

This remains outstanding. l nfraco to action this as a matter of urgency. 

Road Pavement 
1 )  Duncan Fraser advised that info had still to be recovered from MUDFA on their 

surveys and As Bui lt documentation - Ph i l  Dobson to obtain this. 
2) Al lan Johnstone commented that looking at various MUDFA excavations in 

Shandwick Place showed that cross sections were very variable. 
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. __ .. >;·-� 
�--�··_ ... ....

.... -�-- '\ ' 
Trams for Edinburgh -�,.,..,,,� 

3) The meeting agreed that lnfraco should p rogress their surveys upon conclud ing 
the commercial arrangements with Dennis Murray I Mike Paterson. 
Typically.cores to be taken to g ive information on depths (50 cores) @ 1 OOm 
apart. 

4) lnfraco advised that Grontimij were providing a consultation service for their  
surveys and that SDS/Mouchel's have specified testing . SDS wi l l  interpret the 
test results. 

7) lnfraco advised that a Bitumen Analysis not being done 

8) lnfraco to p rovide a Flowchart, Organisations & Programme to !FC to 
demonstrate how al l  parties wil l  contribute, and who will be responsible for final 
outcomes by end of week. 

Any Other Business 
It was evident that some of the working g roup were not aware of the contractual 
position of all parties with respect to these works. Bob Bell reminded everyone 
of the fact that a l l  parties were requ i red to  co-operate in  this matter and that 
p rovis ions were made within the contract that had advantages and/or 
d isadvantages for all parties. 
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P · 'Jert Bell - ·-------------------------------------------------------------------------------------
From: Robert Bell 
Sent: 26 June 2008 1 7:06 
To: 
Cc: 

Duncan Fraser - CEC; 'David .Taylor@bllfinger.co.uk' 

Subject: 
Steven Bel l ;  'Colin .Brady@bilfrnger.co. uk'; Phil Dobbin; Michael Jesuarul; Tony Glazebrook 
Roads Mis-Alignment Programme 

Attachments : Mis-Alignment in BBS SDS Solutions (1 ) .doc 

Gents, 

P lease find attached my proposed programme for moving the Roads mis- a lignment issues forward to a conclusion that 
ma intai ns our current contract programme dates. Note the following:-

1) I have worked forward from the initial dates we discussed and agreed for proposa ls and survey results etc, and 
a lso worked backwards from commence con struction dates to determine the bit in  the middle ie the actual 
deslgn period we have ava i lable. 

2) G iven that Geometry and Pavement design will be concurrent design issues, I have developed the programme 
with this i n  mind fo r the design period .  

3 )  I have sh aved some time off of some act ivities based on the fact that we will be  developing some reports and  
designs for d ifferent sections at differe nt times, and  a l so to reflect the fact that by the time we approach the  
com mence construction date, we should all have a good idea  of  scope etc. 

4) Ou r next agreed ta rget date is to receive the l nfraco Geometry proposal by 30th  J une .  I p ropose we meet on 2°0 

J uly at 10.00 am to review the proposal and this program me. Hoepful ly we can also get initial feedback on the 
road survey progress , 

Please confi rm your  ava ilabi lity, and comments on the progra mme i n  advance if possible, 

Bob. 

ette, P lease confi rm meeting room, 

Bob. 

tie limited 

C itypoint 
1st Floor 
65 Haymarket Terrace 
Edinburgh 
EH12  5HD 

Tel: 

.. . ob 
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ROADS & DRAINAGE ALIGNMENT WORKSHOP 4 

31st July 2008 : 08.30 - 1 0.30 

lsambard Room 2N° Floor, Citypoint 

Attendees: 

Frank McFadden (FM) 
Phil Dobbin (PD) 
Gavin Murry (GM) 
Alan Joh nstone (AJ) 
Stefan Rotthaus (SR) 
Holger Plate (HB) 
Duncan Fraser (DF) 
Derek Fordyce (Of) 

Tom Kelly (TK) 
Alan Dolan (AD) 
I ntroduction 

tie 
tie 
tie 
lnfraco 
lnfraco 
lnfraco 
CEC 
CEC 
SDS 
SDS 

.\ 
Trams for Edinburgh 

.• 1�� C.p1tal 

Frank, Stefan and Holger introd uced themselves to the group and a round robin 
introduction with responsib i l ity followed from the remaining members . 

Existing Road Construction 

1 )  AJ stated testing consisting of FWD, GPR and coring were all completed from 
Haymarket to Saint And rews Place on the 22nd of Ju ly. 

2) The intu itive results support the case that the roads for the most part are in fair 
to good cond ition with the exception of util ity re instatement trenches . 

3) AJ stated the testing of the core samples had commenced and wou ld be 
complete by 1 5th aug ust. From this a draft report would be p roduced by 
Mouchel for the 5th of September and a final report wou ld be avai lable from the 
1 5th of September. 

4) FM requested the report be split to g ive information on Princess Street as early 
as possible to facilitate early conclusions on this critical area of works . 

5) BSC requested trial hole information col lected by the Mudfa works be provided 
to assist the design consideration . PD has already issued this informatlon to 
David Taylor of SSC but it can be reissued if required. 

6) BSC asked for assurance that trench reinstatements are adequate to carry the 
load ings imposed by the final roads design .  

7)  AJ stated a d ig ita l film of the GPR testing wi l l shortly be forwarded to CEC for 
information .  
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' 
Trams for Edinburgh 

.. (�°"' ('cptror 

Road Pavement 
1 )  SR stated BSC proposed to alter the proposed design to achieve the 

employer's requirements without requir ing fu l l  road reconstruction throughout 
the works. 

2) AJ tabled a pictorial level survey which indicated the departures from existing 
level that would be required to ach ieve the current proposed design .  

3 )  BSC stated they wished to revise the proposed levels to improve road profile 
within the proposed works. 

4) FM reminded BSC that a l l  disciplines with in the Tram project must be i nvolved 
in any level adj ustment, track, OLE etc. 

5) OF presented an overview of the design process in the form of Prescription 
verse Performance and counselled against the dangers of a mix and match 
with the two approaches. 

6) BSc were asked to produce a who/what/when diagram to indicate the areas 
which will be redesigned , what deviation from standard is required and when 
they wil l be ready for review. 

7) DF on behalf of CEC asked for confirmation of which organ isation would be 
provid ing Pl insurance for the proposed design. 

8) FM stressed the end date for works within Princess Street wi l l  be 25th Ju ly 2009 
and to maximise the available time l nfraco must be ready to commence 
operations on the 5th of January 2009 this wi l l require l FC d rawings to be 
issued by 5th December 2008. BSC were requested to update the timetable for 
design review which has been included at the end of these minutes . 

Any Other Bus;ness 

A summary of the site investigation works was tabled this has been added as  
an  append ix. 

Next meeting due 14th August time and venue to be confirmed . 
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Mis-Al ignment in BBS/SDS Solutions (1 ) 

Roads & Drainage 
• Road Cross-Section Geometry 

Planned Programme 
Initial Meeting 
Initial BBS Proposal 
I nitial CEC Response 

Detail BBS/SDS proposal 
Princes Street 30 June 2008 
Shandwick Place 30 June 2008 
Haymarket Jct 30 June 2008 
St Andrews Sq. 30 June 2008 

1 week for CEC to approve 

CEC Comments 
Princes Street 7 July 2008 
Shandwick Place 7 July 2008 
Haymarket Jct 7 July 2008 
St Andrews Sq. 7 July 2008 

Submit detailed des ign to 
CEC 
(in conjunction with 
pavement design) 

Princes Street 24 Nov 2008 
Shandwick Place TBA 

Haymarket Jct 24 Nov 2008 
St Andrews Sq TBA 

CEC Approval period 3 
weeks 

CEC Approval 

Princes Street 1 5  Dec 2008 
Shandwick Place TBA 

Haymarket Jct 1 5  Dec 2008 
St Andrews Sq TBA 

One week for SOS to 
convert to IFC 

Issue I FC Design 

Princes Street 22Dec 2008 22 Aug 08(v31 ) 
Shandwick Place TBA 08 Jul 08(v3 1 )  
Haymarket Jct 22 Dec 2008 08 Jul 08 (v3 1 )  
St Andrews Sq TBA 22 Aug 08 (v31 

2 weeks for l nfraco to 
prepare (DesiQn concept 

Actual 
29 May 2008 
3o May 2008 
3 June 2008 

,,\ 
Trams for Edinburgh 

-(�I wr Co,01'11! 

Comments 
Complete 
Complete 
Complete 

As agreed 
As agreed 
As agreed 
As agreed 

As agreed 
As agreed 
As agreed 
As agreed 
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is known) 

Construction Commence 
Princes Street 
Shandwick Place 
Haymarket Jct 
St Andrews Sq. 

5 Jan 2009 
TBA 
5 Jan 2009 
TBA 

R d P oa avement Desian 
Planned 

I nitial Meeting 
I nitial BBS Proposal 
Initial CEC Response 
Detail BBS/SOS proposal 

Princes Street 09 Aug 2008 
Shandwlck Place 23 Aug 2008 
Haymarket Junction 09 Aug 2008 
St Andrews Sq. 23 Aug 2008 

4 weeks for CEC to 
comment 

CEC Comments 

Princes Street 09 Sept 2008 
Shandwick Place 23 Sept 2008 
Haymarket Junction 09 Sept 2008 
St Andrews Sq. 23 Sept 2008 

Submit detail design to 1 1  weeks to 
CEC (worked back) design 1 sr two 

areas. 

Princes Street 24 Nov 2008 
Shandwick Place TBA 
Haymarket Jct 24 Nov 2008 
St Andrews Sq TBA 

3 weeks for CEC to 
approve (partial 
submission ie 2 out of 4 
areas) 

CEC Approval 

Princes Street 1 5  Dec 2008 
Shandwick Place TBA 
Haymarket Jct 1 5  Dec 2008 
St Andrews Sq TBA 

1 week to convert to JFC 

Issue I FC Desi on 

5 Jan 2009 
9 Sept 2009 
5 Jan 2009 
9 Sept 2009 

Programme Actual 
29 May 2008 
3o May 2008 
3 June 2008 

", 
Trams for Edinburgh 

-r o,wCo �I 

Comments 
Complete 
Complete 
Complete 

Split Report 

Spl it Report 

Part report 

Part report 
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(Worked back from 
Construct programme) 

Princes Street 
Shandwick Place 
Haymarket Jct. 
St Andrews Sq. 

2 weeks for lnfraco to 
prepare (design concept 
now known) 

Construction Commence 

Princes Street 
Shandwick Place 
Haymarket 
St Andrews Sq. 

22 Dec 2008 
TBA 
22 Dec 2008 
TBA 

5 Jan 2009 
TBA 

5 Jan 2009 
TBA 

22 Aug 08(v31 ) 
08 Jul 08{v31 )  
08 Ju l  08 (v31 ) 
22 Aug 08 
(v31 )  

5 Jan 2009 
9 Sept 2009 
5 Jan 2009 
9 Se t 2009 

· ,\ 
Trams for Edinburgh 

• ..c-on., PJr CCI m:ll 
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m 
B I L F I N G E R  B E R G E R  SI EMENS C'AF 

UK Limited 

Bi lfinger Berger - Siemens - CAF Consortium : Edinburgh Tram Network 

Meeting Notes 

r·· · -·· ... · · · ·-
I . . . . . . • . . ... . .. ,· . .. . . .. 

jSubject :Roads Development Workshop !Location !City Point 
roate .  · ·· �i1109· .. .. . .. - · - - ·  · ---frime- - - - · · 1 · ·  .. . . . . . .. 

�tte.nciees . ! . .  �epresent1n9 .. . . . ::-�«en.dees .. 1 .  jRepre.senti.ng 
.. 

IR Bell . . .  
.
. .. .. . . .. . . .

.
.. ffi·�· - . . . ·- · \A Dolan 

. . )i1s
· . . .... . .  · · - · . 

/P Dobbin !Tie )J Chandler !SDS 
iD Sharp �ie \s Rotthaus [ssc 
!D Fraser lCEC le Brady !BSC 
iT Spence 

. .. .. .... . . . . . .. . F°.���'.
t

.�:
t 

__ . . . . .. ·-· ! __ _ . · ·- · - --- · .. _ . . . . .  . . . .. ! . . . . . . 
!Distribution' ' 

f - .. . . .. .  ·.·:· L . .. . . . . ... . . 
. ... .

.
. . -., . . . 

!General 
. . . 

j 
. . . �?t_iC>_� 

.
.. j . Date 

I
!
. 

i 
; 

. . . •  -· . . -i;- . ..; . ,  � 

/Meeting held as follow·up to Roads Development Workshop on 
�5/1 1 /09 

-l - , . , . . .. .  :cec Issues 
! 
!Design Concept 

. . .. . . .. .. . . . . . . . . . •' 

!Road design based on DMRB, which is performance based . This is 
) 

[acceptable in areas of cut, but i n  areas of fill the condition of the 
;substructure must be verified. 
�he testing regime developed by SOS as part of the ' 
tedesigrVconstruction management process must fu lly define testing , 

; 
; 

i i 
' 

! 
i 

i i . i . . . 

iincluding use of FWD testing as we!f as CBR tests. Particular attention ;  SDS 
(must be paid to areas where existing road substructure is left in place. 

2.2 JUtility Works 
l 

(MUDFA Util ity reinstatement has been specified to RAUC Class 1 
requirements ,  but some of the roads are in fact subject to the heavier 
fClass O load ing .  Some existing reinstatement is non compliant . 

:During the general testing which will be defined in the 
I redesign/construction process to be developed by SOS, additional in-

\ 
' 

"" ! 
. 

(situ testing may be requ ired to establish the rigidity/capacity of existing : Tie/CEC 
jMUDFA reinstatement works. 

2 .3 !Setts at Ocean Terminal and other Locations  
iC:EC drew attention to tQE! e)('.pEJfl:is;e they have d_eve!oped i n  th i_� �rea. : 

' 
·- . � ; 

i 
I 
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;2.5 

ro-rking with academic resear�h partners, over a long period of road 
�onstruction and maintenance in Edinburgh . T Spence will contact 
!BSC directly to ensure the existence of this expertise is understood_ 

iLeith Walk 
/BSC exf sting proposal to construct carriageway before centre 
�rackform was queried by Tie. BSC to review a nd confirm/amend. 

i . 
!Tie to issue instruction to carry out FWD survey on Leith Walk asap to 1 
I ' 

t
rovide some information on condition of MUDFA reinstatement . 

\ 
�echnical Approval 

. -
1 

· 

!CEC advised that TA is subject to comments. including the comment ! ' i �hat design life of existing IFC roads design is not yet approved. SDS i 
�o review and comment as required . i 
' I 
! . i 'l . 

. . .  . .. �� 

1 
i ! 

. · 1 · · . 

l 
r 
.j .. .  

! 

TS 

BSC 

Tie 

sos 

' ; 
. -- ·} ., .

.. .. -· - ·  
-. . .

.
. 
. 

. , . ,  

.
. \ .. , . .  ' 

. .  ./2 
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l ' ·r -
i 
J. 
i 
I 
j 
1 

' 
.. . . , . . . . 

I .. · 1  
i 
1 

· ,· · - - ·- · ···
- · · · ·

···
-···l 

; 

- i 
.. L 
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m 
B I L F I NG E R  B E RG E R  SI EM ENS «-'AF UK Limited 

Bilfinger Berger - Siemens - CAF Consorti um : Ed inburgh Tram Network 
Meeting Notes 

is·ubj��i .. . )�<;ads a�d Trackform Development . . }-�Catlo·n ··· rroject Office ! j.. . . . . .  -· ... . . . .i\'Y.9.r��-�9.P J��!!��... . .. ... .. . .. .. .. . . . . - ·�:- . .. . . .  ... . .. .. .. ... . . L . .. . . . . . __ . . . . . . . . . . . . . .... . . . .. : j��t.e. . ... , r Februaiy 2009 . ·-- �--- ·�e . ..... . .... . .. . .. .. . L . . . .. ... .. . .. ... . , . .  . .. . . ... . . . . .  __\ 
r_tt_e!1�!!�_::·��:: .-. : .·: _. . ... . .. : tR.��!��:e.n.ti ng . . - - -��-t���!�! .. . . . . . . . .. . . . . . ... . . i��-()�����-t!�� - . .  -· .l 
!Frank McFadden :fie !Steve Reynolds iSDS 

!, 

)Robert Bell [Tie !Jason Chandler \SDS ; 
1cofin Brady jBSC IA!an Dolan \SDS i 
JStefan Rotthaus iBSC !Kate Shudall !sos ! 
,Baltazar Ochoa iBSC l i I 
lrii�tiibutio�- --· · · · Att��d�es 

) ··· - · -··· · ·· -· · ·· · ·· · · · ··· ·· · · · · · · · ··· · ' 
1 

j I 

f R Brueckmann j L . .. .. , ·--· · ·  .. . . .. .......... . .  M.lf'Ji_lk�� . . . ... . . . ..... . . .. . ... .. . . · ···· - - -· ·- ·- --· · . .. . . .. .. . J 
' J  " •• • • • , . •••M""" •" •• • •• j 

; 

. k�enerai 
! 
i 
!The meeting was held to review the design estimates produced in 
Jresponse to Tie Instructions arising from the Development Workshop 
!process for Roads & Drainage and for Trackform (Tie letters no INF 
lcORR 548 and INF CORR 547 respectively, both dated 1 8th 

[December 2008), and further necessary work not covered by these 
iinstrucUons (see section 2 .4 below). ' I 

�he meeting resulted in agreement to proceed to issue of instructions I 
[by Tie to implement the design activities (which relate to civil works ! 
!scope only}, and these notes will therefore be incorporated into the 

; 

:2 

jrelevant Development Workshop Reports. 
i . i 
!Roads & Drainage 

1 - -...... . . ... ;. 
t 

2.2 

!Status of current documentation reviewed and format explained (see 
!attached notes. 
! 

!Proposed process for road design is described on flowchart 
!(attached) .  SOS to remove references to CEC on flowchart and 
/reissue. 
jCEC acceptance of process will be managed by Tie. Approval of 
idetailed road design in different locations will be by discharge of 
(conditions to existing approval, a full resubmission for approval is not 
!required. 

2 .3  1SDS confirmed that. if instructed, roads design wil l be  undertaken by 
iadditi9na.l r_e_�_ou_rc�� . that _r�?q_urc4?. is ay9.il_c1b!e t9 mei<3t tl1� li.��ly 

i 
Note 

KSh asap 

FMcF , ongoing • 
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. 
12.4 

2.6 

3. 1 

·
·
· · ·

· ·1
···· · .. .•. -- . . . . . 
programme and that resource will not be reallocated from other tasks l l ; 
/already in progress. j JCh I Ongoing J 

··tos expi�1ned ihe bas!� of their estimates �� DCR () 126 ��d OCR 1 I ! 

j0 140 (attached) .  i 1
11 i l 

/DCR 0126 covers the work described in letter no CORR INF 548, but ) ! 
�he bulk of the design work necessary is to assess test information for i 

,

I

I

! .�ach specific area, select the appropriate solutions and produce I 
!construction drawings which provide clear direction for ! ! ! 
jimplementation, and will be updated by the site team to reflect as-built i I r 
�etails. This scope is detailed in estimate no DCR1 40. [ i l 
I :: 

t 

! [ 
iBSC will collate the workscope to be instructed, including any \ ! 

t . I 
Jnecessary clarifications, and produce a draft instruction for Tie , CBr jwlc 9/2/09!

!
. 

ponsideration. j I i 

I ! ! 
[Tie agreed that the overall workscope covered by OCR126 and 

!. ! \ 
J
°CR 1 40 is re��

i
���·

- -�
n

-
d wi

_
l
'. ,
i
.
ssue i

n�
t
��

cti
��

s

- ����-�
�

in
g

ly. 
.. J . - -����-

_f 'c 9/2/0
�J 

!sos will commence work on the overal l scope prior to issue of formal l ! 
!ssc instruction, on basis of email confirmation from SSC that initial ! j 
fwork carried out on this basis will be reimbursed in event instruction ; JCh i 6/2/09 
�rom Tie is not received. 
I i 
i 
�n itial priority is Princes Street, working eastwards from Charlotte , 
!Street junction . Assess existing rest information and advise any further! 
!testing required. j 
l 

· ;Testing will be carried out in accordance with scope identified by SOS, ! 
!but procured and managed by BSC. Testing is not included in existing I 
fsos estimates, and BSC to advise costs when scope known. This will ! 
ireq uire additional instruction from Tie . i 

rrrackform 

!SOS estimate no OCR 1 25 cornprises three d istinct work streams :-
� Revision of existing drawings to incorporate lnfraco trackform 
' proposals 
• Production of a su ite of ground improvement design solutions and: 

Production of a construction methodology for the process of 
implementation of ground improvement 
An!:))ys_is of vi�r.ati_on performance of lnfrac() trackfon11 prop9s_<ll� 

AOo 6/2/09 

. .!. 
! 

CBr asap 
FMcF asap 

. . ./2 
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. 
i i 
j. ... 
13 2 i . 
i 
l 

!3.3 
i 
\ 

j 
i 

:3.4 

I and Production of vibraffo'n mitigation design solutions 
r 

·1Revisi�� �f -Existrng D�;�i�g� .. .. . .  . . . .. . . .. .. .. .
. .... . .. - - · 1 ; 

i 
. . . . . . .  · ·j ·  

I 
!BSC/SOS ag reed that the drawings would show all relevant details of 
�he Siemens trackform, including any physical infrastructure provided \ 
for track drainage etc, and i n  particu!ar details such as the road I 
!surface-track joint. The drawings will not be the record of EMC or stray! 1 
purrent design, but will show relevant details (such as connection ! CBr/J Ch i ongoing 
[points) if any. ] I 
I ! I 
�ie agreed to instruct the drawing revision scope as contained in 1 FMcF \wtc 9/2{09 

1

�stimate OCR 1 25. 
.J . ! 

: r . :Ground Improvement Design i 
I ' 
I I 

I ' 

besign Parameters are confirmed to be 1 20MN/m2 on-street and Ado ! ongoing 
jsoMN/m2 off-street, as shown on relevant drawings. 

j 
! I 
�oid spanning design criterion is confirmed as 1 m span in any Ado j ongoing 
�irection at any location, as advised by SOS. 
I 
! 
�t was confirmed that no reinforcement is to be provided for stray Ado 
�urrent collection/containment. All reinforcement is to be protected 
�gainst stray current corrosion. in same way as any other structural 
�einforcement. 

CBr 

! ongoing 

1 ongoing 

i 
I 
I 
Tie agreed to instruct the ground improvement design scope as ! 
:contained in estimate DCR125 .  I 

!Vibration Analysis and Mitigation Design 
i 
I 
;SOS confirmed that the reference design,  which does not i nclude any 
1specific mitigation measures other than the identified rai l  and coating) 
!satisfied the requ i rements of the Project Noise and Vibration Report. i 

! 
iSDS are to analyse the !nfraco Proposal for trackform, and identify anyj 
(exceedences, above the requirements of the Project Noise and ! 
Vibration Report. They are then to produce construction designs to 
(mitigate these exceedences, such that the requirements of the Report , 
•are achieved. 

/n� 9g_r�e-� to instruct th� _g_round irn,prov.?.men(qe_si_gn scope as 

FMcF iw/c 9/2/09 

Note 

Ado 

. ! 

i ongoing . 

. . .13 
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l 
I 

�ie advised that they might instruct further vibration mitigation in 
!specific locations, to satisfy other undertakings. Tie to advise BSC 
I 
tNhen requirements are known. ' 

... . , .. L... . . ..... . . . . . . . . .  . 

! 
\ 
l 

.. . ! 

14 
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B I LF I N G E R  B E RG E R  

Civil 

Our ref: 25.1.201 /JHi/1 648 

18 February 2009 

Parsons Brinckerhoff 
CityPoint 
65 Haymarket Terrace 
Edinburgh 
EH12  5HD 

For the attention of Jason Chandler 

Dear S irs, 

Edinburgh Tram Network lnfraco 

SI EM ENS 

INTC 271 - Road Construction Methodology 
Your Reference DCR0126 and OCR0140 

Bilfinger Berger-Siemens- CAF 
Consortium 

BSC Consortium Offlce 
9 Lochside Avenue 
Edinburgh Part< 
Edinburgh 
EH12  90 
United Kingdom 

Phone: +44 (0) 13 1  452 2800 

We refer to your Estimate Reference DCR0126 issue 2 amended 27th January 2009 and DCR0140 
issue 1 a  amended 10 February 2009 relating to  the design portion of  Methodology Statement and 
Analysis of Roads Construction. 

We hereby authorise you to proceed with the design works as deta i led in the SOS Design Change 
Estimate and enclose our Design (Client) Change Order No DC0-0 1 9  and DC0-020. 
Please acknowledge receipt of this Change O rder and confirm the timescales to implement this add itional 
work with specific reference to Leith Walk and Princess Street . 

rady 
Project Director 
Bilfinger Berger Siemens GAF Consort ium 

Bi:r11!De •  Oerger UK Limite<I Heg,swred or11c1: 1 50 Al<lersgate Street Lo11do11 [C Ii\ 4 EJ Registereo in ioogiaM & Wates Con1pany No 24 l808G 
S1emen& UK pie Rcgis\erc(l Oflice Siemens House O,c!bury BracKncn Berkshire RG12 8f'Z R�g,stere o in £n9iand & Wales Company No· 7Z7617 
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S IEMENS 

Design (Cl ient) Change Order 

Project: Edinburgh Tram Network 

From: Bilfinger Berger Siemens CAF Consortium 

To: Parson Brinckerhoff - Jason Chandler 

(ji!) Tille/Namil:Slefan Holthaos - Engi11eeri�.g Manager 

Received: 

Date: 17 February 2009 
Ref. Number: DC0-020 

Change Estimate No. DCR0140 

Analysis of Roads Construction Detai ls. 

Outcome of Roads and Drainage Deve lopment Workshop. 

Change ; - 32 Packages at £9 ,357.50 
= £299.440.00. 

None 

None 

None 

None 

None 

None 

Additional Design Resources 

Lump Sum Payment 

None 

7 Days from testing results for each 
section of the road 

- - ... . . . 

.__ _ � - -

Oatc 

Sig11atllre: 

CEC00793517 _0045 



SI EMENS 

Design (Cl ient) Change Order 

Project: Edinburgh Tram Network 

From: Bi l finger Berger Siemens CAF Consortium 

To: Parson Brinckerhoff . Jason Chandler 

CJ> Tille/Name:Stefan Rotlhoius - Engineering Manager 

Received: 

Name: 

Date: 17 February 2009 

Ref. Number: DC0-019 

Chango Estimate No. DCR01 26 

Produce a construction methodogy statement to define 
management of the process of a) Testing in-situ to determine 
ground conditions b) Selection of Road Construction 
detai ls.As tie letter dated 18 December 2008 reference !NF 
CORR 547 

Outcome of Roads and Drainage Development Workshop. 

Change £ 1 7, 1 2 5.50 

None 

None 

None 

None 

None 

None 

Additional Design Resources 

oate : rz  

Sign ah 

Date 

Signature: 

Lump Sum Payment 

None 

TBA 
.. �........... . . .  

. ·, 
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\ :;:!:f :�.::''.'.:jJ' ;';��. �;u�J:;�:� 
l;:�"... f-=i-:=��L:�--

For The Attention of Colin Brady 
Project Director 
Bi lfinger Berger Siemens CAF Consortfum 
9 lochside Avenue 
Edinburgh EH12 9DJ 

Dea r  Sirs, 

Edinburgh Tram Network - lnfraco 
Road Construction Methodology - Desig n Only 
Change Order Number 19 

Our Ref: INF CORR 755 

Date: 1 3th February 2009 

We refer to your letter dated 10th February 2009 reference 25. 1 .201  /BOc/1 548 
enclosing your revised Estimate associated with add itional works to determine the 
condition of existing roads , analysis and interpretation of data and the provision of 
detailed pavement design I specification. 

I n  response please find attached Change Order Number 19 for gross £372540 . 13  
(Breakdown attached) .  

Please acknowledge receipt of th is Change Order and confirm the timescales to 
implement this additional work with specific reference to Leith Walk and Pri ncess 
Street. 

Yours faithful l y  

Ue  tirn i l c'd 

( i L}•f}:) ifll 6S J l,)),·�n<ll kt: l  rr.rr ,K(· [din.h1,,! i fJh u t 1 -;  �> H O  
ti'!. •· 11 11 (0)1 :1 1 r;n 8300 f,;.-: , 44(0)1  :i:i G : U  B :l 0 1  w,·.:, ,.w,w.rif .tt<L,11, 
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tie CHANGE ORDER 

RoColvod: ··. 

Nomo: 

---·--·-·--·····-·····----··-- --·------------·-·----------·---·----------------! 

Final value or Consort111m Pfollm8 to ll-O r�vlow&d on complotlon of tho Contract 

Head Office Overhoad and Profit to be dotormlt\Od In accordance with Clauso 4.7.2 of Schodule Part4 

Pr<Jduce mothotlol ooy 1 flowchan to dollne me managomont of:· 

Ootormlnatlon of oxlttlng road condition from vlsu�l survey and available lnfomiatlon. 
Determination of oxlstlng road condition fr<>m 111-s!tu test results (Testing by others) 
Analysis and lnterp retallon of d8ta 
Provision of deta!led pavement design end epoc lficatlon 

Stage 1: Ootefmlnation ofo�IS!lng road eondltlon from visual survey and avallablo Information 

St�ge 2: Oetormlnatlon of existing roar! condition from ln-sltu tQst rQsult1, (t&stlng by others) 

Stago 3: Analysis and lnlorpret&llon of data 

Stag-0 4: Provision of dotalled pavement design and specl ncatroo 

+,1---------------------------------·-·--·--··---·----------' 
Method Sta tomen\s I Risk Assossments to be submitted for approval. 

1------------------------·---------------·-----·------------------

CEC00793517 _0048 



SIEM ENS ¢AF B I LFI N .G � 1 e.J;�G E R  
U_K Urnlt�d Bli

°
!Tngor [ier_ger..;§ieinens·CAF Consorii'u�- · . . 

Edinburgh Tram Network l!stlmate tNTC No.271 
Oat<i� 10 FelJn,!�fY 200.9 

Design Only . Metho.dQlogy S!,atemcnt an� Ana!f=1ls or .Road Works 

ltem b'ewlpiion 
.Qty ·oii1t 

A SD$ EstirMtl), 90$.1.� 

8 SOS f:stima\e Nurribei DCR0126 Methodology S1alernenl as atiactied • 
Apjlendix 3 . . 

c sos �stimat� c.o·sts 

0 SOS EsHmate Nvmber OCR0140 Analysl� of Roads Oor.stn.1clion 
()etaifs as ·atlached , Appendi114 32 Packages 

Note: Coring.CSR valve t�s1ing iJ.11(1 FWD tesUog Not locl��ed in this 
Esllmate, 

. . 
Tota)" -4(: '1 •4% 
Consortlum -G�ds °R·e."\ � -...... '.';,, � 

Sub-lotal 

Head Offic� Ovorhei).ds ahd Pro(lt � 10.00% 

total 

� C:o·,,:Sc,...\-(...., vv,, P,-�\ ·, YV'\. f,. +.:i. b (':.  rev \ <e."V� O \.-,. C,.c:,',"'"'r'�"'� "' 
o t -\-,,,.� C.o"'+r-c...<:_.,\. 

Rat; .. (\�9U_nt 

Sum �360.00 

sum E17,1 2�.50 

.sum qso.oo 

f.:S,357.60 £299,_440.o'O 

£31 7,325.50 

£31 7,325.50 
l ;2.'l9-,i�:o8 

as.s�e.4is 

£317,325,5 

(352,865.96 t '3 r 7 n. ·'r':S 
0 '. . 

�-......, �v_..,,...,,.., 

"*- k(o o v 1.?.,-\...-��·�6 s. t,(.. 'F>-"""-\.-:..+ +-o �� d,��l""..,,-., r-,�� \ � (>..C..c..-.;,.-J. <.l. n .::.ie. 
....... I �\.,,. ,... \ ,,. � ,  ·� "" 4,. • ...., . 2. ..-,..·,!. <; ,.., \...fl!A �A� F,;,.,-+- '+ .  
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8 1  L F I  NG E R  BERG E R  

Ci�il 

Our ref: 25.1 .201/BOc/1 548 

10  February 2009 

tie limited 
City Point 
65 Haymarket Terrace 
Edinburgh 
EH12 5HD 

SI EM E N S  

For the attention of Steven Bell - Tra m Project Director 

Dear Sirs, 

Edinburgh Tram Network lnfraco 
lnfraco Contract - Infra co Notification of tie Change (INTC} No 271 
Road Construction Methodology - Design Only. 

Bilfingw Borger-Siemens- CAF 
Consortium 

SSC Consortium Office 
9 Lochside Avenue 
Edinburgh Park 
Edinburgh 
EH12 9D 

United Kingdom 

Phone: +44 (0) 131  452 2800 

Further to our letter reference 25. 1 .20 1/BOc/1 508, dated 06 February 2009, we attach a revised SOS 
estimate in the sum of £ 384 ,598 .51  exclusive of VAT, which has been reduced in response to 
comments made by our engineering team. 

We also attach a proposed draft instruction, which we believe incorporates the agreements reached in the 
Supplementary Development Work.shop on 5 February 2009 and accurately describer the agreed scope of 
design work required. A copy of the Supplementary Development Workshop notes is also attached . 

We wou ld be grateful for your urgent issue of a Change Order to continue with th is design work . .  

Project Director 
Bi lfinger  Berger Siemens CAF Consortium 

Bilfir.ger Berger UK Umiled Registered Off,ce: 1 50 Afdersgate Stree! Lonoon EC1A 4£:J Registered in England & Wates Company No: 2418086 
Siemens UK plc Registered Office: Siemefls House Oldb\iry aracl«'le!I Elerkshite RG12 6FZ Registered in England & W;;les Company No: 727Bl7 

CEC00793517 _0050 



8 1  L F I N G � I B E RG E R  
S I E M EN S  c;qr 

UK Limited Bilfinger Berger-Siemens-CAF Consortium 

Edinburgh Tram Network Estimate INTC No.271 
Dated 1 o f:ebruary 2009 

Design Only · Mothodology Statement and Analysis of Road Works 

Item Doscrlpt!on Qty Unlt Rate Amount 

A SOS Estimate Costs Sum £380.00 

B sos Estimate Number DCR0126 Methodology Statement as attached · 
Appendix 3 Sum £17 , 125.50 

c SDS Estimate Costs Sum £380.00 

0 SOS Estimate Number DCR0140 Analysts of Roads Construction 
Details as attached • Appendix 4 32 Packages £9,357.50 £299,440.00 

Note: Coring ,CBR value testing and FWD testing Not lncludeo in this 
Estimate. 

Total £317 ,325.50 

Consortium Overheads 1 1 .20% £31 7 ,325.50 £35,640.46 

Sub-total £352,865 96 

Head Offi ce Overheads and Profit 10.00% £3 17  ,325.50 £31.732.55 

Total £384,598.51 

CEC00793517 _0051 
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�B PARSONS fC�4;' BRINCKERHOFF 

,-----·------

CHAN GE ESTIMATE 

SOS CONTRACT 

"l 
l l i .. f.'!!'tect; I Edinburgh Tram Network ----------,r---

�_Date : 1 23'0 January 2009 (revised 27'" January_?Q.Q2.LJ l���e : l 2 I ----! 
�_s;hang_� Estimate Number: -I DCR0126 -----.. · -· 
j _9hange Not ice Number ____ -+-! _R_D...:C-'0-'--7_5 _______ _ ·--��---�� ---i 
! __ ,Change Estimate Title: I Methodology_�!atement for Roa

·
;-works 

_ ____ .... __ .J 

Change Estimate Description: 
Pavement assessment includes 4 stages as shown in (he attached flowchart. 

Th is estimate covers the production of the flowchart/ methodology and Stage 1 e. Stage 4 of the 
flowchart. 

The fi rst stage consists of existing road condition visual survey and review and collect of existing 
Information from as bui ld drawings, existing core information and C EC condition report. Based on this 
information, damage to the existing pavem ent caused with heavy construction loading wHI be 
assessed, The delalls of first stage llas shown as A to G of attached flowchart . All existing information 
such as exis!irig core information, as build drawings and CEC condition report need lo be provided 
prior to visual survey. 

i 
The fo urth and fi nal stage as s hown in attached flowchart will lnclude the preparing 1he detail 
pavement des ig n and specificalion (e.g construction joint details, Appendix 7/ 1 )  for pavemenl disturbed 
by track construction for the generic condition. 

Stages 2 & 3 (DCR0 140) will consider specific areas of design . 

Basis fo r th e Cha ngo Estimate; 

1 RDC075 received 08 11' January 2009 and tie l etter dared 1 810 December 2008 . 
l 

l l�ee\�g with SDS and BSC 2th January 2�0_9_. _______ _ 
------ - --.... .. . . .. l 

1 ·;c:hedule Impact: --·-· 
j l To Be Confirmed by when instruction is received, j 

[:

:'.:::::iinate £380 00 This amou OI ,o be paid l,ces pect,ve et wo:k be:::�,,::�ed --

-

-- -1 
l Change Work: £ 1 7 , 1 25.50 
I . . "·-·---.. ----- . . , ... . . . . . .... --·-·· -"··

-

-------· · · · · ·· · ··· · .. ·-·�------------
Oth er Impacts/Issues : 
This Change will not uti lise any slaff wl1 ich c1re currenlly being utiiised llndcr Des ign and ConstrucUon 
Support. 

L There are no savings _ i.
��urred by SDS �ue to !his change. 

DGRG 1 26 v2 Page ·1 of 2 
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�� PARSONS CHANGE ESTIMATE 
rir.fk"'ff BRINCKERHOFF ... · ·· .. �. SOS CONTRACT 

�;ut�-or-is-at-io�---- .. 
. 

. �e_: __ --_-.._l _ ___,-�-· ______ 
1 L Change

1

;ncel� I ::s_,o_rev��Estim_a_1e_L Refer to�e boa<d I Prepare C�nge o,c,r I 

1��-0-lin_B_i_·ad_Y ____________ , ___ __, Signature: I _________ J 

DCR0 1 26 v2 Pag e 2 of 2 
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0 
� 
CD 
w 
01 � 
� 
I 0 
0 
01 
� 

!gontract �ame 
ontract o 

[Location 
�5"Hon 1 SW 

I ! Methodology Statement for OCR01.26 v.2 jS:�gc title } Road Works 
�g�cfes::;;:;.c�rr'-p�h�on=-�-!f--�-.-::.:.::::.::....:.:.::::.::.:���L..����� 

! Road eonstructfon methodorogy and 
'
--.

. .
•
. 
.
. 

assessment 

DETAILED DESIGN STAGE 
Title Name Contract Rate 
Technicaf Support Techn1c;i1 Suppor1 £ 38.00 
CAD Technician CAD Tech £ JS.00 
Graduate Designer Gracuate DesiQner £ 55.00 
Princip,i Oes,gner Principal Designer £ 95.00 
Senicr CAD Tec:.!'lician Seni<>r CAO T echniciar. £. 49.00 
.§�ior D�signer Senior Designer £ 78.00 
Materiu� 

Bullet point 1 r;,f 
change; 
Produce 

mothodology/ 
flowchart for 

Pavement design 

r-10vrs l.'OSI 
£ -
£ -
£ -

9.50 £ 902.50 
£ 
£ 
£. 

S.50 £ 907..50 

CHANGE ESTIMATE DCR0-\26 v2 

Bulll'!t point 1 of 
change ;  

Stage 1 of flowchart: 
vrsual Survey 

t10U.S (.;OS\ 
£ -
£ 

25.00 £ �,375.00 
25.00 £ 2,375.00 

£ -
£ -
£ -

50.00 £ 3.750.00 

1/2 

Bunct Point 1 of change: Bullet point 1 of 
Stage 1 of flowchart: change: 

Assessment an� re-view of Stage 1 of flowch.>rt: 
existing lnformation Assessment of damage: 

rnoors l,QSi 

£ 
£ 
£ -

45.00 £ .d..275.00 
£ 
£ 
£: -

<!5.00 £ 4,275.00 

to the existing 
pavemenl dqring 
constrvction a$. 

identified in Sectio.)s 
S&D of aUaclied 

flowchart 

Hours l:OSi 

£ -
£ 

l £ -
Z!i.00 l £ 2.375.00 

' £  -
£ 
£ 

25.00 £ 2.375.00 



0 
m 
0 
0 
0 '""' 
<D w 
01 
....I, '""' 
I 
0 
0 
01 
01 

CHANGE ESTIMATE DCR0126 v2 

Bullet poi nt 1 of §l,!let Point 2 of Coordination of 
change: change: modifications to SOS 

Stage 1 of flo"'chart: Stage 4 of �iowchart: design due to 
SW Meeting Preparing Pavement instruction from tie 

Methodology St t m t f r strengthening design. resulting from roads 
Change tifle . ·-· Road_W:r:s 

en ° OCR0126 v2 specification (e.g development 
,Ctfange_Descr_1p1ton Appe:1d1x 7.1) for workshop 

. ! Road constnic!ion methodology ,md different condition 

L 
scenarios 

•=�om••�• __ ::_�_m_�-t-----1--------t-------L-------�!�lij 
Title Name Contract Rate ""."'0

'""
11

"'rs,---,'"'o"'s'""l ---..i,.,.,....,.,_--,.....,..,,.,...--...f,-,,.,--------1 ovrs o� 
Technica? Suppor: Techn�I Suppa� t 33.00 £ 
CAD Technician CAD Tech £ 38.00 £ £ 
Graduate Oesig;;er GrMv!>le Desig:-.er £ SS.00 l'----+,.:.:----.,-i---+:=='-----1-..,,...,...,,..,.+:......,----+� 
Princi;;,al f?_e.�i_gn� __ fr!!1_dpal Designer- . £ 9s.oo

·· 
1 . .li2S.OO 

c £ 
£ 20.50 £ 1 .947_5Q 

Senior CAD Tecr.nici��...LSe!lior CAD Tcchnici,in £ 49.00 
Senior Designer Senior Designer ___ !:_� 
Ma:erial ! 

SO.OD 

1 5.00 £ 1 .425.00 50.00 

£ 
£ 
£ 
£ 

2.450.00 £ 
£ 

• i::  
2,450.00 20.50 £ 1 .947.50 

212 
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C l·· I/.\NGE Ft
{
T' IMA'TE: 

�ms CO NTHACT 

I . l�_l'��h::.�t:. . .......... .... .. . .... 
. 

. 
1· t:.d

.
inl

.
H : 1�i:·Tran��,;iv�<;r;( ,

. . . . 

J:)f��<:J.: . . . . . ... . . . . .  . .  . _ _  . 2i'\J�u HI<'! y �oqQ _(�H!'!.(;)!:<i(�\J __ ig [·'1i_h1\ 1a1y ;J()(JH) : \J�1
·
:�ie.: .

. . TM 
. 

j 

. 9}1�l l1{W l::s�ii
.
11.�t.1::.N..t\1:11 l�r;r: . . . .  J qq130_1 �()_ . . __ _ ___ ... ... . .  . .... ...... ..... . ........... ................... . . . . 

. \  
l 

Cha1we Not ice Number I N/A 

:•·;;:;;;!_;;·� ·;;��,:;-1)�;�;.-_�:li;�;,;:.·:.·:: ...... ..... 1 ·;;:;�·;�,;:;;, ·;_f :�;.�\0.�:0.Q·!:;�_;·,y�_i:(�,.� 
.
l?.<i\�il !j _

. . . . .. 1 
Change l':stimatc Descriptio1, :  

Pavoment assossmenl inc!t1dos 4 r;taqe£. tis s1·1own in Uw altacl1od Howchwt. 

This esUn1 .. )tn covers ti H� produ.::lion of tho f lowd1arl/ rncihodology nnd Sta9�? 2 & �;1agn :� of lhG 
!tovvGharl. 

Tlw sccond _st.-i,ge shown in att.:1ch0d flowc!wrl dotail!l u,(� 1:i r<}Uiss lo !' nss(�ssmonl of pavomnnl 
condilio11 t,;urvey in arnR!o dislllrbM by trarn consl ructic.1 1 1 .  Coring, CBH value l\?sli11�1. C:WF1 anrl FWD 
10.�,ting lo bP- rn1ele:-talwn by 01l 10rs. ThGso will be b,.1sHd upon tests carried O l ll for em.:h :,r::;ction o! road 
produced. Th0. f;DG scopn for this �;edion will 110 th�} dcterminc11ion of tho by l lw location o( lontn to bn 
carried ou! to intcmn lllo inleiprHlc,tion and ,walysis in S1u913 :-J. 

Tl1�i thircj_9Jfill£, is tl'lo t.tnalysi!, of tosting result�> as !11c) ot,!pu! of s1a9e two. Tl'le pavement 
assossn10n1 corn-:isln of 1xwern�ml nnn ly:,is, inl0rprelfJE(>ll and reporting l1nrJ would includ(is:-
Eka::k .. anal11sis of all cfo ta to dotormirw 1hG c�f fective �:tiH1 1os:i and Gondi!ion oi the various pavmnon! 
and subwade layers: 

Ass0ssme 1 1l of 1110 rosirh.ia! life (,f ! l ie pavement bas<-id 01 1 st ructural considr.rations and !lie rusults of 
I l le laboratory testi1 19; 

As�JC-JSf;in9 aniw.1 ol 0a1Ti,t�JCWll\' mquirino ow,rlayinq or parlinl/fuB rneonstruc\k)n. 

Tho required 1 irne to cornpk1le !h0 above !Hsks for Gach sec!ion o! rood will be approx. 7 liays from 
l(�S{ing rosults rec0ived lo prevision of th(l reviser! cl0sig11 (e>:cluding nµprova!s). SDS will then 
t1pprof�Gh CEC !o secur<·) agrAernen\ on !he sololion as dosigned. !1 1�1 enclosacl cost i� based on !l. 
pn)panng a dosipn for cucl1 nron ot t110 scheme thc1l lesl1n9 ls rnccMad for, not per sccl,011 or sulJ
f;f:<:lion .  II is assumed l<�stinq will proceo<J in uccordance with lh�l primiiim, clriv0n by the BSC i 
<;onstruc lic,n progrwnrne. 1 , I 
SlHfJNl 1 & '1 am COV()f(J(l unclm DCno1 :-w. 

;. .. � I 
'] 
I i 

I ! Basis ror thr� Change Estimate: 
j HDCon·; roco ived OB !,, Januw-y ?.OOH nm! !ki k,Uer ,laWd 1 8;" Docornbrn- 200H. 
I 

I Dl'tdt i 11s!nu:! io11 
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ROADS AND DRAINAGE DECELOPMENT WORKSHOP 

DRAFT INSTRUCTION FOR DESIGN 

1 .  Produce methodology I flowchart to define the management of: 
• Determ ination of existing road cond ition from visual survey and 

ava ilable information ; 
• Determination of exist ing road cond ition from in-situ test results (testing 

by others); 
• Analysis and interpretation of data; 
• Provision of detai led pavement design and specification 

2. Stage 1 :  Determin ation of existing road condition from visual survey and 
ava ilable i nformation 

3. Stage 2: Determination of existing road condition from in-situ test results 
(testing by others) 

4. Stage 3: Analys is and interpretation of data 

5. Stage 4 :  Provision of detai led pavement desig n and specification . 

All as detai led in attached SDS Estimates DCR0126 and DCR01 40 and the 
notes of the Supplementary Development Workshop (tie/BSC/SDS) held on 5 
February 2009. 
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8 I L F I NG E R  B E R G E R  

UK Limited 

Bi lfinger Berger - Siemens - CAF Consortium : Edinburgh Tram Network 
Meeting Notes 

fi:i'ui>j°ect 
. . . .. !Roci"�s & Ora·i�age and .

. 
Trackform J . .  . . . )Qevel9pfT)ent Work§hop Issues 

Location . . 1Proje�t .Office 
! i 

,D_a_te ... . . -�'�- F��ruary ??.99 . . . . . . 
!Attendees :Representing 

�ime ·· · ·· · ·· · ·· · ··
! · · ·

·
·
· · · ·

·
· ·

· ··
· :· . . . , , . l .  . .  f "  . .  . 

:Attendees :Representing l · · · . . . ... .. .. . . . .. . .... . . · • · · · .. . .. . .. . . . .... . ... . 
frank McFadden !fie is1e.ve R;;;-n·o-icts . .. .. 

. . ·sos ... . .. . . .  
IJason Chandler 1sos !Robert Bell Tie 

!Colin Brady !ssc r I D I  !sos f. an o an 
l,,SDS :Stefan Rotthaus [BSC rate Shudal l 

iBaltazar Ochoa :asc 
joist�-iil ut·i�� .

..
. . Atte�dees 

. .. .... , .. ' . . .. . .  i, 

; . .  

· ·  joenera l  

R 8rueckmann 
.M �_il!<e0 

:The meeting was held to review the design estimates produced in 
!response to Tie Instructions arising from the Development Workshop I !process for Roads & Drainage and for Trackform (Tie letters no lNF 
!CORR 548 and INF CORR 547 respectively, both dated 1 81h 

!December 2008), and further necessary work not covered by these 
!instructions (see section 2A below) . I 

)The meeting resu lted in agreement to proceed to issue of in structions 
by Tie to implement the design actlvities (which relate to civil works 
:Scope on ly), and these notes will therefore be incorporated in to the 
Jrerevant Development Workshop Reports. 

:2 !Roads & Drainage 

2 . 1  

�-2 

[Status of current documentation reviewed and format explained (see 
�ttached notes . 
; 

Action 

Note 

Date 

:Proposed process for road design Is described on flowchart ! :(attached). SOS to remove references to CEC on flowchart and KSh asap 
I , 

reissue.  
!CEC acceptance of process will be managed by Tie . Approval of 
,detailed road design in different locations will be by discharge of 
;conditions to existing approval. a fu l l  resubmission for approval is not 
:required. 

2.3 )SOS confirmed that. if instructed , roads design wil l be undertaken by 
}additional resources, that resource is available to meet the l ikely 

FMcF . ongo ing 

CEC00793517 _0062 



i 
i2 .4 
l 

i2.5 

·i�rogramme and that resource will no� be real localed from other tasks 
!already in progress. 
I 
ls"cis e�pl�ined the basi� �f th�ir estimates no .

. 
DCR 0126 .

. 
and OCR 

)0 1 40 (attached) .  
I 
! 
jDCR 0126 covers the work described in letter no CORR INF 548, but 
�he bulk of the design work necessary is to assess test information for 
leach specific area, select the appropriate solutiOns and produce 
[construction drawings which provide dear direction for 
(implementation, and wil l  be updated by the site team to reflect as-bu ilt 
ictetails. This scope is detailed in estimate no DCR140 . 
j 
i jBSC will collate the workscope to be instructed, including any 
lnecessary clarifications, and produce a draft instruction for Tie 
bonsideratfon. 
i 

:Tie agreed that the overall workscope covered by DCR 126 and 
(DCR1 40 is required, and wi l l  issue in structions accordingly. 
I 
! 

. .  
isDS will commence work on the overall scope prior to issue of formal 
jssc instruction, on basis of email confirmation from BSC that in itial 
M'Ork carried out on th is basis wi l l be reimbursed in event instruction 
! 
!from Tie is not received . 
1 

JCh Ongoing '. 

CBr iw/c 912109 

i 
i 

FMcF !wlc 912!09; 
; 

JCh 6/2109 

!In itial priority is Princes Street, working eastwards from Charlotte ADo 6/2/09 

2.6 

[Street junction. Assess existing rest information and advise any further: 
�esting required. 
l 
frestlng will be carried out  ln accordance with scope identified by SDS, ; 
I ; 
ibut procured and managed by BSC . Testing is not included in existing 
!sos estimates, and BSC to advise costs when scope known . This will '. 
;require additional instruction from Tie. 
; 

:3 1rackform 

3 . 1  jsos estimate n o  DCR1 25 comprises three distinct work streams : -
� Revision of exist ing d rawings to incorporate l nfraco trackform 

proposals 
r Production of a suite of ground improvement design solutions and 

Production of a construction methodology for the process of 
implementation of ground improvement 

• Analysis of vi bration pe rformance of lnfraco trackform proposals 

CBr 
FMcF 

asap 
asap 

. . .12 
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K3.2 
l 

!3.3  

i 
! 
1- . 

. 'and Production ci°t vibration miifgation ·design solutions . . 

!Revision of Existing Drawings 
jssc,sos agreed that the d rawings would show all relevant details of 
;the Siemens trackform, includ ing any physical infrastructure provided 
;tor track drainage etc, and in particular details such as the road 
:surface-track joint. The drawings will not be the record of EMC or stray\ 
burrent design ,  but will show relevant details (such as connection ! CBrfJCh 1 ongoing ! 
ipoints) if any. 

· 
i • 

1 

�ie agreed to instruct ihe drawing revision scope as contained in 
;estimate DCR125 .  ' 
l 
!Ground Improvement Design 
l 

i 
!Design Parameters are confirmed to be 1 20MN/m� on-street and 
j80MN/m2 off-street. as shown on relevant drawings. 

�aid spanning design criterion is confirmed as 1 m span in any 
!d irection at .my location, as advised by SOS. 

\ It was confirmed that no reinforcement is to be provided for stray 
;current col lection/containment. All reinforcement ls to be protected 
(against stray current corrosion, in same way as any other structural 
[reinforcement. 
I 
' 
:fie agreed to instruct the ground improvement design scope as 
i . . . 
:contained m estimate DCR 1 25 .  
� 
�ibration Analysis and Mitigation Design 

! 
iSDS confirmed t hat the reference des ign, which does not include any 
jspecific mitigation measures other tha n the identified rail and coating} [ 

FMcF 

Ado 

Ado 

Ado 

CBr 

FMcF 

;satisfied the requirements of the Project Noise and Vibration Report. , Note 

[sos are to analyse the lnfraco Proposal for trackform, and identify any: 
;exceedences. above the requirements of the Project Noise and 
f\/ibration Report. They are then to produce construction designs to 

\wlc 9/2to9; 

i 
,. . \ 

I ongoing : 

ongoing '. 
! 

j ongoing . 

j ongoing 

\wlc 9/2(09 

;mi tigate these exceedences. such that the requirements of the Report Ado · ongoing · 
;are achieved. 

Jie agreed to instruct the ground improv.emt;lnt _des!gn �ccipe as 

. .  .13 
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!contained in estim�t� ·DCR1
.
26 .

.
. . 

i 
I 
�ie advised that they might instruct further vibration mitigation in 
:specific locations, to satisfy other undertakings. Tie to advise BSC 
[When requirements are known . 

FMcF 1wtc 912/09; 
i I 
i ! 
l 
l 

FMcF i ongoing : 
I 

• 

; 
i 
! 
.L�  

. .  .!� 
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For The Attention of Colin Brady 
Project Di rector Our Ref: INF  CORR 547 

Bilfinger Berger Siemens CAF Consortium 
9 Lochside Avenue, Date: 1 81h December 2008 
Edinburgh Park, 
Edinburgh EH 1 2  9DJ 

Dear Sirs , 

Ed inburgh Tram Network 
"lnfraco - Instructions arising from Roads and Drainage Development 
Workshop" 

Fol lowing our recent Roads and Drainage Development Workshop, we hereby 
instruct you to carry out the following; 

1 Road Construction Detal ls 

lie· t:-� 1 i � �: ::f 

Based on  latest IFC drawings produce a construction methodology statement 
to defi ne management of the process of:-

• testi ng in-situ to determine g round conditions :  

• selection of road construction details from Design Schedule 
ULE901 30-SW-SPN00 1 39, Appendix 7 . 1 : Permitted Pavement 
Options, or as otherwise appl icable where reduced depth construction 
is feas ible; 

orward an Estimate for these works in accordance with clause 80.4 and on  
wi l l review and  issue a change order. 
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BSC lnfraco for 
ETN, Edinburgh Tram Network 
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6 APPENDICES 

SSC Technical Report 
Confidentiality: non confidential 

SSC - Technical Report 
Development Workshop Report : Roads 

BSC/25. 1 .201/DWR/RD001 
Issue 2, Date 7/8109 
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BSC lnfraco for 
ETN, Ed inburgh Tram Network 
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6.1 Development Workshop Process 

Extract from Schedule 23, clauses 4.6 , 4 .7 .  4 .8 

BSC - Technical Report 
Development Workshop Report : Roads 

BSC/25. 1 .201 /DWR/RD001 
Issue 2, Date 7/8/09 

Page 1 1  of 14 

4.6 tie warrants that it has received a report from the SOS Provider (annexed at Part B of Appendix Part 7) 
setting out the misalignments between the Deliverables completed prior to the date of this Agreement 
and the Employer's Requirements and that it has issued initia l  instructions (in the form of the letter 
annexed at Part A of Appendix Part 7) to the SDS Provider in relation to addressing all such 
misalignments. Upon completion of the work entailed to resolve the misalignments, the SDS Provider 
confirms to tie and the lnfraco that such Deliverables shall be consistent with the Employer's 
Requirements. 

4 .7 As soon as reasonably practicable, the Parties shall commence and expeditiously conduct a series of 
meetings to determine the development of the lnfraco Proposals and any consequential amendment to 
the Deliverables (the "Development Workshops") . The matters to be determined at the Development 
Workshops shall be those set out in the report annexed at Part C of Appendix Part 7 (the 
"Mlsallgnment Report"), together with any items identified as "items to be finalised in the SDS/BBS 
alignment workshops" in Appendix 4 to be dealt with in the following order of priority and objective 
un less otherwise agreed: 

Roads and associated drainage and vertical al ignment with the objective of minimising the 
extent of full depth reconstruction for roads thus minimising cost and construction programme duration 

2 .  Structures value eng ineering, including track fixings to structures with the objective of enabling 
B BS to rea lise the Value Engineering savings for the structures identified in Schedules 4 and 30 of the 
lnfraco Contract (Pricing and lnfraco Proposals respectively) 

3. OLE Design with the objective of identifying and agreeing the actions, responsibilities and 
programme to enable lnfraco to implement their proposals for OLE as identified in the lnfraco 
Proposals 

4. Trackform with the objective of completing an integrated design to enable BBS to implement 
their proposals for trackform 

5 .  Sub-station buildings with the objective of resolving the misal ignment between l nfraco 
Proposals and SDS Design with the minimum of changes to accommodate the lnfraco Proposals for 
substations. 

The fo llowing to be reviewed at the end of the Development Workshop to identify any issues arising 
from the above items: 

1 .  Earthworks 

BSC Technical Report 
Confidentiality: non confldentlal © Bilfinger Berger I Siemens AG I CAf' 2008 All rights reserved 
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BSC lnfraco for 
ETN, Edinburgh Tram Network 
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2. Landscaping 

3. OLE Foundations 

4 .  Alignment 

5 .  Site Clearance 

6. Tramstops 

BSC - Technical Report 
Development Workshop Report : Roads 

BSC/25. 1 .201 /DWR/RD001 
Issue 2, Date 7/8/09 

Page 12  of 14  

7. all other items in the Misalignment Report together with any items identified as "items to be 
finalised in the SDS/BBS alignment workshops" in Appendix 4. 

At the Development Workshop, the Parties shall also develop a strategy for co-operation between the 
SOS Provider and the lnfraco to manage design development and the necessary interface between the 
lnfraco's design and the design developed by the SDS Provider. 

4.8 The product of the Development Workshops shall be a report signed by each of the Parties to detail the 
conclusions in respect of each matter and the payments to be made to the SDS provider in respect of 
the work to be carried out by the SDS Provider as a result of the conclusions set out in the report. Any 
consequential tie Change Orders or instructions shall be appended to such report as and when the 
same are issued. tie shall pay the SOS Provider for the work required for the Development Workshop 
on an hourly rate basis in accordance with the hourly rates set out in Appendix Part 8 and the SDS 
Provider agrees that the lnfraco shall not be liable to make such payments to the SOS Provider. For 
the avoidance of doubt. the lnfraco and tie agree that any amendment to the Deliverables completed 
prior to the date of this Agreement as set out in this report will be a Mandatory tie Change under the 
lnfraco Contract, and a Client Change under the SDS Agreement. 

BSC Technical Report 
Confidentiality: non confidential © Bilfinger Berger I Siemens AG I CAF 2ooe All rights reserved 
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BSC - Technical Report 
Development Workshop Report : Roads 

BSC/25 . 1 .20 1/DWR/RD001 
Issue 2, Date 7/8/09 

Page 1 3  of 14 

6.2 Pavement Evaluation Report, Shandwick Place & Princes Street (Mouchel) 
Document No 718376/R/01/B dated 1 8  September 2008 

BSC Technical Report 
Confidentiality: non confldantlal © Bilfinger Berger I Sieroons AG I CAF 200B Ai rights reserved 
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mr B I LFINGER  BERGER 
UK Umited 

Document Transmittal 

Project: Edinburgh Tram Network l nfraco 

Addressee: ATTN. MS. L. MELVILLE, 

Form : 
Rev : 
Page : 

. F25-6 
A 
1 of 1 

Transmittal No: 0224 

Tie ltd, Citypoint, 65 Haymarket Terrace, Edinburgh EH12 5HO 

Dear Sir I Madam, 
Please find attached the documents listed below which are forwarded to 
you for your action /information as appropriate. 
Please confirm receipt of the documents indicated by signing and 
returning a copy of this transmittal to the sender. 
Originators 
Drawing 
Document No. 

Rev/ 
Date Status 

Sept. 08 Draft 

Document TiUe 

ETN Pavement Investigation 

Transmittal Issued by: 
Stefan Rotthaus 

Signature: S. Rotthaus 
Reason 

No. for Issue 
co pie 

For 
lnforma1ion 

Response 
Required by 

Note : Failure to respond by the date stated will be construed as mean ing "no comments "or drawi ng 
approved" as appropriate, unless otherwise stated in writing. 

Reason for Issue Codes 
Drawing Status Codes 
A - Approved 
8 - Approved Subject to Comments 
C - Not Approved 
D - lssued 
F - No Comment 

Action Codes 
1 • For Construction 
2 - For Comment 
3 - For Approval 
4 - For Design 
5 .  For Information 
6 - Revise And Resubmit 
7 - Refer To Covering letter 
8 - Return To Originator 
9 - As Built 

Acknowledgement of Receipt 

Name: 

Title : 

Signature : 

Date : 

j 
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