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The ETN l nfraco Contract became effective on 1 4/5/08, at which time it was known that 
misal ignments existed between the Base Date Design Information produced by SOS, on  
which the civi l  works price was generally based , and the l nfraco 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 determine the development of the 
lnfraco 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 ,  
P rocess. 

The product of the Development Workshop shal l be a report sig ned by each of the Parties 
(i .e  tie, l nfraco and SOS), to detai l  the conclusions in respect of each matter and payments 
to be made to the SOS 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/OLE, is the report of the Development Workshop for 
Overhead Line Equ ipment. 

In respect of any g iven system,  such as overhead l ine equipment, the matters to be 
determined at the Development Workshop are set out i n  Schedule 23, Appendix 7, Part C 
(the Misal ig nment Report), together with any items to be final ised in  SOS/BBS al ignment 
workshops, i n  Schedule 23, Appendix 4 .  

The relevant sections of App 4 are reproduced below : -

SSC Technical Report 
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Yoo Provioc-<J ��o·\Msi<>nillg used in chy 
cenlre 

Yes To be linalise6 in SOS/BBS alignnool 
workshops 

Yes To be linalised in SOSIBBS alignnen1 
WOlkShc>pS 

To be finalisoo' in SD&13BS alig<1.nent ���-----------���--+----+---·+-����---�------{ 1---------l------ ·-··-··--· 
OLE OLE Ollpo1 OLE Design Yes 

OLE OLE Speedy forces & momenls lor mas1s Yes 

OU. OLE Mast lound.ili011s Yes 

The relevant sections of App 7 ,  Pt C are reproduced below :-

oLE Fdiinuauoiis .f ,<  ·· 
Design to be cornpleled to IFC 
status. at! da-slgn co,,scnts and 
approvals ob!ained and BBS will 
coosln:cl IFC Design 

i 
·:r · ·· · -,: .: .,.: 

;1ntorrnalioo trom I 
lass Lo bt1 1ssu,Jd . 
ion OLE polos jDus19r, OLE. Foun6a1ions. 
j tncludfng loadings

.
\ 

This report is structured as fo l lows : -

•. ':i(rll jx i' x ' ':ji'(j,; l it( l( 

. x / x j x [ x � t. x i x '
l

x f
.
= x

: 
l I 

• Identified misal ignments are detailed in section 2 
• Conclusions are scheduled in section 3 

workshops 
To be llnlllised in SOSIBBS alignnent 
workshops 
To l>e finalised in SOS/BBS alignment 
wori<sllops 

PB is preparili!J a suite of slc.mdatd 
OLE b.3se cosigns �·vh1ch should cover 
the rcc�1..1!ren-.enl 

• The notes of the workshop, in  minute form, are provided i n  section 4 
• Supplementary information is provided as Append ices in section 5 
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2 MISALIGNM ENTS 

2 . 1  General 
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Misalignments arise due to differences between the Base Date Design I nformation and the 
l nfraco Proposals, which are bound into the ETN lnfraco Contract as Schedule 30. The 
Schedule of l nfraco Proposa ls is essential ly the same information as is contained in Sch 23. 
App 7, Pt C, but repeated for each relevant section of the project. The table of OLE related 
m isalignments for section 1 A is reproduced below; the same information is repeated for other 
sections. 

I I 

1A.7 OLE Foundations I 
I I 

1A.7.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

I I 

BSC Technical Report 
Confidentiality: non confidential 

Information from BBS Design OLE 
to be issued on OLE Foundations 
poles, including 
loadings. 
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2.2 M isalignment No 1 : OLE System 

The Base Date Design I nformation for the OLE system ( in  terms of generic type) is 
described , among other references, on drawings no ULE 90 1 30-SW-OLE-00001 and 
0002, in  drawing note 1 0 as fo l lows :-

10 .  The  t ype  o f  equ i pmen t  recomm ended  for  the  n e t work  
t h r oughou t  t he rou te  is  Aut o - T ens ioned  ( A T )  t rol l e y  
s ing le  w i re  equ ipm ent and F i x e d  Term ina t i on  ( FT )  t r o l le y  
w i r e  equ ipmen t .  The  AT  i s  p r oposed  f or t he sec t i o n s  
be  t ween  Haymar ket  Yards  a n d  t h e  A irpor t ,  and  a l s o  
a l o n g  t he  R o s eburn  C o r r i dor t o  G r a n t o n  Square .  T h e  FT  
equ i pment  i s  proposed  f o r  the  rema ind e r  o f  t he  ro u t e  and  
the  c i t y  c en t r e  s e c t i o n s .  

The l nfraco proposals for OLE system ,  i n  terms of generic type are that the on-street 
(Newhaven - Haymarket) section will be auto-tensioned trolley wire and off-street 
(Haymarket - Airport) section will be auto-tensioned catenary .  

The misalig nment arises from the technical differences between these different 
systems. 

2.3 M isal ignment No 2 :  OLE Pole Foundation Loads 

The Base Date Design I nformation for OLE Pole Foundation Loads is shown i n  
out l ine on drawing ULE 901 30-SW-OLE-00005, and in  more detail on  drawings ULE 
ULE 90 1 30-SW-OLE-000 1 5 to 00022 , which references desig n document no 
ULE901 30-SW-SCH-00092v4 , Overhead L ine Equipment Pole Loading Schedule. 
Document 00092v4 references a number of separate pole loading ca lculations, but 
drawings 000 1 5 to 00022 clarify that a single standard load case has been taken for 
design purposes, to simpl rfy the process and reduce the number of foundation types .  
The reference design ,  unfactored load case is as fo llows : -

V=9kN 
H=1 0kN 
M=61 knm 

i . e  a l l  foundations are designed for a moment of 6 1 kNm acting in any d irection. 

The lnfraco proposals described in  2.2 above impose higher loads on the OLE 
foundations. Loads for l ine poles on straig ht track are in the range from 62kNm to 
i 37kNm, and loads on special poles in the range 1 61 kNm to 220kNm .  The 
m isal ignment is that where these h igher loads apply, larger foundations and larger 
d iameter, longer, hold ing down bolts wi l l  be required 

BSC Technical Report 
Confidentiality ; non confidential © Bilfinger Berger I Siemens AG I CAF 2008 All rights reserved 
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OLE build ing fixing loads increased as a result of 2.2 above, if any. 

2.5 Misalignment No 4 : OLE Pole and Building Fixing Locations 

OLE pole foundation and building fixi ng locations (if any) amended as a result of 2.2 
above. 

4A : OLE Pole Locations have been amended, in that a number of poles have been 
deleted and some locations amended. Existing drawings requ ire amendment to show 
actual pole locations. In some cases, approval for the revised locat ions is required .  

48 : Building Fixing Locations 
Location amendments (if any) to be shown on SOS drawings 

2.6 Misalignment No 5 : Combined OLE/Lighting Poles 

The IFC design is based on provision of combined OLE/Lig hti ng poles at a number of 
specified locations. Four a reas of misal ignment exist 

5A :  the number and/or location of OLE poles is changed as result of 2 .2  above . The 
reference design for l ighting is affected in that any pole locations previously identified 
as combined OLE/Lighting poles but now not required by the lnfraco OLE system will 
require the provision of alternat ive l ighting, possibly i n  a form similar to OLE poles for 
Plann ing Consent reasons. 

58 : The specific detai ls of the combined OLE/Lighting poles now to be provided need 
to take into account any relevant aspects of the OLE system (eg tension ing 
equipment) which was not part of the reference design. The combined poles wi l l  
comprise two elements :-

• basic OLE pole, adapted as necessary to permit use for l ighting (access cover 
and extension connector 

• l ight ing extension 

5C : The Base Date Design I nformation for pole foundations does not reflect the 
loading of combined poles. I ncreased loads, reflect ing com bined poles ,  where 
appl icable, are included in the revised design .  Refer to Appendix 6 .2 for detailed 
assessment of loadings aris ing from OLE system misal ignment and from Combined 
OLE/Lighting . 

50 :  Add it ional design changes a re required to accommodate revised earthing , 
bonding and insulation req uirements . 

SSC Technical Report 
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2.7 Misalignment No 6 :  OHLE Fixings at Depot Access Bridge 

The reference design for tro l ley wire at the Depot Access bridge a llowed for adequate 
clearance to be achieved o n  all spans without addi tional fixings. 

The lnfraco Proposal for auto tensioned catenary at the Depot Access bridge requires 
that the catenary be fixed d i rectly to the bridge soffit, on the Depot Access route, to 
achieve acceptable fixity at this low headroom span . 

Note for information : the requlrement for d irect fixed catenary in the A8 underpass i s  
a result of the Value Engineering measures to reduce structure height, not a 
misal ignment with lnfraco Proposals, and wi ll be resolved as part of the VE design 
process. 

2.8 Confi rmation of Status of Issues Identified in Sched ule 23, Appendix 4 

!
- - - - · - · - - · -· -- . ·sctiecfufo-23Ts.siie .. . .... . . . .. l . . . . .. . .. . . . . .. . .. . .. 

Status 
. . . . .. . . . .  .. . . ; r ·aLE su-pporffou.nciadon diii's1gn - · - - - - - - - - - -- · - - - -- - · i---1r,c-iuded in ·m is"ai1gnrrie-nis . identified in -this I 

I Outl ine design and approvals
. . . . . . . . . . . .. . . . .. . . . . . .  i-{��i��ed "in.

misailg nme"nis--icfo"nfified- in "thfs " -- - -
-
! 

i ···-·-·-·-·· ··- ·· · .. - ---· ·····-·-·-·--·- . ___ ··- ····- --·· _ ...... -·· -·-- - ---·-·-. ···-- ···-·-·-·····--·-·-·- . ··-·······-····--···--··-··-L report __ ···-·· ··-····- --·-··- ·-········ ·--····· ..... .......................... . . . . ··-·· -·--·- - - ·------·-·-··--------·-- . _ ·- ·-···---: 
:
,

! Detailed design - catenary ! Included in misal ignments identified in this i 
! renort 

'.•·-·• • • ·- •• " •• - �-- · •- r--, .. �,--·••••�-••••••• •-"•'•••••••••-•·- •-•o•,••-••r•••- •--•--- • ,•---,•�•-•••••-• ,._ o·••T••,.•••••.L.•••--••••·•-••••••••••••• ••  •••••• ••·•-m-•,••••·-•• "••••••-•«••-••••••••• •••••••••••••••• •••- ••••••••••••- •• • • - • ••••••••••••••• •• , , .• l 

! Approvals - catenary '
. 
�:�li�ed in

m
isal ignments identified in  this ! 

! oeta11ecfdes;gn : au1otens1oned · · ------ ·· ·-- ·· ·-- · i NCl m1sa1 1g nment · · ··· · ··· · · · - -- --- -- --
� 

·
: ] 

I Approvais. : auto ierislorieei · ·· ·· ·· ··· · · · · · · ·· - - - · 1- r-. fo misalignment I , I I L_ ---·--- . . ----····· .. ... ._ ...................... ,_,� ............ , ... , ..... ........ ......... ··-·-·············" , .... , ...... . .......... , .. ___ -···-·-- -·-··-· ... ·-·-····-···-······! ..• . ---.. ·······-··· .. - •••L ••·····"····�········--"L'···-·
· .. �. ·-· ··-· . . - ·-i Bui ld ing fixing  report, including 

-
I No  misal ignment 

i design/approva ls (excluding detai led wiring 
J design and deta i led build i ng fixing design) 

r ·P-antograph fri-tertace .aricTp-eriormance. - · ·  - · -·· -·r No -mTsal 1911me-ni - · · - · - - - - - · - ·- · - - - · · - · - - · - - - · · - -· - - · · - · - - -- - -: 
! characteristics 

' ; 
I ; f-Typicai .. cross secfior1s and.detaT1ed-cross .. r ·1riduded i11 mis .• ii1gnme·n-ts .identifiec(in- th1s ·- - · - - ·1 

i sections \ report 

:-·Proposal for .p.oie"s� wfr·]ng -arra"rigements aricr · - 1 · No misa'lign-ment ··· ··-· · - - - -· · - - - ·· - - - - · · - · · - - - ··· · - .. ! 
j the tensioning equ ipment 

, 
! Technical and performance specification for ·t -fncfuded i n  misalignm-enis

-
ide"r,tified 

. . in this
-- · - · -1 

l the OLE ! report 

i :J>.rop9i�}IC?E:��(eis� �fr:ic
i
g ?ri?69�i!lints:i0� .- _· j : ·Nq� r11iiaJignrn��t . .  
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3 CONCLUSIONS 

3.1  General 

BSC - Technical Report 
Development Workshop Report OLE 

BSC/25. 1 .20 1 /DWR/OLE 
Issue 1 ,  Date 1 1 /3/09 

Page 1 1  of 1 9  

The issue of technical approval of the OLE system i s  outwith the scope of the 
Development Workshop Process, but any consequential requirements for redesign or  
revision of civi l  works drawings by  SOS fal l  with in  the  process. The specific areas of 
misalignment are detailed in sections 3.2 to 3.6 below. 

3.2 Misalignment No 1 : OLE System 

Instruct SOS to amend their desig n documents including any relevant reports, to 
either record the deta i ls of the or to render them superseded by system 
documentation produced by lnfraco . A second objective is to ensure that no design 
documentation  which refers to the previous reference design  remains current or is 
carried forward to the Design Assurance/Record Documentat ion stage unamended . 

3.3 Misalignment No 2 : OLE Pole Foundation Loads 

I nstruct SOS to revise OLE foundation designs to be suitable for the loads and 
locations imposed by the l nfraco OLE system. 

3.4 Misalignment No 3 : OLE Buildi ng Fixing Loads 

I nstruct SOS to amend Bui lding Fixing designs for any amended loads. 

3.5 Misal ignment No 4 :  OLE Pole and Building Fixing Locations 

4A : OLE Pole locations 
I nstruct SOS to amend layo ut drawings to show actual pole locations, and where 
necessary, obtain approval for the revised locations 

48 : Bu i ld ing Fixing Locations 
I nstruct SOS to amend drawings to show any amended actual bui lding fixingsand 
where necessary, obta in approval for the revised locations 

3.6 Misalignment No 5 :  Combined OLE/Lighting Poles 

SA : Instruct S OS to design provision of alternative l ighting where OLE poles are now 
not to be provided , possibly in a form simi lar to OLE poles for Planning Consent 
reasons. 

SSC Technical Report 
Confidentiality: non confidential © Bilfinger Berger I Siemens AG I CAF 2006 All nghls reserved 
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BSC - Technical Report 
Development Workshop Report OLE 

BSC/25. 1 .201 /DWR/OLE 
Issue 1, Date 1 1 /3/09 

Page 1 2  of 19 

58 : I nstruct SOS to desig n the l ighting system to take account of any relevant 
aspects of the OLE system (eg tensioning equ ipment) which was not part of the 
reference design. 

5C : Foundation loads, included in 3.3 above 

50 : Instruct SOS to design revised earthing ,  bonding and insu lation requi rements for 
lighting ,  as 58 above . 

3.7 Misa l ignment No 6 :  OHLE Fixings at Depot Access Bridge 

I nstruct SOS to amend Depot Access bridge design to incorporate requirements for 
d i rect fixed catenary on low headroom span. 

BSC Technical Report 
Confidentiality: non confidential © Bilfinger Berger I Siemens AG I CAF 2008 All rights reserved 
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4 DEVELOPMENT WORKSHOP NOTES 

BSC Technical Report 
Confidentiality: non confidential 

BSC - Technical Report 
Development Workshop Report OLE 

BSC/25. 1 .20 1/DWR/OLE 
Issue 1, Date 1 1 /3/09 

Page 1 3  of 1 9  
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Bi lfinger Berger C ivil 
B I LF I N G E R  BERG E R  

MINUTES OF M EETING 
Project 

Project No. : Cost Centre : 
0370 

Meeting No. : OLE Development Workshop No 1 

Date: 1 7  November 2008 

Location : Consortium Office 
--

Time: 1 2 :00-1 5 :30 

�· 
1 

>-- .. 

2 
3 

4 
5 
6 
7 
8 
9 

1 0  
�· 

1 1  
1 2  

Item 
1 

2 

3 

4 

5 

Name 
Robert Bell 
Gail Blythe 
Damien Sharp 
Lindsay Murphy 

.... 

Jon Monk  
Gavin Murray 
Stephen Hajduck i  

.. 

Francis Newton 
John Newton 
Gary Bromley 
Knut Prelop 
Stefan Rotthaus 

Issue 

--

-····-·�� 

- --·-

Participants 

Company/Department 
tie 

-
tie 
tie 
tie 
tie 
tie 
CEC 
CEC -·�---,·--"--� 
BSC 
BSC 
BSC 

BSC 
-�--·-·-'--· . 

Develop ment Workshops are the contractual ti t le and replace the 
title misalignment workshops_ The sequence as per Novation 
Agreement is Base design, lnfraco Design ,  Mis-alignment. BSC lead 
the workshops. 
The Develop ment Process started on1 5  July 2008 with Siemens-
paper and subsequent visit to Berl in/Potsdam. 
The l ntraco design proposal consists of auto tensioned trolley-wire 
(Newhaven to Haymarket inclusive), build ing fixings, auto tensioned 
Catenary (Haymarket exclusive to Airport), , combined OLE-Lighting 
poles and tapered poles rather than stepped-poles for the 
Newhaven - Haymarket section .  
Combined poles lead to higher loads resulting in bigger o r  deeper 
foundations. 
Combined poles proposed to consist of two elements, OLE pole and 
mounted spike with attached lantern .  Proposal to be formally issued 
for planning acceptance 

1 of 3 

CML DIVISION 

· --

- --

-

j 
Resp. Date 
Note 

Note 

Note 

Note 

J N  28/1 1 
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Bilfinger Berger Civil 
B I LF I NGER  BERGER 

MINUTES OF MEETING 
CIVIL DIVISION 

Project: 

Project No.: Cost Centre: 
0370 

9 OLE-details, incorporating revised bu ilding fixings previously J N  28/1 1 
submitted to support planning process. 
Formal subm ission of OLE outl ine designs to be submitted for 
planning approval . 

10  CEC suggested a simplified var iation approvals procedure, FN 
considering extent of  change 

1 1  Prior and techn ical approval process to be initiated by BSC. tie 
request documents and will facilitate the process. BSC have to seek 
consent from CEC directly, keeping Tie informed. 

1 2  CEC requested the documents in the same packages, format and 
batches as per original design where possible. 

14 CEC request detailed information of the feeding points. 
15 Details of typ ical structu res, including pulley wheels for tensioning to J N  28/11 

be supplied with OLE outline designs 
1 6  Lighting has been technically accounted for but not in terms of BB 

maintenance or operation. To be clarified (needs to be  addressed 
for hazard analysis) 

17 OLE layout in section 1a (Ocean Terminal area) l ikely to change as BB 
final road layout is not available . Pole locations are l ikely to change 
at road junctions. When wiH road layout be fixed? 

1 8  tie consider Forth Port as main possible objector 

20 CEC/tie requ i re visibility in terms of design and approvals JN/SR 4/12 
programme. 

21  BSC proposed revised electrical sectioning design for the depot. tie B B  
to speak to transdev who will advise o n  operational issues. 
BSC to submit revised depot section ing proposal for review and JN 4/12 
comment 

22 Pole foundations have to be redesigned. BSC will propose 3-4 SR 
d ifferent options for gravity foundations and piled foundations. 

23 SDS will be involved accord ing to contractual obligations, including 
options as defined in Novation Agreement where appropriate 

24 BSC have to propose building fixings. JN 28/11 
25 Building condition not yet surveyed . Survey to be carr ied out by SOS SR/J N 

when building fixings accepted . 
26 BSC to produce a workflow showing design and app roval p rocess in SR 

relation to the construction programme. Flowchart shall be prepared 
for Haymarket, Princes Street and Leith walk. 

27 Next meeting 01 December 2008. SOS to be invited . 

2 of 3 
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Project: 
Project No. : Cost Centre: 

0370 

Recorded by: Stefan Rotthaus 

0 Participants 
Colin Brady 
Roland Brueckmann 
Raff Honeck 

.. 
Radspanner _nach_in 

nen. pdf 

B I LF INGER  BERGER  

MINUTES OF MEETING CIVIL DIVISION 

Date: 1 7  November 2008 
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Bilfinger Berger Civil 

MINUTES OF MEETING 
Project 

Project No.: Cost Centre: 
0370 

Meeting No. : OLE Development Workshop No 2 

Date: 03 December 2008 

Location :  Consortium Office 

Time: 14 :00-1 6:30 

Participants 

Name ,____ Company/Department 
1 Gail Blythe 
2 Damien Sharp 
3 Gavin M urray 
4 Colin Kerr 
5 Steven Francey 
6 Stephen Hajducki  
7 Francis Newton 
8 John Newton 
9 Gary Bromley 
1 0  Bruce Ennion 
1 1  Alan Dolan 
1 2  Stefan Rotthaus 

- . 

··--·· 

tie 
tie 
tie 
tie 
C EC 
CEC 
CEC 
BSC 
BSC 
sos 

sos 

BSC 

-

----

Item Issue 
1 .  General 

1 . 1 .  CEC agreed t hat there is only a planning issue when changes 
occur . Omitted poles and bui lding fix ings are no planning issue. 

1 .2 .  Changes to the catenary system will be considered as small 
amendment (un-material variation) .  

1 .3 .  Changes of pole location by less than 1 .00m wil l be considered as 
small amendment .  

1 .4 .  OLE in  Princes Street shall be used as test-case to establish 
planning protocol 

1 . 5. Prior approval requ ired for combined lighting poles. SOS to provide 
profiles 

1 .6 .  If prior approval is  required then the design has to be submitted in 
packages and batches as per original submittal . 

1 . 7 ,  SOS wil l produce spreadsheet of changes for discussion with CEC 

1 of 2 

B I LF INGE R  B ERGER 

---· 

Resp. 

Note 

Note 

Note 

BSC , SOS 

SDS 

sos 

sos 

CIVIL DIVISION 

---

. -

-··--

--

Date 

1 8/1 2/08 

18/12/08 

18/12/08 
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Bilfinger Berger Civil B I L F I N G E R  B E RG E R  

MINUTES OF MEETI NG 
CIVIL DIVISION 

Project: 

Project No.: Cost Centre: 
0370 

1 .8 .  There are no major changes in Princes Street and Leith Walk. Note 
With regard to cross over arrangements BSC have had to 
undertake design adjustments from the SDS outline design to 
ach ieve pantograph secu rity. This has resulted in in the pate 
position at the point opening being adjusted . 

1.9. OLE design at Foot of the Walk shows unprotected poles in the sos 1 8/12/08 
middle of the road. SDS to a rrange Road Safety Audit. 

1 .10. Investigate if poles can be replaced be side-poles or building fixings JN, SDS 1 8/12/08 
at locations that are subject to Road Safety Audits. 

1 .1 1 .  OLE design for 1 A  wil t be completed after agreement with Forth Port CEC, tie 1 5/12/08 
has been finalised . 

1 . 1 2 .  Arrangement for tramstop termination poles need to be revised and SOS, CEC 1 5/1 2/08 
agreed - Newhaven 

1 .13. At Shandwick Place investigate the possibil ity of al igning the mid SOS, JN, GB 1 8/12/08 
point anchor arrangements (opposite rather than staggered). 
Investigate the possibility of changing the anchor for the cross over 
wire to reduce the OLE visual impact upon the monument. 

1 .14. The current version of the OLE design will be submitted for approval BSC, SDS 1 8/12/08 

2.  Components 
2 . 1. BSC propose multiples of smaller diameter parallel feeder cable Note 

rather t han a single cable. This will assist in bending radi. Within 
the city cent re all track side isolators will be mounted within a 
cubical . 

2 .2 .  CEC require detail of anchor-pole arrangements JN 
2.3 .  BSC has p resented pole loading schedule based upon associated sos 

OLE detailed design . - Misalignment between BSC & SOS designs. 
This wil t require the recalc ulation of pole-foundations 

2.4. Instruction for misalignment required from t ie tie 

3. Lighting 
3.1. Where the BSC OLE design has been able to reduce the number of sos 

OLE poles Because OLE poles have been removed the spacing has 
changed which requ ires recalculation of l ighting design 

3.2 .  Instruction fo r m isalignment required from tie tie 
3.3 .  I f  necessary the omitted OLE poles can be substituted by l ighting Note 

poles 

Recorded by: Stefan Rotthaus Date: 03 December 200 8  

0 Participants 
Colin Brady 

Roland Brueckmann Ralf Honeck 
Robert Bell 
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B I L F I N G E R  B E R G E R  SI E M ENS CAF 
UK Limited 

Bilfinger Berger - Siemens - CAF Consortium : Edinburgh Tram Network 
Meeting Notes 

,�-·h·· ·-··-··-·-·-·--··-·-·-··-.. -- -· 
1

····- - .- -,--- .-,,, .•. ,, .. , .••..•• ' ., .... .-....... ,. ,,. • .. _,. •. ,_,, ... -.,·--·-· ............................ f- ·-·---·-"--"··-.. -·-·-·- -·-··-·-·-· ... � ....... -···-r··-·-·-··-·-·-···'""""'"·-····-···'"'"""'-'"''"'"'"''"""'"'"'"'"'"'""'"''"''''"'"''"'" ' ' ..... .......... ,_, _____ � 

!���i.::�- - _ _ !OLE Development Workshop No 3 .. . ]�?.��ti_?_�- - -- - · · . _jProjectOffice _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . . 1 

iDate ..... . ... . . . Jir� �e�il}��f�- -- · · - - · - - · - - · - · · - · ·· · - -
rnme ! 

)\ttendees !Representing 
. .. .  !Attendees· - - - - - " ' - - " ]Representing· -

. - - -
i 

!Robert Bell - • - - - - ffie _ _ _ __ ·· · 1coffn--Brady · - - - - - issc 
lJon Monk h- ie !Stefan Rotthaus Jssc 
!Gavin Murray iT ie !Simon Nesbitt !ssc 
!Gail Blythe :T ie !Katie Stones issc 
!Francis Newton !CEC iJohn Newton !BSC 
iSinead Scott ITransdev !Michael Wilken !ssc 
fAlan Dolan isos !Garry Bromley !BSC 
!Chris Pope ISDS 
JMike Coupe !SOS 

-·-·--" ··- ' -·-. -·-. --· -·- ·-·-. .  -- ·-·-·-·-.. . -· . ...... ' .. - .•... ··�······" �--'. ··--·· -····-

i Dist rib u ti on Attendees 

. . ... . . ............... .. , ._ ... 

i Action i Date 
. ..................... -..i ........................... _ .•.. , ............. , ............. .. . -? - ,----------.-,.,.-,-" .•••. ,.1-,. 

!1 !Purpose 

J3 

' 

�his meeting was the th i rd in a ser ies to identify misalignments relating! 
�o the l nfraco proposals for OLE, and agree how the misalignments 
[would be resolved by SOS 

· -·-·-·-····-····-···:-·· ·-····-· .. ·--· ··- .. .... . . .. ........ , ....... . 

!OLE Development Workshop Report, Issue 1 
-···········-··········-····- . -···,-····-····-··--·····-·-····--

! Issue 1 of the Development Workshop Report (DWR) was reviewed 
!and discussed , as the basis for clarification of misalignments and Note 
!necessary actions. 
1 

[ssc confirmed that the format of the report was equ ivalent to that 
�!ready submitted for roads and for trackform. The potential areas of \ 
!m isalignment are contained with in Schedule 23 and Schedule 30, and ! 
[are reproduced in section 1 of t he report. The misalignments are 
!identified in  detail in sect ion 2 of the report and proposals for 
,resolution are provided in section 3. 

jReview of Identified Misalignments 

13 . 1  !Misalignment No 1 : OLE System 
i Alan Dolan described the base OLE design , which comprised auto- Note 
�ensioned trolley wire equ ipment between the a i rport and Haymarket, 

. . _Jc.1,09 _fi>.<t:iQ .i�n.�ign �rgllet _yvirEl ElqLJiprn_ent lJ§t:vv'El�r, lj9yrn_ar�Elt c:1nd 

CEC00971086_0020 



!3 .2 

i 

!3.3 

1 
i 

. ···-·�·-, .. , .. - .............. . .  . 

[Newhaven . 
I 

i 

1 

!John Newton described the lnfraco proposal , which comprises auto- Note 
�ensioned catenary between the a irport and Haymarket, and auto-
�ensioned trol ley wire between Haymarket and Newhaven . 
1 

�he differences in these systems give rise to the remaining 
;misalignments , scheduled i n  the DWR. 

iln addition to actual redesign work, described in the misalignments 
[listed below, it is necessary to check exist ing design deliverables and 
iensure that r edundant/superseded information is amended or 
iremoved, to ensure consistency with final design and assurance 
jpackages. BSC requested Tie to agree to that this work should be 
!included in the instructions to SDS. ' 
' 

Tie ! 
I 

. .. .  · - ! ---------,,, .......................................... , .,_._" __ ,._, ..... ,.,_ . . .. . . . . . --···-····�·-··-··- · ·········-········· ·- ---.-...... .... .... ....... .. ... , ... .. ,,·,-·1··-· ·····-······-·- ·-· 

i 
!Misalignment No 2 : OLE Pole Foundation Loads 
i !Foundation loads for the lnfraco proposal system are different from 
�hose in the base design, and thus foundations must be redesigned. 
!BSC have taken the opportunity to include additional loads from 
jcom bined OLE/light poles in the foundation design , since these were Note 
jnot included in the base foundation design. 

!Whilst the requ irement to redesign for greater OLE loads was 
!accepted, Tie quer ied why the l ighti ng load component should be 
iinc!uded i n  redesign work  reimbursed through the Development 
\workshop process. SSC will amend the DWR to make the magnitude 
pt the l ight ing related loads clear. 

BSC 

BSC 

......................... . 

DWR 
review 

i 
! 

' ' 
:next DWR! 

! 
; 
i 
i ' 
i ' 

!next DWRI 

i 

I 
I I 

[BSC confirmed that cost of r edesign is the same, irrespect ive of 
!source of loading, and that design ing once for composite load is 
!cheaper than designing in two stages .  Incremental costs of actual 
!construction are l ikely to be more relevant. Revised DWR will clarify 
IBSC proposals . 
ffie asked BSC to confirm that the foundation redesign exercise would i 
!include all foundations, including the depot and structure mounted 
!poles. BSC confirmed this was t he case . 

BSC i ongoing i ; l 

•• • •• i O • O • --· ··�-�L·- ···• ·••• •o·o·· •• > ,O ···,LO<•••• ••••••nh,o••••••••"•••••••••••••••••••L<OOLOLOL•L•L•••••--- • ••••-••-•-••• •• • ••••••-•• •o••••••-LOL ••••o•••,Ln ••, .. ........ _ '1 """"•'"' • OLO•n.•o.o•.··-···- • • 0 • • • •· ·•·• ••· • .  

!M isal ignment No 3 : Bu ilding Fixing Loads 
i:::
:

: 

JJohn Newton confirmed that the lnfraco proposals had been 
jdeveloped to min imise any changes to bu ild ing fix ing loads, and thus ! 

. .  )q _ __ r.r,_iQir.r.i_i��--§.QY .c..<?r.r.i Plic:�tigri� gy�r.�L!il1ir:ig F:[;,,:_i ,-,g __ ,ti.gre.e.r.r.i�rit� .e.-�.<? . .. ..... L . . . ......... ............ , 

' 
' 

! 

.... , J  

" . /2 
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fThe scope of redesign wor k  under the Development Workshop 
process is to be strictly limited to any load changes arising from the 
!lnfraco proposals. BSC 

. .. . · · - · - - - 1 

I 
! 

, I 
i ongoing ! : I 

i 

[ _ ... . ·-��I�Ii�:;�i:;i:�f :s�:;1�;�:�tI;t1;:;:��� i 
. .. -�

S C  

-
'
.":

xi 

D:1 

l3.4 !Misalignment No 4 : OLE Pole and Building Fixing Locations 

�· ;;�1 - - · "
1>�1� L��;;-;;��; . ·--- -·-·-- .... .... --- . - - -.. . .  - ·- ······· - ···· · · - - i  ____ ; ___ _ ···-· I 

i jl nfraco proposal does include revised pole locations, and some I 
1 

!reduction in pole numbers. Primary task for SDS is to amend drawings I 
' l 

�o show lnfraco pole locations - these drawings will be used to supportj 
. ' 

�he Planning Approval process and as construction drawings. Approvali 
!process is partly dealt with under DWR process and part ly under i 
!Design Support. BSC to ensure that SOS estimate is clear what is l

, 

BSC 
!included in DWR process. 
f l 

[R Bell requested BSC to maintain the existing spacing of poles along i 
�he Gu ided Busway to minimise foundation redesign . BSC confirmed i 
!spacing would be maintained and redesign would be limited to that 

j1
1 

BSC 
!required for revised load ings. 

�ie (Gail Blythe) emphasised the importance of working in advance 
jwith the Planning Authority to obtain informal agreement before 
�ubmitting location design for approval . SSC (J Newton) confirmed 

! 

BSC 

; 
; 
; 
; 

ongoing I 
! 
i 
l 

ongoing i 
I 
! 
1 
! ' 

ongoing I 

, - ·· · - ;
\h

�
s

=
as their prefe

::
d •:pro

:
ch al

:: 
__ . _ · - .... . . ... . .. ..... . . · · · ··- .. --1 ··-·· .. .... . 

13.4.2 jBu ilding Fixing Locations 

l I 
····· ·· ··-········- ·-···-·: 

! �s above, design intent is to avoid any changes to fixing locations .  
:\J\lhere appropriate , BSC will replace double fixings with single wire 
fixings, to reduce number of span wires. 

! 

i 
! 

i 
!Remove references to verification of building capacity from DWR. BSC !next DWRj 

:,,.v,.•e••·•··�••••••  ... .. . ............ .................... ................ . . . ... .  . . ... ..... . .... . . . .. .  . . · ······· ······· ·· . ........ . . . ... . ................ !- ············------- -- ---·-··- !----·--···----- ---··· · ··· ... j 

!
3 5 

�::::i:n��sE��:
g

��:::e��� section 3.2 above. • 

I .. _ _ _ _ _ _ _ _j§§C::: _El0Pl�J!JeqJb?!t _t_�� -l_ightlr.i_g 9�§i_gQ _Q�El9El_tj_ tq_ b.El f.El"YQT�_Eld _ _t9 �Jlq�_j _ 
. .  ./3 
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I 
1 

l l 
i 
� ......... ". 

!3 .6 
! 

I 

�or pole relocation or removal, to ensure that l ight levels at road 
�urface were ma intained. BSc requested Tie to agree to suitable 

linstructions to SOS. 

isimilar technical compatibility issues need to resolved to ensure any 
!interface with Siemens specialist equipment on poles is resolved and 
�hat earthing and bonding/elect rical safety in fault conditions is 

. it.:r.1�.!ri.!§1Q�9_,J(:!9� iti_r,:igJris_tu_c!i() l\!2_§12.§ . ... ... . _ _ _ _  .. ....... . ___ - - - · -- · 
!Misalignment No 6 : OHLE Fixings at Depot Access Br idge 
!Siemens identified a further minor misal ignment in that the change 
�ram trolley wire to catenary at the Depot Access Bridge required 
�mendment of t he structura l d rawings to show a suitable soffit fixing 
idetai l .  This to be inst ructed to SOS 
: 

· ·1·-··· .. � ···· .. ··-······ .. .......................... -.. . 
] ! 

I DWR I 
i Tie review i 
! : 
' ! 

! 

! 
DWR 

Tie review 
, ........ ..... .,, ...• . � . .  •·•··· 

DWR 
Tie review 

!fhe equivalent situation at the A8 underpass arises from reduction of 
�he structure height as a value engineering exercise. Any redesign , i 
[costs will be reflected in the net VE sav ing. [ BSC ongoing I 
I I I 
\ __ j __ _ _  . .  i 

\ BSC !next DWR! 
i. ............. ·· ·- _J_____ .. ·-·"·'"'' -·· -···· . . ··-·--·--····-···-···--·-.. -. . ...... -.... -........ - ....... _ .  1 --···- i .. .... .. ... . ........ -.. J 

I . · - . .. +···-· : ··: : . - · · ·· · · . .  : :: = --- ····· ············· ... ··· ····· i-•• • · - · ·-t· ·· - : I 
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6.1 Development Workshop Process 

Extract from Schedule 23, clauses 4.6, 4 .7 .  4 .8  
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4.6 t ie warrants that i t  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 initial instructions (in the form of the letter 

annexed at Part A of Appendix Part 7) to the SOS Provider in relation to addressing all such 

misalignments. Upon completion of the work entailed to resolve the misalignments, the SOS Provider 

confirms to tie and the lnfraco that such Del iverables 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 

"Misal ignment Report"), together with any items identified as "items to be finalised in the SOS/BBS 

al ignment workshops" in Append ix 4 to be dealt with in the following order of priority and objective 

un less otherwise agreed: 

Roads and associated drainage and vertical alignment with the objective of minimising the 

extent of full depth reconstruction for roads thus minimising cost and construction programme duration 

2. Structures value engineering, including track fixings to structures with the objective of enabl ing 

BBS to realise the Value Engineering savings for the structures identified in Schedules 4 and 30 of the 

lnfraco Contract (Pricing and fnfraco Proposa ls respectively) 

3. OLE Design with the objective of identifying and agreeing the actions, responsibilities and 

programme to enable fnfraco 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 lnfraco 

Proposals and SOS Design with the min imum of changes to accommodate the lnfraco Proposals for 

substations. 

The following to be reviewed at the end of the Development Workshop to identify any issues arising 

from the above items: 

1 .  Earthworks 

SSC Technical Report 
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2. Landscaping 

3 .  OLE Foundations 

4 .  Alignment 

5. Site Clearance 

6. Tram stops 
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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 SOS 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 SDS 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 SDS 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 wi l l be a Mandatory tie Change under the 

lnfraco Contract, and a Client Change under the SDS Agreement. 
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6.2 Combined OLE/Lighting Loadings 
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Combined Lighting/OLE pole locations in accordance with the Base Date Design Information 
are shown on the On-Street Lighting drawings, series ULE901 30-01 -LTG-00001 -00024, 
general ly at revision 2, issued between mid and late 2007. The drawings show combined 
poles in the required locations ( eg Princes Street, Leith Walk etc) . 

Base Pole foundation designs have been based on a generic load of 61 kNm,  acting in  any 
d i rection . This loading is based on the base OLE design and does not take account of the 
add itional loadings (principally wind loading) arising from the l ight fitti ngs and colum n 
extension. The l nfraco proposals a re based on combined OLE and l ighting loadings. The 
fol lowing load cases i l lustrate the magnitude of the difference in loadings : -

:,
1··- . .  --··oescrf ption . . --- ) . SDS base design I . .  lnfraco Proposal 

. I .. . Infra co combined ! 

i,,1 

i I excluding lighting i loading 
' (8.8 m pole) 1 (8.Sm pole) i (1 Om pole) 

. ' l •-••••-••rn-•-•••••-•o ••••-••·-··•• .. Lo• ·••-·-·· • •• •••••••••--•-•••- ---·-" ••-••n••• •••.HO. - -·-·• o·o,·oH"LOO • ••••-•••·-····-·""-•• ···-·�- ••••·•-• i OLOLh••••••••'•••-••••L• ••-•••••••-••••o••••••••--••••-••••••---·--·-- l __ OLOOL•nLLo-oHoL<L--hOH ·-·--·--••• •••·••••··- .. �·····-·•••••-·L·-·-·-1 

i 

J 
Centre Pole, 2 Cantilevers 

( rvfomen( .cross.traci< - -r66':6o °i<Nm · ··· · ··· - · ··· ··· · ·· · ·· · ·T i3·o-kNm ··· ·· - -- - - · .. · - - - -- - ·-T·6s-.ifi<Nm· · · · · . . . . . ....... . . . -

! shear, Cross track . i 9 .84 kN . . 
. . I 1 5.0 kN . 

. . . I 1 s .o kNl
n .

.
.
.. . . 

1·rv1oment:-,ongitu·a·iri-.ii·· r· ·rv1om-ent .ahov(i ·ii;cts ·· ·· ·· , · ·1 ·s:·a· ·kNm········· · · · ···· .... , ..... .1 .............. . . ................................. ow . . ..... . . . . . .  �.�- ·-···· - .• 

i 35 . 0  kNm 

h:;he-ar: iongiiudTnal - · · l · �h�7F ��6��0�is fr,- ts:·cfkN· - · · · · - · · ·· · · . . . .  l s.o kNm . . . . .. . .. .. . . 

L . ..... . . . . . ········· · · · · · · · · · · ..... -· ···-··· ... .. . . . . ..... J.?.r.!Y. ,q_\��g!iQQ .. 
1 Moment, resultant ! 60 .60 kNm ' ' T 6f9 kNm · · · · ··· ··· " · ·· - .. .. .  i . .  s6:EfkNm · · · · · · · · · .. · · ·  

' 

i S hear, resuitant · · · - · - - (9.'84 -kNm-· -· · . ... . · · · · - · ·rTs .·9-·kN·m· · · · 
i 
i 
1---·· ·······-··········· · ·  

J Side (or Centre) Pole, Single Cantilever 

l "rvfoment ,  cross- frack - T 39:o .. 1<Nm 

i s11ear:·
·
cros�i "frack. · · · · · i -6 :?s"i<N· · · · -· 

; · · -···- '"""" '·····-·· · ·· ··· -··· ··-· ······-· · ·· · ···- ·--···--····· ········--·· 

i 40.0 kNm 
- ·· - r ·fojj i'f.� 

I 1 5 .9  kNm 
.... ..... .......... ! 

50.0 kNm 

! 1 0 .0 kNm 
... . - ---: 

! iv10
.
ment,

.
iongitudi na 1  r·Mom.eni'abov

.
e acts · -r  1·s:-o"kr,J°m . .. . ... . .. . .... ..... . . 

1 ·3§:6 .1<Nm ··- - - - ·· ···· ·· · · -· ·· - ,  
: .. . . ... . . . ..... .  . . . .. . . .. . .  . ! in any direction 
:
·
shear, longiiudina i - · ··· r ·she-ar-above··�ii'cts ln .. T '{{c

f
kN··· 

... ...... ·········-·--- -· -··-·· ········ ····�--·--··--· ·· ..• .. ..•...... •.• . . . ' . .• � - · . •.. • . .. · ·- · ···j 

5 .0  kNm 
: any d irection 

Moment ,  resultanT
- . . ( . 60 .60kNm .(g ,ineric : 6 1 �·9 ·k-f'im · · · - · ·  · - - - · · - .  T-66:e· ·kf�fm· · · ··· -· · . 

Shear, resuita"nt · ···l -��� ·irJ�\g-er1er1c 1
· ·1-g_·g ·1:j�Jm · · ·· ·· ·· ·r·15".9'kt�fm ···· ···· 

loa.:.<:t g.a.:�l?J. .. . . . . ... .. ...... ........ . . ... .1 .. . . ... .• ... . . _ ... ..... ... ............. . . . . . . ....... .. . . . . 
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f ..... ... . ... .. , .. _, ...... . . . . . -·-· -·-.. ··- ········· ···-··· -··-·· ....... ... . . .  -·-·-·····-... ·- ·· ·· ·· ··· ····�· -----·---··d"•"'·· -d-·· -··· · ····- ·-·----••----- · 
; 
! 

! S ide Pole, 2 Cantilevers 
! ! 

I Moment, cross track . i 42 .3  kNm 
. . . . . T(§o�O-kN·m· -- --- - -- - -- -- - - --···T6s-:C5-kr,fm·- - · ··- --- · ··· · ·-- · - - > 

.. t · ·s tiear, cross frack - _ _  ;_:. "if.g!fkN _ _ _ ____ ·- · · ·· · ·- - · - - · ·r 1·s-.a··kN· · - - - - · . . . .. . ... . . - -+ ·1 s .o" i<Nm. - - - - · - - ·· · - · --- - -· · -i 

j l 
i Moment,

_
longitudinal _J .. 

���;�\���� acts r 1 5 .
. 
0 

kNm 
-- - ..• _ J. 35 0

. 
kNm 

_
· 

· · - ·-··· _ 
i Shear, longitudinal ! Shear above acts in  i 5 .0 kN I 5.0 kNm 

i ··1\fome.nf resu.ffani-- ·· ····· · l · ���6�i���o��ieneric . . - !"°61 ·�-9-kNm- - · -- - · · · · --- - ·· · · . ;
- 66 .8 kNm 

.. . . . - - -- - - - -

! ··· ··-········· .•. • -----····- --- -···-·····-- ....... .. ·· -· - _j,J oad __ ca sej _____ ... ........... ·--·- ............ ! .. .. --·-····· . ............... __ - ........... .... ........ ' . . - .. . .!.. ..... ............... .-........ - ·· .. ......... ' ········· .. . . .............. ... · 

[ ��-�-:-�·-- �
es

�
lt

��-
t
· ·· - · -- - ·· J .�:�-��s;_).��-����'.� - - . _j _

1 
�---�- �-�:··-·· · ·· - ·· · · - · · ·· . - · ·  · - .!.

1
�: .� -�

Nm 

_ _ _ _ _ _ __ · · · · ···· -

Thus the worst case incremental loading associated with l ight ing is an increase in the 
resu ltant moment from 61 kNm to 69 kNm and an increase in resultant shear from 7kN to 1 6  
kN. The i m pact o n  pole foundations of these incremental loads is anticipated to b e  small . 

The current lnfraco proposa l is to use foundations suitable for the generic combined loadings 
on groups of equiva lent poles, to reduce the number of foundation types and thus reduce 
design costs, and to preclude site errors which cou ld  result i n  construction of a n  unders ize 
foundation .  It is our proposal that fou ndation design should be procured from SOS on this 
bas is , which has a benefit that the reduced nu mber of foundation types will reduce des ign 
costs somewhat. 

The impact on construct ion costs of foundations to accept the i ncrementa l l ighting loads or of 
providing s l ightly oversized fou ndations at locations where combined poles are not required 
will be assessed when desig ns are avai lable, and wi l l  be reflected in the evaluation of the 
re levant Tie Change Order for construction. If review of construction costs shows that 
suitable eco nomies can be achieved by design ing additiona l foundations for poles without 
l i ght ing l oads , l nfraco will p rocure this design at its own cost. 
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