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, Reply: 

Technical Query 

.For'm f; 
Rev:· 
Page:i 

• The additional GI information demonstrates that the depth extents of soft deposits below the plan 
areas of Structures 5218 and 5210 are greater in certain areas than interpreted from the originc1I 
GI data available at the time of Detailed Design. 

The foundation details for the retaining wall (currently shown on IFC drawings as excavation of 
soft materials to various depths and replacement with compacted granular fill) will need to be 
revised to account for the change in ground conditions. 

· The proposed foundation solution will now comprise ground improvement through a combination 
of: 

1. Excavation of soft deposits and replacement with compacted granular fill under the 

l 

supervision of a suitably qualified and experienced geotechnical engineer from the Design .(. 
Organisation for the more shallow depths of soft materials, as originally proposed; l 

2. In-situ soil improvement via cement stabilisation whereby cement columns are created 1to 
the base of the Made Ground/Alluvial deposits using in-situ deep dry soil mixing 
techniques with CEM 1 cement binder. This technique will be used to provide a foundation 
solution for the deeper depths of soft materials. 

The propased foundation options are depicted in draft Drg No. ULE90130-05-RTW-00992 v1. The 
requirements for ground improvement through cement stabilisation are defined in the attached 
draft performance specification which is currently being incorporated into Appendix 6/13 of the 
Specification. 

The design of the reinforced earth retaining wall elements above the foundations is unaffected by 
the change to the foundation solution. However, BSC will need to demonstrate to the Designer that 
in-situ soil improvement has achieved the specified performance requirements via the submission. 
of the results of zone testing before construction of the reinforced earth retaining wall above the 
foundations can take place. 

A Design Change Request will be submitted shortly for revisions required to the Design and 
Specification packages for Structures 5218, 5210, S21C and 5505 to address the change in 
ground conditions. 

Signed: Name: A Dolan Date: 25/06/'\0 
!or ai,,fon behalf of: 

External Distribution: Internal Distribution: 
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Edinburgh Tram: Structure S21 B and 821 D; Murrayfleld Reinforced 
Earth Embankment /Retaining wall 

Ground Stabilisation/Improvement Specification 

1 Introduction 
This specification presents background information on Structure $21 B and describes the 
reclamation strategy and requirements for stabilisation to allow construction of the reinforced 
earth embankment structure. 

This specification should be read in conjunction with the other specification items, in particular 
the earthworks specification. 

2 Background Information 
The site forms part of the Edinburgh Tram Line 1 project, structures $218 and S21D. Both 
are reinforced earth structures which will be constructed to carry the tram. Both structures will 
be constructed adjacent/adjoining an existing Network Rail {NR) railway embankment. It has 
been agreed with NR that construction of the reinforced earth embankment will have limited 
effect on.the existing NR railway embankment. 

The preliminary ground Investigation indicated ground conditions to be suitable to allow 
construction of the reinforced earth embankment via excavation and replacement ofthe weak 
strata with suitable fill. 

However on receipt of addition ground investigation data it was found that the site is underl.ain 
by a significant thickness of soft Made Ground and Alluvial Sand/Clay. 

The Made Ground and Alluvial Sand/Clay were found to be unsuitable as a foundation 
stratum, as it would likely result in some places in bearing failure or excessive settlements 
outside of the design tolerances. 

In-situ ground improvement techniques have been proposed to increase the soil 
strength/stiffness {Young's Modulus) of the formation strata to allow construction of the 
reinforced earth embankment. 

3 Ground Investigation 
A significant amount of intrusive ground investigation works have been carried out along the 
route of the embankment, induding boreholes, trial pits, in-situ and laboratory testing, and 
groundwater monitoring. This is included in the Site Information pack along with the Approval 
In Principal document {AIP). 

The ground investigation data can be summarised as follows:-

Made Ground generally described as soft brown sandy/ashy gravelly clay with cobbles of 
brick and sandstone, encountered from ground level to between 0.60m bgl (below ground 
level) and 4.00m bgl. The Made Ground is underlain by a mixture of alluvial Sand and Clay 
which was found to be very soft/very loose becoming firm/medium dense with depth, 
generally encountered between 0.60m bgl (S02) and 5.00m bgl {S02). The alluvial sand/clay 
wa.s predominantly underlain by a medium dense becoming very dense with depth 
sand/gravel, where the medium dense sand/gravel was absent a stiff becoming very stiff 
sandy gravelly Clay (Glacial Till) was encountered. Groundwater levels appear to be 
relatively high within the weak alluvial strata. This specification should be read in conjunction 
with the Raeburn Drilling and Geotechnical Limited Dynamic Probe Field Testing dated April 
2010 in addition to all the previous Ground Investigation results. 

4 Health a¢! Safety Considerations/Constraints 
The major cffnstraint is the potential instability of the Made Ground/Alluvial strata during 
construction!if/ 

\::.:/ 
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Loss of lateral support or lack of groundwater control which could resultin serious risk of 
excessive settlement or shear failure of the (presumably similar) strata ben.eath the adjacent 
NR track. In-situ ground improvement techniques are therefore required to prevent any 
detrimental effects on the existing NR embankment by removal ofthe need to excavate to 
significant depths. However care should still be taken to ensure that the stability of the 
embankment is not detrimentally affected. 

5 Stabilisation strategy 

5.1 Performance requirements 
The requirements for stabilisation are to create a stable and safe formation with will allow 
minimal settlement of the existing NR embankment· (<10nim) and tram embankment 
(<25mm). 
Based on these constraints a stiffness of 35,000kPa shall be achieved at 28days in the upper 
Made Ground and Alluvial deposits. 
Based on programme restrictions preliminary testing trials will not be possible, therefore an in
situ trial during the main works to prove the suitability of the binder mix shall be undertaken. 

5.2 Stabilisation method 
It is envisaged that in-situ deep dry soil mixing techniques are used to form columns, using 
CEM 1 cement binder at an initial rate of 5% by dry weight. The columns shall be taken to the 
base of the Made Ground/Alluvium deposits (whichever is deepest). Anticipated depths of 
treatment are shown in drawing ULE90130-05-RTW-00992. Actual depths will be. proven 
periodically during the works. 
Alternative cement binder percentages will be considered if proven to meet the performance 
criteria. Levels less than 3% cement are considered unacceptable. 
Reference should be made to the advice, best practice, design, and construction guidance 
given in the BRE Design Guide Soft Soil Stabilisation published as part of the EuroSoilStab 
project, Project No. BE 96-3177. 

5.3 Testing 
The Contractor shall propose with the returned tender a frequency and means of validation of 
the ground improvement appropriate to the proposed method, for approval by the Design 
Organisation. 

·· 

Testing shall be carried out in accordance with BS 1377:1990 or equivalent standard. 
On completion, the contractor shall provide a validation report describing the extent and 
method of ground improvement, additives, test results and conclusions. 
Testing results shall be provided to the design organisation to allow construction of the 
reinforced earth retaining wall elements to commence. 

6 Column Stabilisation 

6.1 Pre-installation Procedure 
Before installation of the works, the following conditions shall be checked and documented, in 
accordance with BRE Design Guide Soft Soil Stabilisation BE 96-3177:-
Data for binders 

• 
• 
• 
• 
• 
• 
• 

Production date and delivery date . 
Storage conditions.� 
Translfortation 
Storage temperature . 
Test 11· confirm the binder quality . 
Binder components . 
Water type/quality . 

CEC02084556 0075 



000068  

Plant/Equipment 
• Type of.equipment. 
• Design of mixing tool. 
• All other relevant data. 

Site description 
• Location and site elevation level. 
• Geotechnical conditions. 
• Weather conditions during installation. 
• Photos of the site. 
• State of eventual soil contamination. 

Column data 
• Diameter (m ). 
• Amount of binder (kg/m or litre/min). 
• Mixing energy (J/m3). 
• Lifting speed, (mm/s and mm per revolution) 
• Rotation speed, (rpm). 
• Length (m). 
• Column top level (m OD). 
• Column tip Level {m OD). 
• Feeding pressure, max (MPa) 
• Exhaust pressure, (inside Kellybar) at mixing tool level •. 
• Water to cement weight ratio (if applicable). 
• Ratio of grout/additives. 

6.2 During installation procedure 
During installation the fol.lowing shall be continuously monitored in accordance with BRE 
Design Guide Soft Soil Stabilisation BE 96-31 77:-

• Binder output, (kg/m and kglm3). 
• Mixing energy, (J/m3) 
• Lifting speed, (mm/s and mm per revolution) 
• Rotation speed, (rpm) 
• Feeding pressure at rig. 
• Exhaust pressure (inside Kellybar) at mixing tool level. · 

Feeding pressure shall be released after installation. Surface heave shall be monitored 
visually both around one single column and around the whole stabilised area, in accordance 
with BRE Design Guide Soft Soil Stabilisation BE 96-31 77. The accuracy shall be +/-1 mm. 
one point each 200m2 will be sufficient. 

CEC02084556_0076 



Edinburgh Tram Project 
INTC 625 Section SA · Murrayfield Corridor Ground Improvement ( Chalnage 510594 to 511027 ) 

Summary of Changes Identified 

Item 

4 

7 

Brief Description 

Trenchmix walls solution ( Chainage 510S94 to 510876 ) 

Vibro Colu�\;Tui�. ( Chainage 510876 to 511027 ) 

Attendances 

SOS Design Costs 

Sheet Piling 

Temporary Works design ( sheet piling ) 

Pre-treatment suTVev works and testing 

Construction Works Value 

Head Office Overheads and Profit on elements of Actual Cost for Ovil Engineering 
Works 

Consortium Preliminaries 

Other Preliminary Elements 

Estimate Total 

.. . 

. .. 

£ 

. £ 

,.£ 

f 

£ 

£ 

. . £ 

10% £ 

. 

f 

7.40% £ 

17.50% • £ 

Infra co 

307,958.06; 
.. ... ,·· .... ...... . ... · , ...... 

47,882.34'. 

96,500,03 

.. . . . 
30,000.00 

45,079.92 

20,154.24 

14,484.00 
..... . .  , , · . 

562,058.59" 
· ::'.i·'·"'" ... , /  

48,697.87 , 

. 

610,756.46 

41,592.34: : · 

98,360.25 . ... .. 

750,709,05 

. 

... 

. 

. .  . 

· .. 

. .  . 

. . 

Further Comment 

. 

. . 

·······
r 

. .  

' i 

l 

r ._ 

. ... :. 

0 
C) 
C::> 
0 
C\ 
\0 
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Edinburrh Tram Proje£t 
INTC 62.S Se<tion SA - Murrayfield Corridor Ground lmpro;ement ( Chain1;ge S10S94 lo SUOZ7 J 

fatlmate 

Item Oe.suiption 

Trenchmb, Solution { trU!.'.lfUti!d "!,>y _volvme of 
_,_,_ ... i tnbe ,m---�-� ... tftf ,1�ain,j�QQ·, t ,�.? l. 

2 · Vibre>-column SolutiC>n ( measured by VOiume of 
i:.rQ\lhd tti be •m_oro�,' f<!ldrt,RTW�992 rev·Z) 

Ge attendances tor Bachy Soletanche! rrieisured by 

UNIT 

m3 

ma 

\"olume of ground to � improved. ref dr1: RTW-992 m3 
rev 2 ) 

EL attcnda/\Ges for GeMe'c;h t me,uured by\lolume 
�:f sr�ol\O to be_irn��7 ref dtt RT\N-992 rev l J 

SOS Oesign Costs 

SkeetPi!ln� 

Temporary Works design { sheet piling ) 

>re·treatrr.ent survey worb and testing 

TotiM lo Summary Pare 

m3 

m2 

Sum 

Sum 

Quantity 

800/ IFC 

·S.'3!1$00 

2,96(.00 

8,388,00 

l,%$.0¢ 

-1..00 

696,00 

1...00: 

1. 00 

+/· 

8;lll$.® 

2,964;00 

B.388.9() 

2,964.0� 

1.00 

696,00 

LOO 

1.00 

Unit Rate: 

Rite Source 

Jt>.Jl OeiiVed ftondOfet�ist Actual 
·'-r-,.st P.,i>_A-----''·, r 

t6_1S 
Oefived ft6h'i- foreC"art Actual 
C4" ... $U,Apmrndlx C 

6_ 72 perived from foreast Actual 

.Cost, see Appendix C 

U.S3 :f*_!� �m f�rcc.nt Actual 
��- S�8-��C 

30,000.00 Indicative, ref A oolan 

64.77 Sch 4 page 206 iten1 51 

' &DOI 

.. . 

Value 

IFC 

307,,s&.lii 

56,398,Z� 

40,lOt,.83 

1, 

. , 

14,484.00 14,484�00 

562,058.S�'; S62,0SS..S9 

Item 
AJlocatlon 

.. ___ ;_ 

Comment 

( GC ) Graham Construction 
.. 

{ El ) (itiJ�n�d Ltd 
. .. 

. . , ., . 

·. · · · 

·• . ....... _ J  

.. 

:t, .. . , ... 

····_y ' , 

C) 
0 
C) 
0 
"'-J 
C) 
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£dinburih Tf'atn Project 
�TC 625 Se-ction SA MurnyflQ[d Corridor Ground Improvement t Chainaae 510594 to 511027 l 

Item 

! INfRAC::O· 

(luan,ity ! Uni1 Rita 

Description I UNIT _ I 0001 I IFC I •!· l source 

Estimate Summ,ry Pace 

Corsstiuction �orks Vatue 

Head Office Ovarheads �� ���ment:s of Actual Cost for Civil Enclneerlng Works 

Heacd Office Overheads aPd Pront on clements of Actual Cost for S)'$lems and Track Works Sc:h 4-Appendlx Gd l.;3 (b} 

Estimate Sub·total 

Consortium Prelimin•ries 

Other Preliminsry Elements l'Y,tinut_e o�V�ation 

Estimate Total 

801;)1 

10% 

1)% 

7.40% 

17.50% 

. · ,  .. 

· · '  
· :·:· . . ." 

. ..... .. 

Va�e 

IFC 

S6Z._0:58.S9, 

.... 

: · · - .. ,:,-

"""' 
· Allocation 

Comment 
•I· 

r. 

s_6z,osa,sg_" 

�!e4.to ftemt 1, i. 3, 4, 7 & 8 
.. 

· . · :· . 

610,756,46 
. 

41,591.34 , ... 
98,3&0.ZS 

: . ... . .... 

•," ' 

·.• . . 

' ._, , , ... . ····.: 

.. ,, i. 

.. J . 

. ...... ····· - . . · · . t  · · ······ · · ··.· ·· ·· r •· 

.· 

•·· . • ·cc . •m • 

, J  

�w 
Ltniw iiittd �U.:W .. �Y"c'.WUi1.on::;./ qu�lifiaitions f assumptions detailed wl!hln Graham Conwuctlo-h (Gt: \ TC�tf':"i7/i�O'.o,:�� ltdemitile:d ouoOtlon dated 14�12/10 ara not aDPlltable to this cs.timate and are deemed tobe cn:erad forwithln the: SSUK Rlsk·crovision. 
lh(ncot>M ui� �' c1�';h10�Jt� top,ovlde an accunilc estimate for consideration and d!scusslon . .-�'dini:1�e<-icon"/nn\1Jfta:Jon-Oter0\l.nd Improvement op(ion. the estimate is to be c:.onsidl!:ted PrOIJfslonal in ;all respects. 

· 
i 

u ,� c:tw'\firr.1e6-th.,;t Jt'Jr.aco h:ls 11',;::� all reasonable: endeavours to establish suitability of proposed dasitii'i'.oiu'tl� .. H�r- �'9t'O:nv reason whatsoever, during the evolution of the design up to and includint issu, of IFC dnwina.s or durfng the proeuns of ground improvemt-nt works� the Proposed 5olutlon chanJes or is 
rendered unsuitable. lnfr;,co reserves it right tt• withdt'iw or amend its eitimate. 

. .. 

btlma� retna-'A? oJHl:n·tcr_ �pt:mc:d until li ·!v#;,;wll 
lti, ��-s.u.medc-adt.ol.!�de<ludand�afll COtJit�..-..,bmviilfbsnmd�ko-ri_1n�vHlft�.shct.: t'o.th:". 
Ne, _i)(\l\.ition �ith'i" tho .iill111.:.,C fo, �i:\'\.i.with.contarhilu1t-dtJ;\)tM):tl..� i,·,.�stµr\«�.thi�SCpi,ri�-�llte_.�'Jl. l�.l�.fpbl

;e_ 
'b:a_ ��llwlth:und� !i�P�.1-�TC. 

E)f.im:J!-¢ 11.11d �6po�"S;)luUo-n 2""..Wmc_1 ��e_ by.S()S.�nd_-�ny
-
�. t�ivallt�rty-�_t_n.,·f·('(hnfc.).I Cort_l(�'il;i.t�:wi-���d /,0!:�ilrl��c.\'o'� hchv Soletanche or GeMcch propOSals. i 

It 1, usurnlH!�'\.)t:lhCTII:" wtn be f)O ntttrfC1io03, pl.t<cJ."ORtf:ld:�pi�
-tn�.°'.w�nt 6y-1!'l."1t>fttQl p:artf4.�-f�(ei;!m�kfhk�.{l� or 5:l{SJ,:fn·rii#t!"tt-Or-�etwo,-k Rail, our current opinion 11 that the ground Improvement work,, including temporary works, can be undutaken in a 'h1 il safe' manner, withoutnud fa< Po5:'seulon 

worLti& f N(htitl1e \'.'O!kl� c<i tti�_�sumcd·1hl"r-�:,y Ra� �,�on_RtJff �iH�torfn,rqi� ���,P.�f(l(!#�lit.Ur\d_er .1r�ltko, : ·.. . . ·.·.· . 
. 

.: . . . f 
Proposed uOUaj:I !tnpt�oi :tefullon h:u-�¥i d�CJ9C'';!-fr,o-rirSO_S ta"9(lt.t-t I� ro1m;.-whi(h 1ttth.1dc:S dta:win& a!:V(��WTW�:2-� �--��_daritv, w• confirm that ;, tr&Pchmlx I vtbro<olumn ,olutlon Is allowed tor within the aren denoted as 'Olg out.and replace' as it is considered th:.t this provld� it,e most: 
CC:'itett"�>w,;olUbon, i 

10 No prC\IHfon �lh;n U;� estimate: for dealinc. with u: ivices of any nature, Ulown or othe,wise. It IS auumed these wfll bo dealtwfth 't!p.113tel1 ut'!derother INTC'1. \ 
1 1  i i  i1 .x�ted�d t�rthere may b e  a teQuiremeot to adjust/ amend estim.:ites provided forotht:r INTCs, e.1. to take account of conflicts with grot1nd improvement commencement levels and e.irthworks detailed on structures drawinc�. 

0 
d 
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.Edinburgh.Tr.am.Project 

INTC 625 

Section SA - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 ) 
Drawings Used In the preparation of the Estimate 

., ... 
Item Drawing Number 

[: I · ULE90130-05-RTW-00992 Rev 2 

. . 

Status 

IEA 

. ... .. 

... 

'"I -· · - -

.. . 

Appendix A 

Comments 

. 

CEC02084556_0080 
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----· ·· Edinburgh.Tram Project . _ _ . _ 
INTC 625 

Section SA · Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027. ) 

Programme Information 

It is likely that the additional scope of works will have an impact on programme, .. 
Programme impact is excluded from this estimate. 

''!. 
&, -�-

Appendix B 

r'" -·· 
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Edinburgh Tram Project 
INTC 625 

Appendix C: 

Section SA - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 ) 
Derived Rates 
. ..... .... ... lt'e'm 

1 

' 

3 

7 

' ' 

' 

,

, ,

,

,,  } " 

. . ... . , ·. · · " ''' 

Trenchmix Solution 

a 

I ' 
I • : 

c 

' refer Graham Construction letter 11: 
.December 2010, incorporating Bachy · 
Soletanche quotation dated 23/11/2010 

Graham Construction O&P 

BBUK Risk ( to lump sum ) 

1 

12.5% 

10% 
: ' 

;· 

1 · 

Divide by volume associated with 
footprint between chainage 510594 to: 
510876 

;Rate per m3 

Grahams Construction attendances for Bachy 
:Satetanchel refer GC letter 17 /12/10. 

a Piling platform 

b Drainage I Pumping I Ground water 
control, allow £5k set-up/demob £1.Sk 
oer wk running costs. sav 

c 

d 

Water supply , incl deliver etc 

Machine in attendance 

Graham Construction O&P 

BBUK Risk ( to lump sum ) 

Divide by volume associated with 
footprint between chainage 510594 to 
510876 

Rate per m3 
• :  � 

Temporary Wor� design ( sheet piling ), refer 
Graham Construf.ion letter 17 /12/10 . 

a Tony Gee costs 

b Graham Construction O&P 

' 

.· 

1 

1 
' 

1 

1 

12.5% 

10% 

1 

12.5% 

. .. ,., ,,, ,,, 
Rate Total 

Sum £248,855.00 £248,855.00 

£31,106.88 

£27,996.19 

£307,958.06 · 

m3 8388 . 

' _: : : 
£36.71 

Sum £13,069.80 £13,069.80 

Sum £10,000.00 £10,000.00 

Sum £20,860.00. £20,860.00 

Sum £1,644.50 £i.644.50 

£5,696.79 

£5,127.11 

£56,398.20 

m3 8388 

£6.72 

Sum £17,914.88 £17,914.88 

£2,239.36 

£20 154.24 
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0000 7 5  
: Edinburgh Tram Project 
: INTC 625 

Section SA - Murrayfield Corridor Ground Improvement { ct:1alnage 510594 to 511027 ) 
· Derived Rates 

. · ....•. ···-�'.�: . . , .. . , ., 

Item J)��i::tioil41'1 .... · ..... ·:':·····�- .... . . .  ····-·, ,····•-"'"; ···•· Quaritltv .UNIT " :Rl1it�k 
· -· . 

.... ... � .. · . ·. r . ....... , ,  
-.� ··" . . ....... ,, .. .. 

j 
2 Vibro-colurnn Solution I ' 

a refer Expanded Ltd email 14/12/10 I' 
incorporating Ge Mech quotation dated I •  
1 0  December 2010 1 · r  Sum · , £40,305.00 

b Expanded O&P 8.0% t: 

:c BBUK Risk ( to lump sum ) 10% 
1: , : • 

: · 

,: 

Divide by volume associated with ·' 
footprint between chainage 5 10876 to ' 

' 

511027 m3 

Rate per m3 

4 EL attendances for GeMech 

a Working platform 150m x lOm x 0.5 wide: . 750 m3 :; £24.66 

b Drainage I Pumping I Ground water 
control, allow £Sk set-up/demob £1.Sk 
per wk runnin_g costs. sav 1 Sum £10,000.00 

I 

c Water supply , incl deliver etc 1 Sum 

d Machine in attendance 1 Sum £5,260.75 

:Expanded Ltd O&P 8.0% 

BBUK Risk ( to lump sum ) 10%. 

Divide by volume associated with 
footprint between chainage 510876 to 
511027 m3 

Rate per m3 

Appendix C 

t1>f.lL 
.. -····· 

,, 

: 

£40,305.00 

£3,224.40 

£4,352.94 

£47,882.34 

2964 

£16.15. ; 

£18,495.00 

£10,000.00 

£5,260.75 

£2,700.46 

£3,645.62 

£40,101.83 

2964 

£13.53 
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·o:o<o·.· •.o·· . :114, . · · .. · - . .  :�/· .U. 

Edinburgh Tram Project 
INTC 625' 

Se�.lon SA · Mtiri'ayflei'd Corridor Ground improvement ( Chainage 510594.to 511027) 
Derived Rates 

7 

.... .. .. . .. � . . ' • · . ........ : . . · · .. ······ ... ··· · · 

B'esQ'toite1t11 . . .. . .. .. .. ..... .. ..... . . . .. . 
. .. . .. ... . . . ·.; .. ,.,-- ·········,-,.,: ·, , . 

a 

b 

c 

Pre-treatment survey works, ref 
Expanded ltd email 07 /12/10 

:Dynamic Probing ( Raeburn ) 

shell: & Auger f Raebtirn,. £500 
m9:b,/cl�ro9h,i:�iom}m.lei;-l@c£2'6;trit , •. 

l , Suri:\ 

1 sum 

r-�-· 

\_,_ .. ) 
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Edinburgh Tram Project 
INTC 62.5 

Section SA - Murrayfield Corridor Ground Improvement { Chalnage 510594. to .511027 ) 

Other Supporting Information 

1 Graham Construction letter of 17 December 2010 ref BN/Site/S21B/CE { refer Appendix D to Option A )  
2 SOS response to TQ 1809 ( refer Appendix D to Option A ) 
3 Expanded email 14/12/10, Including GeMech estimate of 10 December 2010 
4 Expanded email 07 /01/10, including breakdown of Expanded Ltd quote. 
5 fxpanded email 07 /01/10, lncludlng Expanded Ltd Pretreatment Survey wor.ks quote. 
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S21 B, S21 C & S21 D  Ground Improvement Proposal 
Crozier, Allan to: Brian.Walker 14/12/2010  16:23 
Cc: Duncan.Lambert, Graeme.Angus, "Grant, Chris", Jim.Donaldson 

·---...... .,,.. :-,,.,.,. .•• ,,. ..... ..... ..... _ '  ,;;.·i .. . .  t . � .,. ��� .. �-�·,··--���·-, _______ ... , ... ______ __ -�.. ___ ,.. _, .. ,. ..... _. __ ... , 
History: This message has been rephed lo. 

Brian, 

, .  ' . . .. ,. #."<>f···•"'""�
·""'t-:.,,..-. �,-... �---·--... .,,,..-. , . .  -.. ""''.""v.<-. v..._,..,..,_., 

Please find attached for your review initial proposal and quotation for vibro stone columns ground improvement 
treatment to S21B, S21C and S2 1D as received from specialist contractor GeMech. 

Regards, 

Allan Crozier 

Project Manager 
Expanded Limited 
Edinburgh Tram Network Site Office (clo Barr Ltd) I Off Gogar Roundabout I Glasgow Road I Edinburgh EH12 BLU 
Mob:···· 

This message (and any associa ted files ) is  intended only for the 
use of the i ndividual or entity to which it is addressed and may 
contain information t hat is  confidential , subj ect to copyright or 
consti tutes a t rade s ecret . If you a re not the intended recipient 
you are hereby notified that any dissemination, copying or 
distribution of this message, or files associated with this message,  
is  s t rictly prohibited.  If  you have received this message i n  error , 
please noti fy us immediately by replyi ng to  the message and del eting 
it  from your computer .  Messages sent to and from us may be monitored . 

Internet communications cannot be guaranteed to be secure or error-free 
as  information could be intercepted, corrupted, lost , destroyed , arrive 
late or incomplete ,  or contain viruses . Therefore , we do not accept 
responsibi l i t y  for any errors or omiss ions that are present in this 
message , or any attachment ,  that have arisen as  a result of e-mail  
t ransmission . If  verification is required, pleas e  request a hard-copy 
version . Any views or opinions presented are  solely those of the author 

,:t: 1..m, 
and do not necessarily  represent those of the company .. GE763 additional offer 1 0. 12.1 0.pdf 
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Our Ref: DW/AMX/AJT/GE763 

Expanded Limited, 
Edinburgh Tram Network Site Office, 
Off Lockslde Crescent, 
Edinburgh ParkStatlon (North), 
Edinburgh Park 
EH12 9DT 

fQr'ta'.€l fitl:Mtlo:n gf Mr, All@tJ\¢rozter -.:project '®�o�Qet 

Dear Mr. Crozier, 

10th December 2010 

Re:,· .. ·PJ:OPPted Edinburyh :t1;arn, �etworf(,Gtound lmpruftment Wor,ks 

Further to our detailed estimate dated 7th December 2010 for the design, installation and testing 
of vlbro stone columns on the above site, we understand that you wish to supply your client with 
a rate for continuing the ground treatment beyond the chainages 510877 - 511027 should they 
determine that this method of improvement will provide a suitable means of support for 
embankment construction . 

We have had difficulty in apportioning the available soils investigation Information in relation to 
more remote chalnages but, In general, agree that the perceived criteria for the stone columns Is 
to control settlements produced by the embankment surcharge which would remain the same. 

Perhaps the easiest and most appropriate solution would be to introduce a new- Item to our 
existing Biii of Quantities to cover extensions to the treatment requirements measured In a rate 
based on the future footprint area of the proposed embankment. 

This item (No. 7) assumes the continuation of stone column construction during the 
establishment period of the vlbro rig. Should this not be the case, then an additional re
establishment charge of £4,350.00 would be levied on a minimum size of treatment area of 
400m2

• 

With regard to the technical point raised by the Design Manager, Chris Reid, and concerning 
minimum levels of shear strength in cohesive soils, we appreciate that cohesive values below 
30kN/m2 area unlikely to be positively Influenced by the stimulus of vibration or the compression 
effect introduced by a stone column. However, for groups of closely spaced stone columns, and 
in a layered solls profile where more responsive material Is above and/or below the soft clay now 
In question, it is necessary to assess actual loadings likely to be Imposed. This analysis will be 
highlighted in detail in our forthcoming design calculations. 

/ 
'L 

.;\(.,. 
3!i· 

/Cont'd . . . . .  

GeMech Limited 
Unit 12, Kenn Court, South Bristol Business Park 

Roman Farm Road, Brlstol BS4 1UL 
Tel: ••••I Fax: 01 179 784523 E-mail: lnfo@gemechltd.co.uk 

Registered In England No. 6872676 

Reglstorod OIOM: 2, Talbot Road, Rlckmanaworth, Hortfordehlro WD3 1HE. Rogletored In England No. 88726711 
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10th December 2010 

We. hope these explanations wlll be acceptable and look forward to hearing from you again 
shortly, 

David Walker MEng (Clvll Engineering) 
senior contracts Engineer 

�J 
-�. , /  
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10th December 2010 

!,btr. erm,,,1�JmJ1fDJ(aetn�ot Wtrtss ... p�p,q�,�:-ldiilbumb �m·l�i�Qd< 

Gt;ZG:S -� -�1��:�fJi!UMJ:tttl,tm 
·fi:dlllbUOOb ban1·N1tw:otJ1,..;,.Grgyn(!'iUlm'-i!imi,:i.t;��en �bal11a,es;510&7'1 .. 5;t�· 

To mobfllse to site all labour, plant and 1 · 
matedats. . 1 .. 

.. 

4 

5 

6 

7 

· .... . ... , ., ... :., . ... 

· · . · .. .  

Construct dense stone columns beneath 
Embankment footprint area up to 160kN/m2 

'bearlna tariadW, .Passes .1 & 2 <see J�ttet); 

Additional stone columns if required. 

. Credit fur omitted stMe columns lanv. . location).; 

Extend vibro treatment beyond above chalnages 
if requested, Including pre-boring {testing 
measurec1·,e1sewhen�-) 

8 Stanqlll�/�bstru�tlQn time for piling rig, 
a�®lated pfc!nt -and labour whilst overcoming 
o�structtons either man-made or natural or due 

.Jo cttcumstances bevond our control. 

9 · Carrv o.ut sl1QrtdUration nlate load tests. 
10 Additional olate load tests lf renuested. 

1 1  Mobilisation for cre�borina (if reoulredl. 

12 carry out pre-boring up to 2m depth to 2nd 
oa:5s of stone coltimn construction (see letter). 

13 Carry out full-scale zorre loading testo11wqrklng 
. stone columns using 2m x 2rn steel plate loaded 
· to 2.5 times W.L. and complete return visit of 

244 No 

per col. 
1 plus set 

UD 

1 oer col. 

I ffi2 

1 Hour 

4 No 

1 No 

1 Item 

81 No 

£4·350iOo · :· 

·. · 

. . £64.63 . . . £1-5,;77-0�00 

£64.63 Rate Only• 

£19.50 · .Rate Ontv. 

£22.54 . Rate Onlv 

£275.00 . Rate Onlv 

£200.00 £800.00 
£225.00 Rate ontv 

£1.750.00 £1,-7,50.00 

Item £2 430.00· 

csw t.estlni:i. -�----1---'1;.___-i--'I;.:.;te:.;cm:.;,._-1--.:.;;£;;.:;1J.100.oo £11 400.00 

14 Issue of revised drawing due to client/engineers 
chances. 

14 

1 

1 

No £175.00 Rate Only 

Item £1,975.00 £1.975.00 

TOT:L ---- . _____ J "44-,1!;:;;J. 
'-ta1 1 -::,S 

Subject to re-measurement upon completion of our works in accordance with the above Items and rates ·= , 
Payment terms strictly 14 days from date of appllcatlon/lnvoice 

CEC02084556_0089 



RE: $2.1 D Murrayfield Training Pitches 
Grant, Chris to: Graeme.Angu$ 
Cc: "Crozier, Allan"; Brian.Walker 

P,1�.§.s;g t:t:ntf cilt'�c:1.ch�q b.reakdown as pe)t f(;i.!4f 1,(<=i..qµ:est,. 

'1>.·H';an ·w.iliL $Oliw�:,rc:;l <:Jx.aw:tngs J;J;I: tjU,f? <,,o�$�.' 

j�:g:Mg;� 

:t;iditi:f!!?��r 

07,/0tl20.1t 1'3:49 . '.-. · . . :,,." ,' ,,. · . · . : ·  

Sq.tl'l'bu�gh. : Ne·twO'rk site Office l b'/ o. :sart Qo.nst'-(.1,tc:tion r M :c,;�g?r 
·#.�q.e-�s .· , ·  / .. · e;.s9ioJ 'R�ad' . 1 . :Ediri.btitg:lii I wnlt $1'..,JJ. 

·!fc�l 

www, e:�a:i:ltleda:-:t'c1 . cofu 

j��it���ffi�fr.:�����I 
To � G:ti:ltlt, mtr±-s 
<;�: Ct.oz:i,.er ,. Allan; . ,1:lrian . Wal ker@·civH . bil:J.ing�r , cp . -ul< 
Subuec:t .: R� : S21D Mufr,ayfield· Tra..t.!i:ing. l?ii:¢t¥�$ 

Chitis ,. 

A furth1a:r query, y.hu:r. ,Bcig s tat/�s ' G:rou:nd lmorbvement wo.izks as ;per GeMech 
quot'ation dat.eid 07/1 2:/10 '  WJ,th <I r;,;1,te I s4m'°' oi' £:Si>4 3 4· .3!

f
� 

. 
· .

. 

G.�e.ch quotatj,on dated 10/1 2/ 10 ,  as prov.ided by Allan.,. is fp.r. -� 44r 25$ . 00 .  

l?leas,e help clear up this co.11fusion .;1nd expiain I substanthit'e di ff:eren t 
figu):·es 

Any j oy with dra.winqs yet ? 

Regards , 

Graeme Angu.s 
Section Quantit y surveyor 

Bil finger B¢rgoe1:" Civil UK Limited 
9 Lochsiae .Avi§n\if:! 
Edinbur(Jh 
EH12 9 DJ 
United Kingdom 

Tel : 

Fax :  
Mob : 

··
+
·4·4

··
) 

1111

1
'.3

1111

1 4 5 2 2 9 9 0 

Emai l : Graem : Angus@ci v i  l .  biH'in9e t . co . u x  
Web : www .• civLL bil f:i nger . co . u k  

---------

CEC02084556 _ 0090 
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Bilfinger Berger Civil OK Limited 

Registered Office : 7 4 00 Daresbury Park, Warrington , Cheshire , WA4 4BS 
Registered in Engl�nd and Wales 
Company No : 2 4 1 808 6 

A Company of  Bilfinger Berger Ingenieurbau GmbH . 

The information contained in this message is  confidential  or protected by 
law . I f  you are not the intended recipient , please contact t he sender and 
delete t his  mes sage . Any unauthorised copying of  this message or 
unauthorised distribution of the information contained herein is 

prohibi t ed . 

, ------------> 

I From : I 
, ------------> 

::�· ""--·--·····" �.·-:+...->> · ·- . �-. .. , . " . . . .. . . .  ·- . ·· .---- . 
-· . . · _. .. _ _ ."""....,.,,._� . . · .- .:·;�:i;»··--..---· · .. · ,, :::· ·.· - · - .. . . . .. .. - -0- : . .. .  : · 

.-· . - · .n .. . . . , .. .. .¢.<]. ., . . . -�· . ;.., .. ·: . ...:·":;.,.- o.·· · · ··- . ·0e · .,.·2• 0-�Y · . .  , . .  ¥.- . . . --70 { 
l "Grant , Chris " <cgrant@expandedltd . com> 

d .  · . . / . .'' + ·- 0- ·-- rib �· · -·--· · ·- -- . - - - - - .. .  -. . «<-- . . .. .  ,,..,,; . ,'·•·. ·  ' .. . "· >'. · . .:-:·:·: . . . 1 

, .. . . , ""'* ·-..... · ·.+. · .. > 
I To : I t . . .. . . . ·.· ··. ·,··· · · · · > 

> - - ------ -----------------------------------------------------------------
••· . .. v . . -.------ - - . .  . , ,•,-7-- -·-.� - -· . ------- . . · ;c > < ·· >A .. . , -< -- 1 

l <Graeme . Angus@civil . bi lfinger . co . uk> 

>--· -�-· - .. --. '. -0 . -
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! - -----------> 
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-

· -
--·- ·-·
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-� 
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. 

- J 

! "Crozier, Allan" <acrozier@expandedltd . com> 

.>- c . . >----·- . ·-· . : . - . . . .· ---- .. - -- . - <  -. 
. 

.,,_,..._____ - - - ·- -- - - -- . - - - - - - - - -
·-- . - - . ,--:-� . . ... ,s.- -.- · -�-.. . · . . . --.-·- · · . · · ·--- · · - · · -. · ·- · · .' . . G· ··.-·.- -· ·· .-· '"'°!·.-, .:· . __ .. __ ._ ·«·- --.. ---:: I 
, ------ ------>  
I Date : I 
! ------------> 

>- ----- ---------------------- - - - - - - ------------------- -------- -- ------- ----
... ------ ·---·-------· . - -·------- . - ---·- ------ ---------------- -------- 1 

1 1 6 / 12 /2 0 1 0  1 6 : 2 0  

,,.. 

>===== ==== -=i. =-= === =======-===- ===-=====-=============-== ! _________ _ 
1 ------ --·--.-.> 
I Subj ect : I 
! ------------> 
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>--------- .. ·, ·-�� . .... :.,,,, . . ... .. .  �+:,(:�{. :;.> . · - · -, .. , · · --··w· ·: · ·  <'+:::;--·ss·:;"0. _. . .,....,<" .:: .-. .  · •+0. _ _ ,,.,. _ __ �· . .. ···-·'�.'.:.'.!!:-- . .'�,::;:. __ _  +�:� ·· _.·:·�;.· _· ·.:
:�---.,;.;.:.z 

"":"!'�:-.0:-.e:�:-�+:.::.;:·.:. ·.:.":.,.��-��:.;;.:_, .• ,-:..i:;.;;..'�:-._,��--���---·..:.-�.•·::.....-_:_-.·--�,->--.. �."!!;".-.:,�.���-�-.�.-� .. :,!;�:"':-�i+.·_� :�.7.f:��--�·;;;. ._li 
I S 21D  Murrayfield Training Pit ches  

>.�::�-,��-�-���-.. "f:i��f�:�.-.--••....;.·� .. :.;.;;,;....,.;·�...:...:.:.:....;..;.;;...·�---�-·-. ._-__ __,, .... :.-:,--�-,�,-.'!"-".�, .�:.� .. ��-���T:'"'"':'·--=-'�:�::+.f-:'·��>·�·i·::f.·��·.;;;.....;,�·-·-·...:..;.;:;;..;_i;,,;�· 
0/.:.·':j>+_G ···· ·:.·d,;:,;.·.;;..,;;,;:;;p·· · ··: ·· _·. ··v-· .· - � ···· ·:· Y• · .. _--- . - .0-· -�.- , . .... :. ._ ... , ..... _ ... _ _ 

.
_ 
..

. . . : , . · ·_·::;'.��<- .. , ., <t"· . _: . , .· ··� · - · ·<.j: 

Graeme , 

Please find attached our revised price for S21D  incorporating the ground 
improvement works . 

We look forward t o  your further instruction . 

Regards 

Chris Grant 
Commercial Manager 
Expanded Limited 

Edinburgh Tram Network Site Office l c/ o Barr Construction I AS Gogar Acces s 
l Glasgow Road l Edinburgh I EH12  8LU 

'l'el 

www . expandedltd . com 

This message ( and any associated files ) is intended only for the 
use of the individual or entity  to whi ch it is addressed and may 
contain information t hat is confidentia l ,  subj ect to copyri ght or 
const itutes a trade s ecret . I f  you are not the intended recipient 
you are hereby noti f i ed that any disseminat ion, copying or 
distribution of this  message ,  or f iles a s sociated with this message,  
i s  s t rictly prohibited .  If  you have received this message in error ,  
please noti f y  us  immediately by replying to the  message and deleting 
it from your computer . Messages s ent to and from us may be monitored . 

Internet communications cannot be gua ranteed to  be secure or error- free 
as  in.formation could be intercepted,  corrupted, lost , destroyed, arrive 
late or incomplete ,  or contain viruses . Therefore , we do not accept 
responsibility for any errors or · omi s s ions that are present in this 
message , or any attachment , that have arisen as a result of e-mail 
transmission . If verification is required,  please request a hard-copy 
version . Any views or opinions presented are solely those of the author 
and do not necessari l y  represent those of the company . [ a ttachment " S2 1 D  
Revised Price . pd f "  deleted b y  Graeme Angus/Quantity 
Surveying/Civi l / Bberger ] 

* * * * * * * * * * ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
This email and any f i l es transmit t ed with i t  are confidential and 
intended solely for the use of the individual  or ent ity  to whom they 

!, ., 
't� .4 

CEC02084556_0092 
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are addressed . If you have received this  emai l  in error please _notify 
the s ystem manager . 

Bilfinger Berger ( provided by Bilfinger Berger Civil UK Limited Business 
Systems ) confirms that this emai l message has been swep t by 
MIMEsweeper for SMTP for the presence of  computer viruses . 

www . bilfinger . co . uk 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � * * * ** * * * * ** * * * * ***** * * * ** * * * * * *  
This message ( and any a s sociated files ) i s  intended only for the 
use of the individual or enti ty to which it is addressed and may 
contain informat{6n that is confidential , subj ect to copyright or 
constitutes  a trade secret . I f  you are not the intended recipient 
you are hereby not i fied that any dissemination, copying or 
dis tribution of this  mes sage , or files  associated with this mes sage , 
i s  strictly prohibited . I f  you have received this message in  error, 
please not i fy us irnznediately by rep.l ying to  the message and deleting 
i. t from your computer . Messages sent to and from us may be monitored . 

Internet communications cannot be guar anteed to be secure or  error- free 
as information could be intercepted, corrupted, lost , destroyed, arrive 
late or incomp.lete ,  or contain viruses . Therefore , we do not accept 
responsibi l ity for any errors or omission s  that are present in thi. s 
message,  or any attachment , that have ari sen as a result of  e-mail 
transmission . If verificat ion is  required , please request a hard-copy 
version . Any views or opinions presented are solely those of the author 
and do not neces sarily represent those of the company . 

x 

Ground Improvement Breakdown.�ls 

CEC02084556_0093 
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Grant, Chri$ to: · Graeme.Angus, Brian.Walker 
Cc: "Crozier, Allan• 

07/12/2010 16: 12 

-----........__---�-· t"'�·------
Hisbry: This message has been replied to and forwarded. 

Gents, 

Please find attached our estimate for the survey works as has been requested. 

We look forward to your instruction. 

Regards 

Chris Grant 
Commercial Manager 
Expanded Limited 

Edinburgh Tram Network Site Office! c/o Barr Construction I A8 Gogar Access I Glasgow Road I Edinburgh I 
EH12 8LU 

Tel ···· 

www.expandedltd.com 

This message ( and any associated files )  is intended only for the 
use of the individual or enti t y  to which it i s  addressed and may 
contain information that is confidenti a l ,  subj ect to copyright or 
consti tutes a t rade secret . I f  you are not the intended recipient 
you are hereby notified that any disseminat ion, copying or 
distribution of this message , or  files  associated with this message, 
is strictly prohibi ted . If you have received this message in error, 
please notify us immediately by replying to the message and deleting 
it f rom your computer . Messages sent to and from us may be monitored .  

Internet communications cannot b e  gua ranteed to b e  secure or  error-free 
as information could be intercepted , corrupted, lost ,  destroyed, arrive 
late or incomplete,  or contain vi ruses . Therefore,  we do not accept 
responsibi l i ty for any errors or omissions that are present in this 
message,  or any a t t achment ,  that have ·arisen as a resul t of e-mai l  
t ransmission . I f  verificat ion is  required, p lease request a hard-copy 
vers ion . Any views or opinions presented are solely  those of the author 
and do not necessarily represent those o f  the company . 

� 
521 8  S21 C 5210 Pre-Treatment Survey Estimate.xis 

CEC02084556_0095 
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TENDER MAKE .UP SHEET 

PROJECT: A2581 Edinburgh Trams 

, · ;§�1f;l:. $?lC�s2rnMur,(axfJeld Rtw·s 
• · ' · ·  

i 
[et�t1re9tffieQt §Urvey e§_ti(T)9te j 

1 i GeMech Quot�tion (3 day duration) 

2 (Additional day_ contingency 

:Attendances: 

3 '.(JCB3CX + hammer) x 4 days @ £260/day 
, Fuel 
' 

4 · Labol:lrer x. 4 days @ £1 50/day 

5 '.Transport crowd barriers on/off allowance 

6 :Welfare unit 
i (i) Transport on/off 
·(ii) Weekly Hire 
;(iii) Effluent tank empty 
1 (iv) Fuel 

. £600 

1£1 ,040 

1£500 

;£1 ,226 
!£329 
:£1 50 

1£1 00 

;£100 
! 

.• .  
.Add 8% OH&P 

l 
'TOTAL \ 

expanded 

I SIC 

! 
i 

TOTAL ., 

Jta. 1 ao jts.1so 
! 
!ii 1 1 s  lt2, 1 15 
1 . . l .. · · . 

t 
1£1 ,040 
£100 

]£600 

)£500 

[ , £1.226 
i£329 
;£1 50 
:£1 00 
;' i. 
f . 1 

\£:1;4�6" i t� .  1\� ·r·' · · · · : ' 

i£j ,,1 4
7 

. .  1 

;f1'5:'4'8t' 
. . . 1 ·  . . .  ·, l .�l l (') \ <.>j·· 

·--
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Our Ref: DW/AMX/AJT/GE763 

Expanded Limited, 
Edinburgh Tr:am Network Site Office, 
Off Lockside Crescent, 
Edinburgh Park Station (North), 
Edinburgh Park 
EH12 9DT 

For the attention of Mr. Allan Crozier - Project Manager 

Dear Mr. Crozier, 

Re: Proposed Edinburgh Tram Network - Ground Improvement 

2nd December 2010 

Further to our letter of the 25th November 2010 and meeting with our Consultant on the same 
day, we now write to confirm our proposals for pre-treatment ground testing as requested. 

In order for us to excavate trial pits and carry out a sufficient number of CSW tests, we would 
need to spend a day on site. Currently the availability of the CSW testing specialists means that 
this could be arranged for week commencing the 20th December 2010. The total cost of the 
Engineer to record trial pits, and supervise the CSW testing, as well as the seismic tests 
themselves, would be £3,950.00 plus VAT. 

We believe you may require to carry out further CSW tests on adjacent areas of future 
embankment construction outside the immediate concept of ground improvement. We should 
advise you that the cost of additional time on site for the CSW technicians and testing equipment 
is charged at £2,115.00 plus VAT per day. This figure also includes for overnight 
accommodation. Obviously travelling costs will have already been accommodated within the 
previously quoted rate. 

As a general indication, we would estimate that SWS ltd should be able to carry out around 6 
No. profiles per day, depending upon ground preparation. In the context of a proposed 
embankment this represents a total meterage of around 120-140 lin. m per day. 

'I' 
'l 
N· 
�· 

/Cont'd . . . .  

GeMech Limited 
Unit 12, Kenn Court, South Bristol Business Park 

Roman Farm Road, Bristol BS4 1 UL 
Tel : ····· Fax: 01 179 784523 E-mail: info@gemechltd.co.uk 

Registered in England No. 6872675 

Registered Office: 2, Talbot Road, Rlckmansworth, Hertfordshire WD3 1HE. Registered in England No. 6872675 

CEC02084556_0097 



We hope this information is of interest and that we may look· forward to hearing from you again 
shortly. Please note that with regard to trial pits and CSW testing, we have made no a llowance 
within any of our rates for the provision of an excavator and breaker (for areas of existing 
tarmac roadway). For CSW testing a narrow surface strip of around 6m long nee<;is to be broken 
out for each profile trace, and for trial pits an area of around 1.Sm x 4m for each pit would be 
Ideal . In the grassed areas no preparation, other than service tracing, would be required. 

Yours sincerely, 

David Walker MEng (CiVil Engineering) 
Senior Contracts Engineer 

cc: 
Surface Wave Surveys, 
FAQ Richard Tinsley 

\:_.�.-) 
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Edinburgh Tram Project 
INTC 625 Section SA - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 ) 

Summary of Changes Identified 

?tem J er?ef De�crlption 

Treochmix walls s.olution 

Vibro Columns solution ( Chainage 510594 to 511027 ) 

�,.;,; . Attendances ···., · "'{: 

4 505 Design Costs 

6 

Sheet Piling 

Temporary Works design ( sheet piling ) 

Pre-treatment survey works and testing 

Construction Works Value 

Head Office Overheads and Profit on elements of Actual Cost for Ovll.Engineering 
Works 

Consortium Prelimlnarles 

Other Preliminary Elements 

Estimate Total 

. .. 

· ·re 
£ 

E 

E 

E 

£ 

. £ 

£ 

10% 

f 

.• 

7.40% £ 

17.50% 
. .  

Ainoun.ts 

' 

169,715,.49 .. 

153,588.39 .. 

50,000.00 

45,079.92 

20,154.24. 

'T· 
14,484,.00 !• 

453,022.04 

488,816.25, 

33,523.63·. 

79,278'86 : 

601,618.74 

. . .. . . .  , . ... ,· 

. . 

.. . .. 

.. - .... 
. . ..  

. .. . . 

. . 

Further Comment 

. . .. . .. 

.. 

. · ··· 

. , .. , . 

....... .. · -

,, .· . .. , .. .... 

··: . · ··· .. ,: .. .. .... 

· . ....... _·- .... :,·-� .·-···· 

' 

0 
C) 
0 
0 
\Q 
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Edinburgh Tnm Project 
INTC 625 Section SA · Murrayfi�td Corridor Ground Improvement ( O,ainige 510594 to SUOZ7 } 

Estimate 

Item Description 

Trcnchmiic Solution ( me,1,;ureU by volurrie of 
oi-...:.i , · n-T<�. -,.,,,:-,,.rt.'i.'" 

Vibro-cofumn .Soluti4n ( mcasuri?d by \IOlumc of 
ground to be imt,roved ref drg RTW·992 rev 2 )  

GC
.
attend.,nces for 8achv So/etanclic{ measured by 

UNIT 

m3 

m3 

volume cf eround to be Improved. tl!f drg ATW-992 mJ 
rev 2 J  

fl �t!cnda�ces fotGeM�ch l me.isured b'{volum"e 
of ttCu1'0 to be:�1;1-pco,.1ed .. rotf �t RTW-992 rev 2 J 

SOS Design Costs 

Sh.?et ?Bing 

Temporary Works design ( Vlee\ piling I 

Prc·trtatrn.?nt sorvey works and testing 

Tot1J to Summary Pago 

m3 

m2 

Sum 

BODI 

Quatlti� 

IFC +:I
-

ll,352.1)0 11,352,00 

11,352,00 ll,352,00 

Lo,j 1,_00 

69&.00 696,00 

LOO 1 00  

UlO 1.00 

Rate 

Un1t R.ttG 

Source 

14 95
: Oerived from.fo,:ec:ist Actuaf 

· Co,;t, sre APDendix C 

6,72 ¥-��·ti� forecast Actu� 
(-o,H, see Appendix C 

Oerivl!'d from foreCitit Actual 
13'

53 ·Cost,, _see Appendix C 

50,000..00- Indicative, r�l A Do!_an 

64.17 Sch 4 P�Je 206 Item S� 

2 54 .2 
Oerived from torecut Actual 

O,l 
· 

4
. Cost, seer Appendfx C 

. . . . v1111.� 

_8001 

169,715.49: 

·, 

,. 

)4,434,00 

4S3,0.?2,G4f 

•I· 
Item 

Allocation · 

, , .. . .  

Comment 

. 

.· 

L ; I GC) GA ham Co.nitruction 

. . . 

.... ' 

... · ··· '  , ··, . . .. , , 

I EL) E.<pao<le<l ltd 
. 

· . . 
so.000..00 ·, . 

·. , 
. 

Provl�r_on.il · allow .as for tre:nchm1x option meantime 

ProvlUonal • ail ow u for trenchmix option meintfme 

14,484.00 

453,022."04 

l 
····i .. 

. .  '· 

, . .. . 

., . ,  . . , . . 

( 
; .  

.. .  
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Edlnbu'ih Tram Project 
INTC &2S Section SA ·  Murrayfield Conidor Ground hnpro1i1eme11t ( Chainaie �10594 to 5110!7) 

En:im,1:e ! . 111AA,\CO: . 

Quantity I u'nit Rate 

Item Description I UNIT I BOO! I IFC I +/· I Rate S_ollrce 

Estimate Summary Page 

Consttua:ion Works Value 

Head office Overheads a�ofion�ments of Actual Cost for Civil Eniineerlng Works Sch 4 App�dix G C1 1.3 (a) 

Head Office Overheads and Profit on elements of Actual Cost for Systemi and Tratk Works Sch 4 Ap�_endfx_ G Cl l.�J�l 

Estim1te Su1>-1onl 

consortium Preliminaries 

Other Prellrn!nary Elemerits Minute of Variation 

Estima1eTotill 

Value 

8001 '" 

4S3,02J..04: 

10% . ' · ·· - - -

''" 

.•. . . . . .  

· ··- - · 
7.40% 

17.50% . . 

+/· 

"""' 
'AllGCatlon: 

·. I . i . 

I• 
453,022.04' 1•

• • . · 

Commertt 

·---

35,794,21 �til lt«ns l, 2, 3. (, 7 &. 8  

488,816'25' 

,.,m.iiti' 

601,618.7( 

- -- ----- . . · 

Ql!!Jlal&!U.� _ _ _ . _ _ . • . _ . _ . 
U�leu Jhtl:d 'bdOW _M'/ C"du1t0n� / qu-,1i!i<i:tt'>Or'_'•);auumptt0Af��ihl:dwithin Exp;mded ltd emailed quotati¢('!·_�t� ,tiJ/).2/.10 ��t._.;:�����.t��,¢s-"��fand¥:�-'d9emed to be catered for within the 96UK Risk provision. 

... f 

- -. .... .. i ... 

r ·  

· i--. . . , ..... ,, . .. · . . · .. ".. I 

. 

. ·· :. 

tr.ft-1,;o h:n: us� �t �ddvoors ro·pro,,de ;m �(OJl�te ����"trt k,r �itnirion ind disc�mlon. Pttndlng sere,c;llo.tt/ '1a:l#f:iit??.P;.if:� -�pr�\'Ut��loi,it:oi,;_\h� .. �*ate is to be considered Provision�! in all respects. � 
It ;5 cot11i?1f':e0 th�t rntr�co h:.i Uiitd Q1t tt�n1btt tl\ik�vtiUl.i."to_#Sf�bl�h:suit-bilitv of proposed design solut�. HOW�.Yt{itiqul1UOf' a,ii�ii:cn-W.h�U�; chj·,fns. thl evofution of the dcsisn up to :.nd including rssue of If� dn,Wings or during the proi:ress of ground lmp,ov�nt works, tne proposed solution chan&es or Is 
rcnd,,.ed unsultablt!, Infra co ,curves it right to ..;,ithJr:,w �, a�e-nd its. cstifriate, 

. . . . . . . . . . ' 

Estimate rem.iins open for .icceptance until 31 Mav 20ll. 
It h -1numtd WOfb will be underi;iJutn \n OC"lt' \is.it tD Sile; 
No p,o"i'iioo Withl.n the htfm·ue for de�ingv.ithconl!mi_�¢rn:l�l!·r»:I, Wb:tn�Cifl�. �,iiri��P. �(>wilt, if ,1pplfcable, be d.a.lt with under a sep�rate INTC. 
t�im:uc �4 ptoposcd �\ton _.nu.m� . .K«:9l�o« bySOS��_.·;i�.blbtr..,-..l��t·PJ.nvott�I J',oti�deratlons listed within and I or attributable to the G11Mech p<opo-sal 
h 1, .:i;i:wfM'd th:i.t thc:1e witf U 1to1Htt1at:m,:pl.K.td on U1t-cwOf)OJcci°(rl"o_tl:lp.1�,'WO(,�.nJ-bv odlltt�nal p;irUts, fe>< e:umple Networtc Rall or SAU. In respect of Network bi!, our current opinion is that the ground Improvement work$, including temporary worlu. an be undertaken In a 'fall safe' manner, without n·eed for Pos�euion 

::='!� i���;���'t �t't!11iril:��!t��,�1:t:,tos\1{�!:�i���1�.�:lit:i:,1:;;�� �:,u��{gci;';tf:.�TW-00992 Rev 2. For d�rity, we confirm that a Vibr<Kolurnn solution is aUowed for within the ateu denoted as 'Ofg out aT\d replace' as it is consloered that this provldes"the most cost e�ective 
solution. 

10 No provision ivithin the estimate for dealing with services of any natvre, known or otherwise. It Is assumed these will be dealt with separately under other INTC's. 
11 1: is. �dcnowrede:ed that ther€.' may bli!'" a reQuirement to adjust J aml!-l"ld estimales provided for other INTC!>, e.g. to tike account of conflicts with grou:nd improvemu1t tommencernent levels and earthworks detalled on structures dtawings�. 

• 

C:) 
C) 

0 
0 
\.Q 

0J 
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EdinburghJ):am Project ... 

INTC 625 
Section SA - Murrayfleld Corridor Ground Improvement ( Chainage 510594 to 511027 ) 

Drawings Used in the preparation of the Estimate 

' ' 

I 

I '  

···, .· .· · ·:,:,,.:;:.;: :: . .  ,-·•;;·: ·. · ·  
. ... ·. 

Item Drawing Number 

. . 

ULE90130-0S-RTW·00992 Rev 2 

'1: 
k, 
'4;;. 

. .  

Status I' 

,:, 

. . .. ; ·; · 

i 
IEA 

i 

.. . 
· ··-· · - . .  

' 

' 

I '  

' 
.. . · . . . ... , . 

Comments 

. .... ·· ·· • 

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

. . . ... 

.. . 

Appendix A 

.... 

'. ;  

� . } 
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000095 

... ___ ,. _ ... Edinburgh:Tram Project- , ... 
INTC 625 

Section SA - Murrayfield Corridor Ground Improvement ( chainage 510594 to 511027 ) 

Programme Information 

It is likely that the additional scope of works wi l l have an impact on programme. 
Programme impact is excluded from this estimate. 

Appendix B 
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Edinburgh Tram Project 

.. , -··----INTc:.,__;, __ �·· ·· . . 625 ,,----"--�· .. ·-··•",.,.,. . .. ....... ... .......... ," .. . . . ..... ,.._ _______ ___ , ____ _,,, . . , ,.-
App1endlXC 

Section SA - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 ) 
Derived Rates 

" ... 
Ifehk 

1 

I • 

! <  

3 

7 

' " ''' 

/. :o�ii�ditibti·-- ' ou�ntitv 
: 

' ., 
! Trenchmix Solution 
i 

·a refer Graham Constructi.on letter 17 
December 2010, incorporating Bachy 

Ii 
. Soletanche quotation dated 23/11/2010 

1 

·b Graham Construction O&P 12.5% 

c , BBUK Risk ( to lump sum ) 10% 

Divide by volume associated with 
footprint between cha inage 510594 't'q 
510876 

· Rate per m3 
I '• 

Grahams Construction attendances for Ba.ctw 
Soletanche, refer GC letter 17 /12/10. 

a Pi ling platform 1 

b Drainage I Pumping I Ground water 
control, allow £Sk set-up/demob £1.Sk 
per wk running costs. sav 1 

c Water supply ,  incl deliver etc 1 

d Machine in attendance 1 

Graham Construction O&P 12.5% 

BBUK Risk ( to lump sum ) 10% 

Divide by volume associated with 
footprint between chain age 510594 to 
510876 

Rate per m3 

Temporary/Works design ( sheet piling ), refer 
Grilham Ci·�struction Jetter 17 /12/10 . 

a Tony Gee costs 1 

b Graham Construction O&P 12.5% 

UNIT 

Sum 

m3 

Sum 

Sum 

Sum 

Sum 

m3 

Sum 

Rate 
'' 

.
• £248,855.00 

I' 
I ' 

£13,069.80 

£10,000.00 

£20,860 .. 00 

£1,644.50 

£17,914.88 

. . . .  Tot.iii" 
"< 

... , .. ,.,. , ..... .. ,, 

:· 
' 1, 

r, 
£248,855.00 

£31,106.88 

£27,996.19 

' .. 
£307,958.06 

8388 

£36:71: 
. .  , 

£13,069.80 

t10;0:oo;Q� 

£20,860.0() 

£:1,644.50 

£5,696.79 

£5,127.11 

£56,398.20 

8388 

£6.72 

£17,914.88 

£2,239.36 

£20 154.24 

CEC02084556_01 04 
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Edinburgh Tram Project 
INJC. . . . . 625 . . .. . . . . . . -·· •.. ....•. .• ... • ,. .. 

Appendix C 

Section SA - Murrayfield Corridor Ground Improvement { Chainage510594 to511027 } 
Derived Rates 

. 
Wet:n 

... .. .. , . . 

' ; 
2 

. 
•' 
' 

4 

. . . ·. ··-

Desqrlbtion . .  
•• •••OON 

, Auantitv 
··•·· � ...... 

J .. 
Vibro-colu:,nn Solution :; 

,: 

a i }efer Expanded Ltd email i4hili(i 
' 'incorporating GeMech quotation dated 
, �O December 2010, chainage 510876 to 
.5 11027 1 

b ; Extend vibro treatment beyond above 
[ chainages 3726 

c Additional testing to extend Vib:to 
! treatment beyond above chainages 

;GeMech quote items 9 & 13 pro-rata tP: 
; 

,area 1 

d Expanded O&P 8.0% 

,, .e ,BBUK Risk ( to lump sum ) 10% 

Divide by volume associated with 
footprint between chainage 510594 to 
511027 

Rate per m3 

EL attendances for GeMech 

a Working platform 150m x lOm x 0.5 wide 750 

b Drainage I Pumping I Ground water 
, control, allow £5k set-up/demob £ 1.Sk 
per wk running costs, sav 1 

c Water supply , incl deliver etc 1 

d Machine in attendance 1 

Expanded Ltd O&P 8.0% 

BBUK Risk { to lump sum ) 10% 

I: 
i. J 

Divide by volume associated with 
footprint between chainage 510594 to 
510876 

Rate per m3 

··· uNl:r ······ ·.··· .. Rate ,, 
total . . 

, ... , 
, ,

N

,

O,o . .. .•. ·· ,· . . , .. 

Sum £40,305.00 £40,305.00 

m2 £22.54 £83,984.04 

Sum £18,569.12 £18,569.12 

£11,428.65 

£15,428.68 

. • ; 

£169,715.49 

m3 11352 

£14.95 

m3 £24.66 £18,495.00 

Sum £10,000.00 £10,000.00 

Sum 

Sum £5,260.75 £5,260.75 

£2,700.46 

£3,645.62 

£40,101.83 

m3 2964 

£13.53 

CEC02084556_01 05 
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Edinburgh Tram Project 

--- - INTC 625 . . ... . . ·· - ' ·-· · -·· 
App1!ndlx C 

Section SA - MurrayfieldCorridor Ground Improvement ( Chainage 510594 to 511027 ) 
Derived Rates 

·B, Pre-tre9t1:9ent Survey Works and testing 

a Pre-treatment survey works, 
Expanded Ltd email 07/12/10 

ref � .... '. . 

c $he.JJ & AtJg�r t ��ehu�n� ,£soo 
moJ:>;/dE!mt>b�i)(t�m, hol.$s,@ ;?6/rn T 

• Sum 

Sum 

3 days 

1 Sum 

. • E: 10,919.00 £ 10;919.00 

£ 675.00 £ 2,025.00 

£ 1,540.00 £ 1,540.00 

. . . 14;484.:Q() 
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Edinburgh Tram Project 
INTC 625 

Section SA - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 ) 

Other Supporting Information 

1 Graham Constructlor1 letter of 17 Oecembt;ir 2010 ref BN/Site/S21B/CE ( refer Appendix D to Optfpn A )  
2 SOS response to TQ 1809 ( refer Appendix D to Option A )  
3 Expanded emall 14/12/10, including GeMech estimate of 10 December 20l0 ( ref Appendix D to Option B )  
4 Expanded email 07 /01/10, including breakdown of Expanded Ltd quote ( ref Appendix D to Option 8 ). 
5 Expanded email 07 /01/10, Including Expanded Ltd ,:?tetreatment Survey works quote ( ref Appendix D to Option B ). 
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