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Form:  F64-3
0] ReV:l: B
BILFINGERBERGER | Technical Query Paget  20f2

SAUK Liited

: Reply:

The additional Gl information demonstrates that the depth extents of soft deposits below the plan
areas of Structures S21B and S21D are greater in certain areas than interpreted from the original
Gl 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
supervision of a suitably qualified and experienced geotechnical engineer from the Design
Organisation for the more shallow depths of soft materials, as originally proposed;

2. In-situ soil improvement via cement stabilisation whereby cement columns are created to
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 proposed foundation options are depicted in draft Drg No. ULE30130-05-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 resuits 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 §21B, S21D, S21C and S505 to address the change in
ground conditions.

Signed: Name: A Dolan Date: 25/06/10

for and on bshaif of:

External Distribution: internal Distribution:
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Edinburgh Tram: Structure S21B and $21D; Murrayfleld Reinforced
Earth Embankment IRetai_ning wall

Ground Stabilisation/improvement Specification

1 Introduction

This specification presents background information on Structure S21B 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 S21B 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.

R

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

However on receipt of addition ground investigation data it was found that the site is underlain
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, including 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 bg} (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 softivery loose becoming firm/medium dense with depth,
generally encountered between 0.60m bgt (S02) and 5.00m bgl (S02). The alluvial sand/clay
was predominantly underlain by a medium dense becoming very dense with depth
sand/gravel, where the medium dense sand/grave!l 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 apd Safety Considerations/Constraints

The major cginstraint is the potential instability of the Made Ground/Alluvial strata during
construction ¥
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Loss of lateral support or lack of groundwater control which could resuilt in serious risk of
excessive settlement or shear failure of the (presumably similar) strata beneath the adjacent
NR track. In-situ ground improvement techniques are therefore required to prevent any
detrimental effects on the existing NR embankment by removal of the need to excavate to
significant depths. However care should still be taken to enstre 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 (<10mm) 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 ULES0130-05-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. ,
Transgbrtation

Storagie temperature.

Test # confirm the binder quality.
Binder components.

Water type/quality.
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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/m°).

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 following shall be continuously monitored in accordance with BRE
Design Guide Soft Soil Stabilisation BE 96-3177:-

Binder output, (kg/m and kg/m?).

Mixing energy, (J/m?)

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 96-3177. The accuracy shall be +/-1mm.
one point each 200m? will be sufficient.
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Edinburgh Tram Project

INTC

625 Section SA - Murraytield Corridor Ground tmprovement ( Chainage 510594 to 511027 )

Summary of Changes Identified

690000

item 8rief Description Anoynts Further Comment
infraco
i Trenchmix walls solution { Chainage 510534 to 510876 ) 307,958.06:
3 vibro cmumgﬁ‘s:s%‘fuﬁ’& ( Chainage 510876 ta 511027 ) 47,882.34"
= ———
1 Attendances 96,500,03
4 SDS Design Costs 30,000.00
H Sheet Piling 45,079.92
B Temporary Works design ( sheet piling } 20,154.24 il
7 Pre-treatment survey works and testing 14,484.00
T — e — = = =
c b
H
;
3 ¢
; i
Construction Works Value 562,858.59 | 1
i 3 0 3 )
Head Office Overheads aad Profit on ele ments of Actual Cost for Civit Engineering 10% 48,697.87
Waorks
. i
610,756.46 :
Consortium Preliminaries 7.40% 41,592.34.1
Other Pretiminary Elements 17.50% 98,360.25
Estimate Total 750,709.05
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€Edinburgh Tram Project .
INTC 625 Section SA - Murrayftield Carridor Ground Improvement { Qhainage 510594 to 511027 }
Estimate = MR 1]
—
Quantity Unit Rate Value Item
= - Allocath Comment
item Description UNIT 8DD! IFC +/ Rate Source BDDI C af ocation
_—
1 Trenchmix Solution | messund dy volume of Derived from forecast Actual i
oS 3 538300 8722300 36.73 958 1
srzundlabe morased ref deRneodrpe2) | "0 L s ; Cost._ine Apneniic ¢ in g s
|
27 Vibro-column Solution { measured by volume of ’ Detived frsmi forecast Actual . B
,964..00, 2,964 % Ar E
ground to be imorowed, retdeg-RIW-992 rev-2} m 2 25500 1613 Cost, see Apoandix C - 1 |
] GC attendances for Bachy Soletanchel measured by [Derived fromforecast Actual
volume of 2round to be improved, ref drg RTW-992 | m3 838800  8.38800) 6.72| 0 vedtromiarecas 56,398.20] ] {6C } Graham Construction |
rev2) Cost, see Appendix C
BN EL attendances for GeMech [ mensured by volume 5 DRstved trom forecast Actua) -
o §round to be improved, cetdrg RTW-992 rev 2 ) m3 2.963.00 2,964,00 13,53 (o1, see Appéndiz C 40,101.83 L] { €L ) Expanded Lt
T
L3 $DS Design Costs ¥ 1.00 1.00] 30,000.00/indicative, ref A Dotan .08 '}
|
LY Sheetdiling m2 696.00 696.00] 64.77|Sch 4 page 206 item 51 45.67&92 F : & |
el i .
i h= = - — T -
. 2 N Decfvidifrom forecast Actual
¥ Temnorary Warks design { sheet piling ) Sum 1.00] 109 20,154.24 coit, See Appadit C §
e — = e
§ Pre-treatment survey works and testing Sum 100 1,00 14,484.00; it 14,484.00 14,484.00) F
- g = e -
———r =
Totalto Summary Page - 551,053,59’: $62,058.59
1
1
1
|
|
T,
L

CEC02084556_0078



Edinburgh TrarnProfect

INTC 625 Section SA Murrayfleld Corridor Ground Improvement { Chainage 510594 to 511027 )
[F= ot Y INFRACO ] 3
Quantity Unit Rase Value ftem & |
= = e T Comment o
ttem Description ' uNIT 8001 l e | e [T source 50D IFC +- ocation |
-~ ! -
I Fy \
Estimate Summary Page - \-)Cj
p—
Construction Works Vaiue 562.058.59, 562,058.59° \3
Head Oftice Overh aﬁvﬁg 75\; of Actual Cost tor Civil Engineering Warks Sch 4 I_\ppgrydixed 13(a) 10% LT Applied to items 1,2,3,4,7& 8
Head Office Overheads and Profit an elements of Actual Cost for Systems and Track Works Sch 4 'Appendix GCI 1.3 {b) 7% = é
-3
3
i
=
Estimate Sub-total 610,756,456 i
- ]
Consortium Preliminaries I Sch 4 Appendix G €l 13 7.40% j ! 41,592.34
Other Preliminary Elements Minute ofVariation 17.50% 98,360.25
—— = . W E———
3 |
— S o a) e —— | — e -
Estimate Total Wl &k I
e
ilicagiong / odiy
. Uniess fisted beidw, any cadh 2 itications / ions detailed within Graham Constructian (ec {tatesr 12/12{10 or Exn-indcd Ltdemailed auotation dated 14/12/10 are not anolicable to this estimate and are deemed tobe caterad for within the 88UK Risk orovision,
1 {nfrasohas uied best etdaavouns toprovide an accurate estimate for consideration and discussion. Persding 3éteétion’/ option, the estimate is to be considared Provisional in all respects.

itability of Proposed design’ sofution. Howewer ;houw !arﬁny r:zson whatsoever, during the evalution of the design up to and including issue of IFC drawings or during the progZess of ground improvement works, the proposed solution chan::s oris

113 confirmed that 1niaeo his uzed all bl s to establish
rendered unsuitable. Infraco reserves it right to withdraw or amend its estimate.

1
1 Estimate reenang oPen10r 3¢Coptancs untl 31 .wrmn
] Itis deachof £xpindegitdand Grahans (s 58 wodrks vATDS ken inoos visitto site, vazh,
§ Neprownion within the extimaa for daing with contaminoted matenal, Ttis assemed Oonge will, it 3palisable, be déalt withunder 5 gepacate | 1fTC. !
1 Estimale and prdpasedsaludon 2esumes dccaplinge by SDSand any c(hgc relevaig Sarty of he Technical ConsdaraBons | ik witinind /.of annbc!ab!ﬂo the Bachy Soletanche or GeMech Proposals. H
M s rewilibe no 3 alaccd Oathe pwposcd ethod of working by externa) parties, for exsmpte Hetwork Rl or SRR iy rﬂkdcldetwa: k Rait, our curzent opinion is thatthe ground imp works, il i y works, canbe undertaken in 3 ‘fail safe’ manner, without need for Posisession

workitig / pightioe wasking efe. iis 3 that ocry Rail staft/ AffM T8 wilt b paidlorkiy tiepnder INYS 640, £

| withinthe areas denoted as 'Dlg out and replace’ as itis eonsideredthat this provides the most i

Proposed Pround mproverhent solulien has bedt devﬁaoed Frony sos TaTPOfLE m Tt-ié(ﬂ,whth intludes draWing oof | usssou;tomwmz ucv 2 £or glarity, we confirm that 3 trenchmlx / vibro-col solution s

] uoite estivesolution.
10 Na provitlon within the estimate for dealing with secvices of any nature, kriown or L itis dthesc will be d INTC's.
1 itis 2¢Xnowladge d 1hat there may b e a requirement to adjust / amend estimates provided forother INTCs, e.g. to take account of conflicts with ground impraovement commencement levels and earthworks detailed on structures drawings.
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Edinburgh.Tram Project

INTC

625

Section 5A - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 )
Drawings Used in the preparation of the Estimate

Appendix A

Item

Drawing Number

Status

Comments

|ULES0130-05-RTW-00992 Rev 2

IEA
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Appendix B
kkkkkkk Edinburgh.Tram Project ... . ... e e i 3 4855 4 NP PR £
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.
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Edinburgh Tram Project

INTC

Derived Rates

000074

_ Mem

—

Appendix C
625
Section 5A - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 )
_‘1"-.’1‘ Quiantity[  UNIT Rate Total
Trenchmix Solution
a |refer Graham Construction letter 17
December 2010, incorporating Bachy
Soletanche quotation dated 23/11/2010
1 Sum £248,855.00 £248,855.00
b Graham Construction O&P 12.5% £31,106.88
[ BBUK Risk { to lump sum ) 10% £27,996.19
£307,958.06 -
Divide by volume associated with
footprint between chainage 510594 to
510876 m3 8383
Rate per m3 £36.71
Grahams Construction attendances for Bachy
Saletanche; refer GC letter 17/12/10.
a Piling platform 1 Sum £13,069.80 £13,069.80
b Drainage / Pumping / Ground water
control, allow £5k set-up/demob £1.5k
ner wk running costs, sav 1 Sum £10,00000 £10,000.00
c Water supply, incl deliver etc 1 Sum £20,860.00. £20,860.00
d Machine in attendance 1 Sum £1,644.50 £1,644.50
Graham Construction O&P 12.5% £5,696.79 "
BBUK Risk ( to lump sum) 10% £5,127.11
£56,398.20
Divide by volume associated with
footprint between chainage 510594 to
510876 m3 8388
Rate per m3 £6.72
e - N
Temporary WOr}is design ( sheet piling ), refer
Graham Construdtion letter 17/12/10.
3 ‘Tony Gee costs 1 Sum £17,914.88 £17,914.38
b Graham Construction O&P 12.5% £2,239.36
£20,154.24

CEC02084556_0082
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* Edinburgh Tram Project Appendix C
‘INTC 625

Section 5A - Murrayfield Corridor Ground Improvement { Chainage 510594 to 511027 )
‘Derived Rates

ttem  |Descripion  _  TOuantity| umT | Rate |  Total
2 Vibro-column Solution
a refer Expanded Ltd email 14/12/10
incorporating GeMech quotation dated
10 December 2010 1 |} Sum- |: £40,305.00 £40,305.00
b Expanded O&P 8.0% £3,224.40|
c BBUK Risk { to lump sum) 10% £4,352.94
£47,882.34
Divide by volume associated with
footprint between chainage 510876 to ]
511027 m3 2964
Rate per m3 £16.15
4 EL attendances for GeMech
a Working platform 150m x 10m x 0.5 wide'| 750 m3  £24.66 £18,495.00
b Drainage / Pumping / Ground water
control, allow £5k set-up/demob £1.5k
per wk running costs, say 1 Sum £10,000.00 £10,000.00
t
c Water supply, incl deliver etc 1 Sum
d Machine in attendance 1 Sum £5,260.75 £5,260.75
Expanded Ltd O&P 8.0% £2,700.46
BBUK Risk ( to lump sum ) 10%. £3,645.62
£40,101.83
Divide by volume associated with
footprint between chainage 510876 to
511027 m3 2964
Rate per m3 f 13.53|
# =
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Edinburgh Tram Project PppendixC
INTC 625

Section 5A - Murrayfield Corridor Ground Improvement { Chainage 510594 to 511027 )
Derived Rates

_ |Quantity] UNIT [ Rate. | Yol

2 Pre-treatment  survey  works,  ref]
Expanded Ltd email 07/12/10 1. [Sum £.10,91900| £ '10;919.00

b  [Dynamic Probing ( Raeburn ) 3 |days £ 675.001¢& 202500

c Shell & Auger ( Raeburn, £500} _ )
{mob/demob, 2x20m holes @ £26/rm ) 1 [sum £ 4L,580001£  1,540.00°

mm f—E—f“»@oo
g j ’

i
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Appendix D
Edinburgh Tram Project
INTC 625
Section 5A - Murrayfield Corridor Ground Iimprovement ( Chainage $10594.to 511027 }

Other Supporting Information

Graham Construction letter of 17 December 2010 ref BN/Site/S21B/CE ( refer Appendix D to Option A )
SDS response to TQ 1809 ( refer Appendix D to Option A )

Expanded email 14/12/10, including GeMech estimate of 10 December 2010

Expanded emall 07/01/10, including breakdown of Expanded Ltd quote.

Expanded email 07/01/10, including Expanded Ltd Pretreatment Survey works quote.

0N axawNpR
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S$21B, S21C & S21D Ground Improvement Proposal
Crozier, Allan to: Brian.Walker 14/12/2010 16:23
Cc: Duncan.Lambert, Graeme.Angus, "Grant, Chris", Jim.Donaldson

History: ~ This message has been repliedto. T

POt I e Y Sre, AN A A N RN T o VN B N N NN, ORI Y AP, o i e 1

Brian,

Please find attached for your review initial proposal and quotation for vibro stone columns ground improvement
treatment to S21B, S21C and S21D as received from specialist contractor GeMech.

Regards,

Allan Crozier
Project Manager
Expanded Limited

Edinburgh Tram Network Site Office (c/o Barr Ltd) | Off Gogar Roundabout | Glasgow Road | Edinburgh EH12 8LU
viob: I 1

This message (and any associated files) is intended only for the

use of the individual or entity to which it is addressed and may
contain information that is confidential, subject to copyright or
constitutes a trade secret. If you are not the intended recipient
you are hereby notified that any dissemination, copying or
distribution of this message, or files associated with this message,
is strictly prohibited. If you have received this message in error,
please notify us immediately by replying to the message and deleting
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
responsibility for any errors or omissions 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

l?i:
o
o)

a3

and do not necessarily represent those of the company. GE763 additionaloffer 10.12.10.pdf

CEC02084556_0086
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Our Ref: DW/AMX/AIT/GE763 10th December 2010

Expanded Limited,

Edinburgh Tram Network Site Office,
Off Lockslde Crescent,

Edinburgh Park Station (North),
Edinburgh Park

EH12 9DT

Further to our detailed estimate dated 7th December 2010 for the design, installation and testing
of vibro 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 sultable means of support for
embankment construction.

We have had difficulty in apportioning the available soils investigation information in relation to
more remote chainages 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- ltem to our
existing Bill 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 vibro rig. Should this not be the case, then an additional re-
establzishment charge of £4,350.00 would be levied on a minimum size of treatment area of
400m*,

With regard to the technical point raised by the Design Manager, Chris Reid, and concerning
minimum levels of shear strength in cohesive solls, we appreciate that cohesive values below
30kN/m? area unllkely 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 detall in our forthcoming design calculations.
s ’ /Contd.....

o,

& GeMech Limited
Unit 12, Kenn Court, South Bristol Business Park
Roman Farm Road, Bristol BS4 1UL

Te!: I F2x: 01179 784523 E-mall: Info@gemechltd.co.uk ;
Registered in England No. 6872676

Registored Olfice: 2, Talbol Road, Rickmansworth, Hertfordshire WD3 1HE. Reglstered in England No. 8872678

CEC02084556_0087



10th December 2010

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

Yours shcerely,

David Walker MEng (CIvil Engineering)
Senlor Contracts Englheer

CEC02084556_0088
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10th Pecember 2010

orks - Proposed Edinburah 1
e —

Edlaburah Tram Network ~ Ground Tmprovement between Chalnaues 510877-841027
Item | Descripton g Qky Lnkt Rata Amount |
i Wislt sie to record trial plles and carry ouk pre- wale Sofpa
treatment CSW salsmic testing, 1| Item £3,950.00 E38%000T
F To mobilise to site all labour, plant and [ | {
inaterials, : 1 Iram £4,350.00 | £4,350:00
| To.sét up at each column position 244 | No JE2.50.| . E1;830:00]
4 Construct dense stone columns beneath
- Embankment footprint area up to 160kN/m’ _
bearlng cabaclly, Passes 1 & 2 (see fetter). 244 No _£64.63 _£15,770.00
per col.
5 Additional stone columns if required. 1 P'Ulfpset £64.63 Rate Only:
6 | Credit for omitted storfe columns (any location). | 1 percol. | £E19.50 Rate Only
7 Extend vibro treatment beyond above chalnages
if requested, Including pre-boring (testing |
measured-elsewhere) m? £22.54 Rate Only
8 Standing/obstruction time for piling rig,
assoclated plant -and labour whilst overcoming |
obstructions either man-made or natural or due |
to clrcumstances beyond our control. 1 | Hour £275.00 | . Rate Only
9 i Carry out short duration plate load tests, 4 No £200.00 1 £800.00
|
10 Additlonal plate Ioad tests if reauested. 1 No £225.00 __Rate Only
11 | Mobllisation for pre-boring (if requlred). 1 Item £1,750.00 £1,750.00
12 Carry out pre-boring up to 2m depth to 2nd
pass of stone coltimn construction (see letter). 81 No tem | £2,430.00
13 Carry out full-scale zorie loading test orrworking
stone columns using 2m x Zn steel plate loaded
to 2.5 times W.L. and complete return visit of
CSW tesfing. i 1 Item |  £11,400.00 £11,400.00
L e | .
14 Issue of revised drawing due to client/engineers -
changes. 1 No £175.00 Rate Only
14 Prepare ar;)gd Issue finat report of all stone |
column corjstruiction and testing. ity Item £1,975.00 £1,975.00
__ TOTAL MESMUJ'
»{-.s] Tl

Subject to re-measurement upon completion of our works in accordance with the above ltems and rates .— .

Payment terms strictly 14 days from date of application/invoice

CEC02084556_0089
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RE: $21D Murrayfield Training Pitches
Grant, Chris to: Graeme.Angus 0710112011 13:49.
Ce: *Crozier, Allan", Brian.Walker ;

Bradme,

Please find attached breakdown as per your réguest.

Allan wild forward drawings in due coursew

Regards

Expanded ‘Limited

Edinbureh Tram Network Site Office | &/o Barr Gonstruction | A8 Gogar :
Becess | Glasgow Road | Edinburgh | EH12 8LU iy

Tel
www, expandeditd. com

~-~~*@fi@;nal Message~-~—~

J ;"uy 2011 12 46
Tés Grant, Chris
Ce: Crozier, Allan; Brian.Walker@eivil.bilfinger.co.uk
Subject: Re: $21D Murrayfield Training Pitches

A further query, your. BoQ states 'Greund Improvement works as per GeMech
quotakion dated 07/12/10' with a rate / sum of £54,434.33.

GeMech quotation dated 10/12/10, as providéd by Allan, is for £44,255.00.

Please help clear up this confusion and explain / substantiate different
figures.

Any joy with drawings yet?
Regards,

Graeme Angus

Section Quantity Surveyor

Bil finger Berger Civil UK Limited
9 Lochside Avéenusg

BEdinbucgh

EH12 9DJ
United Kingdom

Tel:

Fan: Y 131 452 2930

Mok i

Email:  Craem®. AngusBeivil.bilfinger.co.uk
Wab: waw.civil.Bil finger.co.uk

CEC02084556_0090
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Bilfinger Berger Civil UK Limited

Registered Office: 7400 Daresbury Park, Warrington, Cheshire, WA4 4BS
Registered in England and Wales
Company No: 2418086

A Company of Bilfinger Berger Ingenieurbau GmbH.

- - ——

The information contained in this message is confidential or protected by
law. If you are not the intended recipient, please contact the sender and
delete this message. Any unauthorised copying of this message or
unauthorised distribution of the information contained herein is

prohibited.

fomm >

| From |

= >

TS et e e e S50 e e e e . o s e o e i o s e i L — Ce e
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|"Grant, Chris" <cgrant@expandedltd.com>
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l<Graeme Angus@c1v1l bllflnger co.uk>
|
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|"Crozier, Allan" <acro71or@expandedltd com>
|
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e e g o e . o ot S

G . e e, . v

}S21D Mufrayfield Training Pitches
|

p R

! N s g, e e e o el

Graeme,

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

We look forward to your further instruction.

Regards

PPN

Chris Grant
Commercial Manager
Expanded Limited

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

www, expandedltd.com

This message {(and any assoOciated files) is intended only for the

use of the individual or entity to which it is addressed and may
contain information that is confidential, subject to copyright or
constitutes a trade secret. If you are not the intended recipient
you are hereby notified that any dissemination, copying or
distribution of this message, or files associated with this message,
is strictly prohibited. If you have received this message in error,
please notify us immediately by replying to the message and deleting
it from your computer. Messages sent to anrnd from us may be monitored.

Internet communications cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arxive
late or incomplete, or contain viruses. Therefore, we do not accept
responsibility for any errors or ‘omissions 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 necessarily represent those of the company.{attachment "S$21D
Revised Price.pdf" deleted by Graeme Bngus/Quantity
Surveying/Civil/Bberger]

R R R R R B I I R R R R U o R R R R R R N R R EEE R

This email and any files transmitted with it are confidential and
intended solely for the use of the individual or entity to whom they

CEC02084556_0092
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are addressed. If you have received this email in error please notify
the system manager.

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

www.bilfinger.co.uk

R R R R R R o T R R Ry T
This message (and any associated files) is intended only for the

use of the individual or entity to which it is addressed and may
contain information that is ccnfidential, subject to copyright or
constitutes a trade secret. If you are not the intended recipient
you are hereby notified that any dissemination, copying or
distribution of this message, or files associated with this message,
is strictly prohibited. If you have received this message in error,
please notify us immediately by replying to the message and deleting
it from your computer. Messages sent to and from us may be monitored.

Internet communications cannct be guaranteed to be secure or error-free
as 1nformation could be intercepted, corrupted, lost, destroyed, arrive
late or incomplete, or contain viruses. Therefore, we do not accept
responsibility for any errors or omissions 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 necessarily represent those of the company.

Ground Improvement Breakdown.xls

@%@-x_

CEC02084556_0093
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Grant, Chris to: Graeme.Angus, Brian.Walker 07/12/2010 16:12
Cc: "Crozier, A|an"

History: 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 | A8 Gogar Access | Glasgow Road | Edinburgh |
EHI12 8LU

Te! I

www.expandedltd.com

This message (and any associated files) is intended only for the

use of the individual or entity to which it is addressed and may
contain information that is confidential, subject to copyright or
constitutes a trade secret. If you are not the intended recipient
you are hereby notified that any dissemination, copying or
distribution of this message, or files associated with this message,
is strictly prohibited. If you have received this message in error,
please notify us immediately by replying to the message and deleting
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
responsibility for any errors or omissions 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 necessarily represent those of the company.

CEC02084556_0095
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TENDER MAKE UP SHEET
PROJECT;

A2581 Edinburgh Trams

A B 8 8 RS XN

([FEM] —  DESCRIPTION | [P 1 W™ | sic | ToTAL |
; ; 1
1 !GeMech Quotation (3 day duration) i | 1£8,180 |£B,180 | 395c.©
2 !Additional day contingency : : £2,115 '£2,115
:Attendances: 5
: ; ‘ é
3 (JCB3CX + hammer) x 4 days @ £260/day i£1,040 | i£1,040 .
:Fuel £100 £100 ;
4 ‘Labourer x 4 days @ £150/day .£600 1£600
5 Transport crowd barriers on/off allowance I£500 i£500 f
i
6 Welfare unit : :
i(i) Transport on/off £1,226 ‘£ 226
«(ii) Weekly Hire i£329 ‘£329
(iit) Effluent tank empty '£150 i£150
“(iv) Fuel ;21 00 £100
i
£14:340 | (g, &
R i

'Add 8% OH&P

“TOTAL '

E1047 B0

[lanlet LA SRR {

BASABT 1o D

g

CEC02084556_0096
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Our Ref: DW/AMX/AJT/GE763 2nd December 2010

Expanded Limited,

Edinburgh Tram 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

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 |.td 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.

P !
L /Cont'd....
&

GeMech Limited

Unit 12, Kenn Court, South Bristol Business Park

Roman Farm Road, Bristol BS4 1UL

Tel: I Fax: 01179 784523 E-mail: info@gemechltd.co.uk
Registered in England No. 6872675

Registered Office: 2, Talbot Road, Rickmansworth, Hertfordshire WD3 1HE. Registered in England No. 8872675

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 allowante
within any of our rates for the provision of ah excavator and breaker (for areas of existing
tarmac roadway). For CSW testing a narrow surface strip of around 6m long needs to be broken
out for each profile trace, and for trial pits an area of around 1.5m 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

ce:

Surface Wave Surveys,
FAO Richard Tinsley

CEC02084556_0098



Edinburgh Tram Project

INTC

625 Section 5A - Murrayfield Corridor Ground improvement { Chainage 510594 to 511027 )

Summary of Changes ldentified

L 60000

1tem Arnounts Further Comment
TR
i Trenchmix walls solution £ L
1 Vibro Columns solution ( Chainage 510534 t0 511027 ) € 169,715.43
[P J-_ Attendances & ! £ 153,588.39
a SDS Design Costs £ $0,000.00
5 Sheet Piling F £ 45,079.92
[ Temporary Works design ( sheet piling } 1€ 20,154.24
1 Pre-treatment survey works and testing £ 14.48%06. ;-
Construction Works Value ' 453..022.04
= ‘f:,e::!lgofﬁce Overheads and Prafit on elements of Actual Cost for CiviiEngineering so%| £ 3577 942 1
£ 488,816.25:
Consortium Preliminaries .7.40% £ 33,523.63
Other Preliminary Elements 17.50% £ 79,278.86
Estimate Yotal 601,618.74

CEC02084556_0099
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Edinburgh Tram Project
INTC 625 Section SA - Murraytieid Corridar Ground improvement ( Chainage 510534 to 511027}
Estimate D
Quantity Unit Rate . Valye tem i
- Allocati Comment 5
Rtem Description unIr BODI IFC +- Rate Source 800! e - RSALION :
el | — R e e T — . .
]
o | e < o :
(] Trenchmix Solution | measured by volume of § Ditiyed from forecast Actual
X m3 BENA D A ]
i obri 210902 {3 CEXA
] vib d Sotutian ( by volume of AOerived from forecast Actuaf
11,352:00 11,352.00 14.99] 169,715.49, 69,715,489
ground to be improved, ref drg RTW-992 rev 2) = - Cost, see Appendix C 3 1 - A 3 2
——— i o -
»e =
] GCat for Bachy hel m dby k. b PN
volume of ground to be improved, ref drg RTW-992 | m3 6,72 PEMwedicon torecast Actual 1 { GC) Groham Construction
£95t, see Appendix C
rev2) e
]
| i
= EL attendances forGeMech | measured byvolume | Derived from forecast Actual
X X 3. L1
of preund to beitproved, rai dig ATW-392rev2) | 7o 11,350004 11,352,004 13-53| a1, see AppendixC il I §EL) Expanded ted I
[ i
— 13
L] SDS Design Costs. = 00 1,00| 50,000.00| Indicative, ref A Dolan S O e $0.000.00] (]
=S Hls i i
—
[ Sheet Piting m2 696.00, 696.00 64.77|Sch 4 page 206 item 51 LT 4500k b Provisional - allow as for tranchmix option meantime N
ey
Oerived 1 tActual L
1 Temporary Works design { sheet piling | Sum 1.00) 1 00| 20,154.24] eiued irom forecast Actu b i Fi 5 i [} Provisional - allow as for trenchmix optionmeantime
Cost, see Appendlx C
] | ] —
|
B Pre-treatment susvey works and testing b 1.00] 1.00| J14.,484,00 2::‘"" f_'f"' fore'ca:! Acal 34,483.00 14,484,00, ?
Totalto Summary Page 453,022,084 453,022.04 |
|
L
T

CEC02084556_0100



Edinburgh TramProject
INTC 625 Section 5A - Murrayfield Conidor Ground linprovement { Chainage 510594 to 511027)
Estimate IHSRACO i, L
Quantity Unit Rate Value tem
T Al Comment
item Oescription 5 UNIT 8DDI } IFc I +/- Rate Source 80DI IFC +/- ocatlon:
Estimate Summarsy Page T
——— e e — — —r | r———
]
i {
| Construction Works Value - 453,022.04 453,02208 i
I 3
il — - A S S—
! Head Office Overheads and Palitori 2fgments of Actual Costfor Civil Engineerlag Works Sch4 Appendix G €1 1.3 {a) 10% [y K 3579421 Appiiediaiterns 1,2,3,4,7&8 . H
Head Office Overheads and Profit on elements of Actual Cost for Systems and Track Works 5ch4 Appendix G €1 1.3 (b} 7% I
|
I ;
| | A
Estimate Sub-total 488,816:25/ ] |
™
L] 1 i H
] o
Consortium Preliminaries Schd A__ppendixG aLri ! 7.40% FLERCBE]
| Other Preliminary Elements. Minute of Variation ! 17.50% . 79,278.86 1
! — e —— = -
|
| |
_ T
| EstimateTotal §01,618.74 i i |
1 Unless fisted below, 1  qualificobonz / fons detailedwithi d Ltd emailed Quotation Sted 16£42/10 ansnat sppiisablets thites¥mate aadase deemed tobe catered for withinthe BBUK Risk provision.
3 tnfeacohas used best endedvoues 10 Provide 3n s dte estimare for Wennon and discussion. Pending seiecon / fnalisation ol ground improvement Gpiisn, th ateis to be considered Provisional in all respects. H
1tis conlinmed that Infraco hat used 3l ! ) of design solutién, However siiouldfor any. rﬂxwwh:u durig hie evalution of the design up to and including fssue of IFC draWings or during the progress of ground i nt works, the proposed solution changes or s
] rende-cd unsulitable, Infraco reserves itright to withdraw or amend its estimate.
& Estimate remains open for acceptance until 31 May 2011.
] His wotks will be rakenin oae \isax lomc. )
k No provision within the &stimate for dealingwi aminated f, 1l 3 Yhis :g'm_:«nt‘ srgewitl, if be deaitwithunder 2 separate INTC.
" Fotimate 23 pi «d solution assumes dysosanda iy i ol & gprtyof Technicat Contiderations listed within and / or attributable to the GeMech proposal
¥ 1% acsufned j\ﬂghae witfEe i lazed on ¢ . d axethod of working by extrzndi parties, for example Network Rall or SRU. in respect of Network Rail, our current opinion is that the ground Improvement works, including temporary works, can be undertaken in a 'fall safe’ manner, without need for Possession
wadng / niphtimas warking ete. ff i a33umed that anv £l Prouction et I Rail Ménltoging 20518 Wil e paidforr by tie under INT'C 64 8
Prososed graundlmprovement sotutfon has baen deveioped from S0S resiohictd TQLBLY; vhich Indudes drawing ref ULES013(0-05. RYW 00992 Rev 2, for clarity, we confirm that a Vibro-Column solution is aliowed for within the areas denoted as 'Oig out and replace’ as it is consicered that this providesthe most cost effective
L] solution.
10 No provision within the estimate for dealing with services of any nature, known or otherwise. it Is assumed these will be dealt with separately under other INTC's.
11 1213 ycknowiedged that there may b e 2 requirement to adjust / amend estimales provided for other INTCs, e.g. to take account of conflicts with ground improvement commencement levels and earthworks detalled on structures drawings,

CEC02084556_0101
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Edinburgh Tram Project .

INTC

625

Section 5A - Murrayfield Corridor Ground improvement ( Chainage 510594 to 511027 )
Drawings Used in the preparation of the Estimate

Appendix A

Item

:Drawing Number

Status

Comments

‘ULE90130-05-RTW-00992 Rev 2

IEA

CEC02084556_0102
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Appendix B

o Edinburgh.Tram Project ...
INTC 625
Section 5A - 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.

CEC02084556_0103
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Edinburgh Tram Project Appendix C
INTC TN - | S B el — S R=Y =yl 1SN T S p—— p———
Section 5A - Murrayfield Corridor Ground improvement ( Chainage 510594 to 511027 )
Derived Rates
item.  :[Dascription 1Quantity] UNIT Rate Tptél'”
1 | Trenchmix Solution
a refer Graham Construction letter 17
December 2010, incorporating Bac_hy_
Soletanche quotation dated 23/11/2010 : ;
1 Sum £248,855.00 £248,855.00
b Graham Construction O&P 12.5% £31,106.88
C '|BBUK Risk ( to lump sum ) 10% £27,996.19
£307,958.06
Divide by volume associated with
footprint between chainage 510594 to
510876 m3 8388
Rate per m3 ‘ £36.71
3 Grahams Construction attendances for Bachy
Soletanche, refer GC letter 17/12/10.
a Piling platform 1 Sum £13,069.80 £13,069.80
b Drainage / Pumping / Ground water
control, allow £5k set-up/demob £1.5k
per wk running costs, say 1 Sum £10,000.00 £10;000.86.
c Water supply , incl deliver etc 1 Sum £20,860.00 £20,860.00
d Machine in attendance 1 Sum £1,644.50 £1,644.50
Graham Construction O&P 12.5% £5,696.79] .. /
BBUK Risk ( to lump sum ) 10% £5,127.11
£56,398.20
Divide by volume associated with
footprint between chainage 510594 to
510876 m3 8388
Rate per m3 £6.7g1
7 Temporary7Works desién ( sheet piling ), refer
Graham C; fistruction letter 17/12/10.
2
F) Tony Gee costs 1 Sum £17,914.88 £17,914.88
b Graham Construction O&P 12.5% £2,239.36
| £20,154.24

CEC02084556_0104
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Edinburgh Tram Project Appendix €

INTC- O i e B e e e = N -
Section SA - Murrayfield Corridor Ground Improvement { Chainage 510594 to 511027 )

Derived Rates

Trem Deslzri i'? — g_uantml_ T Rate Total
2 Vibro-column Solution
a fkﬁrefer Expanded Ltd email 14/12/10]
incorporating GeMech quotation dated
410 December 2010, chainage 510876 to
511027 1 Sum £40,305.00 £40,305.00
b JExtend vibro treatment beyond above
Ichainages 3726 m2 £22.54 £83,984.04
c Additional testing to extend ¥ibto
[treatment beyond above chainages
{GeMech quote items 9 & 13 pro-rata tg
area 1 Sum £18,569.12 £18,569.12
d Expanded O&P 8.0% £11,428.65
e BBUK Risk { to lump sum ) 10% £15,428.68
£169,715.49
Divide by wvolume associated with
footprint between chainage 510594 to
511027 m3 11352
Rate per m3 £14.95
4 El attendances for GeMech
3 Working platform 150m x 10m x 0.5 wide 750 m3 £24.66 £18,495.00
b Drainage / Pumping / Ground water
|control, allow £5k set-up/demob £1.5k
per wk running costs, sav 1 Sum £10,000.00 £10,000.00
c Water supply , incl deliver etc 1 Sum
d Machine in attendance 1 Sum £5,260.75 £5,260.75
Expanded Ltd O&P 8.0% £2,700.46
BBUK Risk ( to jump sum) 10% £3,645.62
¥ -
Ji £40,101.83
Divide by volume associated with
footprint between chainage 510594 to
510876 m3 2964
Rate per m3 £13.53
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Edinburgh Tram Project Appendix C
~-INTC G225y e e - ol e . ;
Section 5A - Murrayfield Corridor Ground Improvement ( Chainage 510594 to 511027 )

Derived Rates

|Description:

8 Pre-treatment Survey Works and testing
a Pre-treatment  survey  works,  ref| 1
Expanded Ltd email 07/12/10 L Sum | £ 10,919.00 | £ 10,919.00
b |PynamicProbing (Raebirn.) 3 |days € 67500 £ 2,025.00
c Shell & Auger ( Raeburn, £500
mob/demmob, 2%200 holes. @ £26/m ) 1 Sum € 1,54000 | £ 1,540.00
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AppendixD’
Edinburgzh Tram Project
INTC 625
Section SA - Murrayfield Corridor Ground Improvement { Chainage 510594 to 511027 )

Other Supporting Information

Graham Construction letter of 17 December 2010 ref BN/Site/S21B/CE ( refer Appendix D to Option A )

SDS response to TQ 1809 ( refer Appendix D to Option A )

Expanded emall 14/12/10, including GeMech estimate of 10 December 2010 ref Appendix D to Option B)
Expanded email 07/01/10, including breakdown of Expanded Ltd quote ( ref Appendix D to Option 8 ).

Expanded emall 07/01/10, including Expanded LtdPretreatment Survey works quote ( ref Appendix D to Option B ).
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