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13.1

PURPOSE OF THE SERVICES
Project objectives

To carry out a detailed Topographical survey of Dunwear Lane/River Lane
and the surrounding area underneath the Huntworth Viaduct. The detailed
survey area also includes measurement of the bridge deck from ground level
on Dunwear Lane.

To carry out a targeted Topograohical Survey of the land in the survey area
including measurement of the underside of the bridge deck.

The specification that applies to the services to be provided is included in
Section 6

Scope oﬂ%vices

The se@eslg prowded under this contract are:

D) UndeQ to@sgohlcal surveys as specified within Section 6 and
Figures 1 {6 12

2) The survey Iﬁyyd to minor roads and private property. No
works are to tak e a@e high-speed motorway network.

3) No survey works are ire Network Rail Land. The Consultant
may need to cross the %& %Ievel crossing southeast of the
structure. The Consultant sb? }JI {()Le signage in place at the level
crossing to cross safely.

(4) Vegetation clearance at the North /ment to allow the Topo
survey. Vegetation clearance if unde @an during March-October will
require to be supervised by an approprla@/ xperienced ecologist
with regards for nesting season. It is also nf sary to inform
Western Power Distribution before carrying o %tatlon clearance.

Deliverables

The Consultant is required to produce the following deliverables:

D A two dimensional (2D) and three dimensional (3D) .dwg drawing file
of requested survey for use in autoCAD 2D & Civil 3D. Drawings
shall also be issued in .pdf format.

(2) Survey report including: Permanent Ground Marker (PGM) locations,
photo locations and directions.
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2 EXISTING INFORMATION

2.1.1  All relevant existing information including C2 stats searches can be found
within the Pre-Construction Information (PCI) document.

2.1.2  Figures 1to 12 show the location and type of surveys required.
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3.1

3.1.1

3.1.2

3.1.3

3.2

3.2.1

3.2.2

3.3

3.3.1

3.3.2

3.3.3

3.34

CONSTRAINTS ON HOW THE CONSULTANT PROVIDES THE
SERVICES

General

The Consultant Provides the Services in such manner as to minimise the
risk of damage or disturbance to or destruction of third party property.

The Consultant complies with the constraints and meets with the
requirements outlined in Appendix 1.

The Consultant submits information detailing how the Consultant will provide
the Services to the Client prior to the services commencing. This information
will include any lifting plans, risk assessments, method statements, the
Consult%s staff training information and any other relevant Health and

Safet éreq@Dements
Workir@n/iﬁr)%i/site specific constraints

The Consult hours for site works shall be 08:00 to 18:00,
Monday to Frldayo /%

A number of Iocatlon ’y te land. Highways England has access

rights to the underside o(% st L@ provided notice is given of the works.
Highways England will con e&ccess has been arranged.

Health, Safety and Envwonme@#ﬂs‘d?anagement

Health and Safety requirements

In Providing the Services the Consultant mee(@(he requirements of Annex 2
of the supplementary constraints relation to heakﬁ}qd safety duties.

When implemented, the Consultant shall comply Wiﬂ@requirements of
Highways England’s safety passport scheme and ensuré\that all of his
employees, and any of his subcontractor’s, are registered in accordance
with the implementation of the scheme.

For details of the CDM duty holders, refer to the pre-construction information
document.

Before commencing the construction phase of the services, the Consultant
confirms to the Client that adequate welfare facilities are in place. Where the
facilities detailed in section 5 are not deemed adequate, the Consultant
provides all necessary facilities to Provide the Services and to comply with
the minimum requirements set out in HSE guidance document L153.
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Environmental requirements

3.3.5 In Providing the Services the Consultant meets the requirements of Annex 2
of the supplementary constraints in relation to environmental duties.

Risk Management

3.3.6  The Consultant identifies, manages and mitigates risks in accordance with
the principles of 1ISO31000.

3.3.7 The Consultant submits a risk register, which captures all risks associated
with the delivery of the services including those identified by the Client, with
their tender and maintains it for the contract period.
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41.1

4.1.2

4.1.3

41.4

4.1.5

4.1.6

REQUIREMENTS FOR THE PROGRAMME
The Consultant submits programme to the Client with his tender.

The Consultant Provides the Services taking into account the following
programme constraints:

(i) the starting date and completion date and any post site works, reporting
and review period

(i) The services and other things provided by Client (see Section 5)

(iii) The Consultant is to provide 2D and 3D autoCAD .dwg files (see section
6) within 2 weeks of agreed site completion. The drawings shall also be
in .pdf format.

The proér%vne should be in the form of an activity and time related bar
cha egb as a result of a critical path analysis.

The prog%%d preferably be provided in either a PDF or MS Excel

format and c he ontract period including post site activities.
Activities should t@‘clea fmed and named and the programme should

detail the foIIowmg @
4 _
() the starting date, compéitlé @j{& Consultant’s planned completion

(i) for each activity, the pro es (plant & labour) expected to
deliver each activity should sho the programme

(iii) review periods for any reportmg’ﬁ ts

(iv) key dates for the Client to provide sepqces and other things’

v) key dates for co-ordination with Other

(v) key 7

The Consultant should provide details of the pr d resources (plant,
labour, subcontractors etc.) expected to deliver ea tivity. This
information can either be shown on the programme it %provided inan
associated resource statement included in the Proposal ¥Or Providing the
Services.

The Consultant updates the programme every week. The Consultant
submits an updated programme to the Client upon request.
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5 SERVICES AND OTHER THINGS PROVIDED BY THE CLIENT

5.1.1 The following temporary traffic management will be provided by the
Employer to allow the Contractor to Provide the Works:

QD The Principal Contractor is responsible for Traffic Management on
Marsh Lane and Dunwear Lane.

(2) The Principal Contractor will be responsible for the management of
walkers/cyclists and vehicles within the survey areas. The extent and
scope of the management need will vary depending on the extent of
public access to an area. Traffic Management on the M5 is not
permitted.

5.1.2 The oth%ungs that will be provided by the Employer are as follows:

D) %@@famlmes will be provided by the Principal Contractor.

TST, Issue 2, Revision 3 July 2019
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6.1.1

6.1.2

6.1.3

6.1.4

SPECIFICATION FOR THE SERVICES

The Consultant shall Provide the Services in accordance with this
specification and the Specification for Geodetic Surveying Services for
Highway Works Schemes and Manual of Contract Documents for Highway
Works — Volume 5 — Contract Documents for Specialist Activities — Part 2 —
Specification for Geodetic Surveying Services.

The following specification is for the Topographical Survey of Huntworth
Viaduct.

The planned works will involve the painting of the underside of the bridge.
The topographical survey results will be used to plan the access
requirements during the painting works.

The %j{n?@)f the survey shall be recorded in format ".dwg" & “.pdf’.

The su@}ﬁ/opuy/(dﬁies are as shown in Figure 3, Figure 9 & Figure 10.

N
Traffic mana@?ent e provided by the Principal Contractor. Traffic
management will @Ii it€e to Dunwear Lane / River Lane.

The following minimg) ’y | be recorded within the detailed survey
Zs)
2. 0O

area (Figure 3) ¢
a. Allchangesin gv%\ O

b. Position of vehicle re&%}h& sét;ms, parapets, fences and
their posts.

C. Position of environment scree@cluding the position of

posts. )\

d. Position of verges, hard shoulder, cent?Z@ erve, kerbs and
each lane within the carriageway.

e. Position of street furniture including electrical cabinets, SOS
Phones, control cabinets, drainage covers and gullies.

f. Sign post and marker posts

g. Areas of vegetation

h. Position of electrical and telegraph poles.

i. Carriageway layout, including position of white lining.

J- Position of the trial pits being carried out onsite. (1 No. full
width of carriageway and verges of Dunwear Lane/River Lane.

TST, Issue 2, Revision 3 July 2019
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S
i%pes to be surveyed and the accuracy are included within
V/

Appendix 2. O

Further detail

areas (Figure 9}hd

Positions shown within Figures 4-8

Surveying below deck required, this shall include the
positioning and height of key structural parts as shown in
Figures 4-8.

Extents of bodies of water including the river and canal.

Surveying by reflectorless means is acceptable for measuring
the position of the underside of the bridge structure and the
extents of water bodies including the river.

The position of trial pits undertaken on Dunwear Lane by
another contractor.

10).

6.1.5 The foIIowﬂ@i%z items shall be recorded within the General survey

p.

The p(@ s%cy‘n}g Figure 11 and Figure 12 within each span.
4) A .

Ground 1 m @&e@ﬂer, East & West

Underside of bon\g@er, %m each pier, East and West

Ground 15m from eacﬁ' ,)?azlr’and West

Ground — Midspan, East an%

Underside of box girder, midspan, @}and West

Extents of bodies of water including th’ey and canal.

<(\

Surveying by reflectorless means is acceptable for measuring
the position of the underside of the bridge structure and the
extents of water bodies including the river.

The consultant shall not survey the railway line.

Where a prescribed measurement point cannot be measured
due to obstructions, the Consultant shall measure the required
points as close as possible.

The General Survey area shall be carried out as detailed in Appendix 2 — Within

Third Party Land.

6.1.6  The primary and secondary control points shall be defined by permanent
ground markers. Final positions of permanent ground markers shall be

TST, Issue 2, Revision 3
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determined by terrain and intervisibility constraints. Minor control points
need not be permanently marked.

6.1.7 Permanent Ground Markers shall be stable for a period of 5 years and shall
be of a construction which conforms to the types illustrated in Appendix J of
Manual of Contract Documents for Highway Works Volume 5 Section 1 Part
2, Specification for Geodetic Surveying Services.

6.1.8 A Schedule of Permanent Control Stations shall be prepared incorporate the
following information:

e Station designation
e Plan co-ordinates
value

?%

e Ordn )\ %nangulaﬂon stations (if used)

e Ground m%&%}

6.1.9 The acceptance criteria 9@ ifie@low are in terms of internal rather than

absolute accuracies and a ermitted deviations for distances,
angles and levels. Internal acc ore critical to the construction
process than the absolute accur @ a higher coordinate system.

6.1.10 The relation between the permitted dewa%(PD) and root mean square

error (rmse) is: @
PD = 2.5 x rmse. @)\

Where the control system forms a network, it shall k;ey@ rved by
measuring sufficient distances and angles to obtain a redundant number of
observations, which shall then be adjusted by a least squares method.

When comparing measured distances and angles with those derived from
the adjusted co-ordinates the differences shall not exceed the following
permitted deviations:-

(a) Primary Points
Distances:- + 0.5\ mm
Angles:- + 0.035/\L degrees

As an offset:- + 0.61V L mm

TST, Issue 2, Revision 3 July 2019
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(b) Secondary Points

Distances:- + 0.75VL mm

Angles:- + 0.045\L degrees

As an offset:- + 0.75V L mm

(c) Minor Control

Distances:- + 1.0NL mm

Angles:- + 0.09/7L degrees.

As an offset' +1.5\L

Where\L |%lstance in metres between the points concerned. In the case
of ar% rter of the two distances defining the angle shall be used.
When usin @)\h@ justment must pass the chi squared test on the
control netwo

Post adjustment rel@ % r distances and bearings at the 95%
confidence level shou ed for each line to show compliance with
the criteria above. In addltl(& ce measurements should be

‘V)\(J,
%
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observed between selected points in the network to confirm the validity of
the adjustment positions on plan.

6.1.11 When comparing measured height differences with those derived from the
adjusted reduced levels, the differences shall not exceed the following
permitted deviations:

Between bench marks, primary stations and other closed loops in the
framework:

+ 124K mm where K is the distance levelled in km

Between adjacent secondary stations or minor control points less than 300

m+5mm

6.1.12 A Total ign offering accuracy tolerance of +/- 5mm or better can be
use S survey techniques or other means not providing this level
of accu@ be permitted.

6.1.13 PresentatlonO)\ O

The Consultant S%O\@?{VO CAD files in AutoCAD 2017 dwg or dxf
format one to be 2D 3D for use with AutoCAD Civil 3D.

The presentation scale for%vé?,output drawings shall be 1:250 on
ot

trunk roads and 1:500 on m L% otherwise stated in the Scheme
Task Order. (

Drawings shall contain the Survey Contr rs title block and contact details
and a table detailing the control stations c / used Additionally a
legend of all symbol types used shall be inco

2D files shall include contours represented at regu@tervals across the
survey extents. The required interval for contours will \%etween sites and
as such should be determined in a manner that providessufficient indication
of the general topography of the site without undue ‘clutter’. Broadly the
interval shall not be less than 100mm on flat sites or greater than 500mm on
sites with significant level range. Major contours at each fifth interval shall be
shown differently (weight or line type) so as to aid reading and shall be
labelled with its level.

The 2D output file shall contain spot level information for all key features
along with heights of features such as walls, fences and overhead cables.

TST, Issue 2, Revision 3 July 2019
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Additional information on type, size and nature of features surveyed shall
also be included.

No string lines shall cross any other string or block entity as this causes
errors when creating a surface with AutoCAD Civil 3D. Contours shall not be
included in the 3D file.

No feature or item within the 3D file shall have a zero level.

Within the detailed survey area the consultant shall also create drawings
showing detailed sections. The sections are shown in Figures 5to 7
(Sections A-A, B-B, C-C, D-D, E-E, F-F and G-G). They shall be submitted
in .dwg or .dxf and pdf format.

Within thesgeneral survey area the consultant shall create drawings shows
the s&tlor@mder each box girder as shown in Figures 11 & 12.

Within /(ﬁ %urvey area the consultant shall create
The Consult )as

provided with the AutoCAD drawing 4487-3-
0102D. The contr@or siia)l create an east and west section along the whole
length of the bridgé. @g ctor shall add the level locations recorded

showing the height of nd underside of box girder. The
Consultant shall show the géa est sections along the length of the
bridge on one drawing. It sh S ed in .dwg or .dxf and pdf format.

O

6.1.14 Quality Control ,y)\%k

The Survey Contractor shall employ a suitgble methodology to ensure that
the requirements of this specification are m d that all relevant features
are recorded. @

The survey contractor shall undertake a review of bo‘tﬂ and 3D output
files for compliance to this specification prior to issue to-Highways England.
For the 3D file particular attention should be paid to ensuring there are no
level anomalies that produce an inaccurate representation of the site
topography.

All source survey information shall be safely held by the Survey Contractor
for a period of five years from the date of completion of the Survey Contract.

Omission of multiple items or of items of significant size / obvious nature
particularly where these have a bearing on the proposed works will be
considered sub-standard.

In such circumstances Highways England will review the impacts of the
omission(s) and any mitigating circumstances offered for the omission. In
exceptional circumstances Highways England reserve the right to instruct a
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return to site for collection of the missing data at the surveyors own
expense, including TM costs if deemed appropriate.
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Appendix 2

Scope

The primary information to be surveyed is that which determines the shape,
alignment and make-up of the public highway envelope. This shall extend into the
adjacent third-party land where identified by the Scheme Task Order. Specific items
that must be recorded are detailed below. This shall not be taken as a complete list

and any features / items not specifically referenced shall also be recorded.

The line or point to be surveyed on a feature shall be at the feature’s intersection with

the ground surface unless otherwise noted.

Roads, Tracks, Footways and Road Markings

PaN
To be _ 3D
Ref Features ULyl Motorways InelelEe! Accuracy feature
' Roads Output
drawings type
All Road e’dl_a{@ "Al5m (2.5mon | 10m 2D + 3D Max String
(where no ke O)}\ 1:; ii below
5.1.1 | including side r ad@ )
laybys, private ()
access’s etc. 7] 'V N
All Kerb lines at B 42,50 10m 2D + 3D Max String
channels + Channel rao’li%élow )
blocks including side | ~12 6\ ’@
512 roads, laybys, )‘ O
private access’s and 6\ @
traffic islands <. %,
All Kerb tops 5m(25mon |1@0m . /7~ |2D+3D Max String
including side roads, | radii below )‘
5.1.3 | laybys, private ~12m) ’s/
access’s and traffic /6\
islands LD,
Location of drop All All ,23 + 3D Max Part of
5.1.4 | kerbs and transition 'y kerb
kerbs (each end) @A strings
515 | Tactie paving and Footprint N/A 2D ™ Medium -
colour
Footway (each 5m (2.5mon | 5m 2D + 3D Max String
5.1.6 | edge) radii below
~12m)
Other paved areas Footprint Footprint 2D + 3D Max String
5.1.7 | (extents / material (max 5m) (max 5m)
type and changes)
Zebra and signal Position and | N/A 2D Max -
5.1.8 .
controlled crossings | extents
519 All Road and 5m 10m 2D + 3D Max String
o footway crown lines
Steps including Position, Position, 2D + 3D Max Strings
5110 construction type extents and extents and
- and railings if height of height of
present. each step each step
Road markings — 5m 10m 2D Max -
5.1.11 .
edge of carriageway
TST, Issue 2, Revision 3 July 2019
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To be

Trunk Included in EID
Ref. | Features R Motorways Accuracy feature
oads Output A
drawings ype
/ rib line, lane
markings, give way
markings and stop
lines and directional
arrows and text
Extents of High Footprint / Footprint / 2D Medium -
Friction Surfacing extents extents

5.1.12 | and colour surfacing
including ‘gateway
features’

Subways / Footprint / Footprint / 2D Max -
underpasses / extents extents

5.1.13 . ; :
bridges including
piers. .

5114 Bridge piérs.at 2m Cros_s Cros_s 2D Max -

- abovegrground Jevel. section section
Brid u S Footprint / Footprint / 2D Max -
5115 expansion j ints//] _ | extents extents
Additional notes: ’L?/ 74
1. Quadrant radii ke?Bs toqgﬁ@ start, middle and end points picked up.
2. Bus kerbs shall be pl@ % e same manner as drop kerbs.
3. For road markings the ¢ {) théines shall be recorded.
Verges, earthworks and other soft la @Qirﬂénd vegetation
Yl e
Ref. Feature Trunk Motorways | To be Accuracy 3D
Roads Included in Feature
Output type
drawings

5.2.1 Cuttings and 5m 10m ’)7 2D + 3D Medium String
embankments — @
crest and toe lines oW

5.2.2 Retaining Walls or Footprint Footprint }b + 3D Max String
other level change (max 5m) (max 5m) ,y
without a slope such | Levels attop | Levels at top Q
as raised planting and bottom and bottom 6\
beds.

5.2.3 Localised changes Footprint Footprint 2D + 3D Medium Strings
of level such as (max 5m) (max 5m) and
mounds and swales. | Enough Enough points as

levels to levels to required
illustrate illustrate
form / shape | form / shape

5.24 Drainage ditches 5morlessif | 10m orless 2D + 3D Medium String
and all other required to if required to
waterways. Footprint | accurately accurately
including capture capture
embankments and shape shape
bed plus levels of
each element
including water.
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Within third party land

Where the survey extents extend into third party land this will be highlighted in the
Scheme Task Order and the necessary permissions to enter the land obtained by
Highways England in advance.

Agricultural land and public open spaces

The same requirements as identified above shall apply except the accuracy level
may be reduced to medium.

Private and commercial / industrial properties

Where included within the survey extents these shall be treated as identified above
with the same frequency and accuracy as that required on trunk roads regardless of
the class of the adjacent highway.

Particular attenti ould be paid to the building footprint, line of roadways, drives
and paths as@ll a ndary information.
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