12.

DELIVERABLES

This chapter prescribes all matters with respect to the datasets to be submitted to the Client on
completion of a Survey Project. The approach is to standardise the datasets as far as digital formats
are concerned and goes further to prescribe file and folder conventions that shall be used.

This chapter must be read with the requirements stated in the relevant chapter and the project
specifications as all the deliverables are not always listed.

12.1

1211

12.1.2

12.1.3

General — all surveys

All CDs/DVDs/hard drives delivered must be properly labelled and must depict the following
information:

a) Complete project description and contract number;

b) Name of the survey organization responsible for the survey;
c) Project number;
d) Submission version number; and

e) Date of submission.

It is important to note that on each occasion that survey data is re-submitted after
corrections and/or extensions have been done that the entire dataset be submitted again
(i.e. not only the corrected and/or extended datasets). The Client will then delete the
previous versions of the CD/DVD submitted in order to avoid confusion.

The CD/DVD labelling for all re-submissions must conform to the requirements in Paragraph
12.1.1 “All CDs/DVDs delivered must be properly labelled and must depict the following
information:”.

Where extensions of the survey have been undertaken then this fact must be clearly
reflected in such labelling.

Where ground surveyed DTM triangles have been spliced into a photogrammetric DTM the
words “spliced DTM” must be stated in the labelling of the CD/DVD and also in the digital file
name.

Project files, as per paragraph 12.2.1(d) “Project file in excel and Pdf formats”, must be
submitted in hard copy format and in Pdf format and be submitted together with the rest of
the datasets and labelled separately as a folder named “Project File”.
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12.1.4

12.1.5

12.2

1221

Each and every delivery of data to the Client must be accompanied by a duly completed
delivery note (on the Surveyor’s letterhead) and which must state the following:

a) Project description, contract number and project number;
b) Every item delivered must be listed separately;

c) The content of the CD/DVD where every file name and the content of such files under
the different folders is clearly reflected; and

d) All those outstanding items still to be delivered.

The delivery note must make provision for the Client to acknowledge receipt of such
datasets.

A completed survey project must be accompanied by a compliance certificate and which is
duly signed by a registered Surveyor. Refer to Annexure 23. Only one certificate is
necessary for all phases of the survey project.

General requirements for data to be submitted on completion of a
topographical survey project

Digital data
The following digital data must be submitted on completion:
a) CAD drawings

i) AO sheets at the required scale in terms of Chapter 11 “CAD WORK” in 2D,
AutoCAD and Micro Station formats;

i) Continuous Model at the required scale terms of Chapter 11 “CAD WORK” in
2D and 3D, AutoCAD and Micro Station formats;

iii) Cadastral information as super imposed on the final survey drawings in terms
of Chapter 7 “CADASTRAL DATA AND CADASTRAL KEY PLANS FOR
TOPOGRAPHICAL AND OTHER SURVEYS”;

iv)  Alayout key plan (AO sheet) at an appropriate scale indicating the cadastre, the
survey extent or road alignment, all Permanent Survey Control together with
their number and the AO sheet layout; and

V) The field and office checked drawings, unless specific instructions are issued
that this is not necessary. No other hard copy drawings need be supplied.

Standard Survey Methods TMH11 Version 2.0 March 2012

12-2



b)

c)

d)

Digital Terrain Model (DTM)

ii)

iv)

‘Break lines’ in 3D (to the same scale as the survey drawing in AutoCAD
(.DWG) and MicroStation (.DGN) formats);

DTM Triangle data in AutoCAD (.DWG), Micro Station (.DGN), Model Maker
(.TOT) and Civil Designer (.CSD) — 3D format. The CAD format triangles must
be submitted as a layer in the 3D continuous survey drawing for all ground
survey projects. Triangles are not required on the individual drawing sheets;

DTMs generated from photogrammetric and laser surveys can be submitted as
a separate folder and not as a layer in the CAD drawing; and

Spot shots feature codes, positions and heights must be submitted in three
separate layers in the 3D continuous survey drawing for ground surveys.

Quiality control

i)

The check cross-section data (in Excel format) depicting the survey code, Y co-
ordinate, X co-ordinate, test height, interpolated height and difference in height
(ds);

Project file in excel and Pdf formats

Project files must, in addition to the normal prescribed formats, also comprise
the following:

. Survey report in terms of Annexure 1;

. Co-ordinate list of Permanent Survey Control used and/or established in
terms of Annexure 12;

o Level comparisons between the level and its check level together with
the errors and the allowable closure errors;

o Calibration results with respect to the existing control and the
trigonometric beacon(s);

. Permanent Survey Control verification report;

. Culvert and manhole schedules if relevant;

. Spot shot code descriptions;

. Photos for road signs if relevant;

. Raw survey data for conventional and GPS surveying labelled in such a

way that reductions and calculations by a second party can be
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12.2.2

12.2.3

e)

undertaken with ease. Static GPS data used for post-processing shall
be supplied in Receiver Independent Exchange (RINEX) format;

. Cadastral diagrams, compilations, general plans and co-ordinate lists;
and
. Compliance certificate.

Note: The project file must be bound and indexed together with an
appropriate front page and must include dividers separating the contents of the
file.

Cadastral data in excel and Pdf formats

i) All SG diagrams, compilation sheets and general plans in PDF format; and

ii) Cadastral co-ordinate list in Excel format.

Hard copy data

The following hard copy data must be submitted on completion of the project:

a) Project files and the project records in accordance with Paragraph 12.2.1(d) “Project
file in excel and Pdf formats”. Hard copies of the ‘raw survey data’ and Cadastral data
are not required;

b) Hard copies of the office- and field checked plans. A single plan may be utilised to
reflect both these checks; and

C) Delivery note outlining all data submitted to the Client.

General

a) The survey drawings must be presented using the southern hemisphere convention
i.e. reflecting the correct sign (positive or negative) as per the grid values;

b) All features must be stored in separate layers together with a description of each layer
and must be submitted in 2D and 3D - (Y, X, Z) formats which will be utilised in
AutoCAD and Micro Station software packages. The triangles of the DTM model
must be provided in 3D and in separate layers in the 3D Continuous Model with the
three individual sides of each triangle as two or three separate entities, each with its
own (Y, X, Z) dimensions;

c) Spot shot positions, codes and heights must be supplied in three separate layers in

the final continuous drawing for all ground surveys;
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12.3

12.4

12.5

12.6

d) The position, the number and the elevation of the Permanent Survey Control must be
reflected in a separate layer in the CAD drawing. The Y, X, Z values must also be
reflected in the co-ordinate table of the AO sheet;

e) The Excel and the hardcopy co-ordinate list must be compiled in accordance with
Annexure 12. The final Permanent Survey Control co-ordinates must be certified by a
Registered Surveyor by way of a hardcopy certificate in the project file;

f) Plan numbers for the A0 sheets must be confirmed by the Client; and

Q) Field and Office Checks must be undertaken on paper plots of the final AO sheets and
must be submitted. Generally no other hard copy plans need to be submitted.

Detail survey and Digital Terrain Model (DTM) — ground survey

Refer to Paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project” for requirements.

Rail reserve detail and DTM survey

The following digital data must be submitted in addition to the general requirements stated in
Paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project”:

. Longitudinal sections of the top of the railway line rails per survey drawing; and

. Co-ordinates and heights of all the points contained in the rail long sections.
Bridge site survey: Road crossing

Refer to Paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project” for requirements.

Bridge site survey: River crossing

The following digital data must be submitted in addition to the general requirements stated in
Paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project”:

. A separate Locality Sketch for each Bridge site area. The position and size of all
existing structures located within three (3) kilometres upstream or downstream of the
proposed structure must be shown, together with a description and a digital
photograph of each such structure. Generally, only two (2) structures are shown; and

. If so instructed, the long and cross sections where these are depicted within an inset
on the survey plans.
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12.7

12.8

12.9

12.10

12.11

12,111

Bridge site survey: Railway line crossing

The following digital data must be submitted in addition to the general requirements stated in
Paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project”

. Locality Sketch depicted within an inset on the survey drawings;
. Longitudinal sections of the railway line rails on the survey drawings; and
o Co-ordinates and heights of each point contained in the railway line rail long section.

Borrowpit survey

The data must be submitted in terms of the general requirements stated in Paragraph 12.2
“General requirements for data to be submitted on completion of a topographical survey
project”.

Borrowpit access road

The data must be submitted in terms of the general requirements stated in Paragraph 12.2
“General requirements for data to be submitted on completion of a topographical survey
project”.

Staking of Borrowpit boundaries

A complete list of all the staked points for each Borrowpit must be submitted. The list must
reflect the design co-ordinates, the staked co-ordinates and the differences between the
design and the staked positions of these Y and X co-ordinates.

Aerial photography

The following records shall be supplied in respect of each project:

a) The entire negative film for each exposure and placed into the standard metal or
plastic canister. With respect to digital images these must be in TIFF format;

b) The film index as prescribed in paragraph 4.1.4(d) “Film Index/Digital Image Index”;

c) A sets of contact photographs and/or diapositives depending on the project
specification;
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12.12

12.12.1

12.13

12.13.1

d) A sets of scanned photo images in TIFF format depending on the project
specification;

e) The Flight Plan as prescribed in paragraph 4.1.5 “Flight Plan”;

f) A Calibration Certificate for the aerial survey camera as specified in paragraph 4.1.2
“Camera’”;

9) The Lidar photography where sample photo images at the beginning, middle and end
of the project in TIFF format must be submitted;

h) A covering letter in which all the information being submitted is clearly listed;
i) All other datasets and items as prescribed for a specific project; and

)] The compliance certificate (Refer to Annexure 23).

Photogrammetric detail contour survey

The following data must be submitted in addition to the general requirements stated in
paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project”:

a) Aerial photographs/rectified photo images on which the Annotation was undertaken
from;

b) Photo Ground Control sketches; Final aerial triangulation data;

c) Co-ordinate list of Photo Ground Control ;

d) Scanned photo images/diapositives used for the mapping;

e) Flight Plan showing the number and position of all Photo Ground Control ; and

f) Compliance certificate (Refer to Annexure 23).

Orthophoto production

The Following Data must be submitted in addition to the general requirements stated in
paragraph 12.2 “General requirements for data to be submitted on completion of a
topographical survey project”:

a) Digital ortho rectified images of the complete Orthophoto at the specified scale must
be submitted in Geo TIFF format. (Continuous Orthophoto must be split into
reasonably sized digital files);

b) Digital ortho rectified images per A0 sheet and in accordance with the sheet layout.
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12.14

12.14.1

12.15

12.15.1

f)
g)

h)

Staking of road alighment

Plotted AO Orthophoto sheets (if instructed to do so);

Aerial photographs/rectified photo images on which the Annotation was undertaken

from;

Photo Ground Control sketches;

Final aerial triangulation data;

Co-ordinate list of Photo Ground Control ;

Scanned photo images used for the mapping;

Flight Plan showing the number and position of all Photo Ground Control ; and

Compliance certificate (Refer to Annexure 23).

The following data must be submitted:

a)
b)
c)
d)

e)

Survey report in digital and in a hard copy format;

Horizontal alignment, as provided by the Client, in digital and in a hard copy format;

Comparison list between the theoretical and actual staked positions;

Co-ordinate list of Permanent Survey Control used for the staking;

Compliance certificate (Refer to Annexure 23).

Cross sections on staked positions for roads

Data to be supplied:

a)
b)
<)

d)

Survey report.

Co-ordinate list of Permanent Survey Control used for this survey.

Co-ordinate list of the horizontal alignment.

Cross-section data in Excel format using the following headings:

STAKED DISTANCE

OFFSET FROM CENTRE
LINE

HEIGHT
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12.16

12.16.1

12.17

12.17.1

12.18

12.18.1

e)

f)

Co-ordinates, heights and feature codes for all cross section observations in Excel
format.

Compliance certificate (Refer to Annexure 23).

Placing of Road Reserve boundaries and property beacons

The following information must be submitted:

a)
b)

c)

d)

Survey Report;
Co-ordinate list of all beacons placed,;

Co-ordinate comparison i.e. between the co-ordinates provided and those co-
ordinates as staked/placed; and

Compliance certificate (Refer to Annexure 23).

Staking of kilometer marker positions on the existing Road Surface

The following data must be submitted:

a)

b)

f)

Centre line data as surveyed,;

Slope distances between points and calculated co-ordinates of the stake positions on
the edge of the road;

Co-ordinates of the actual staked position i.e. where the roofing nail was placed;
The differences in Y and X between the theoretical and the actual staked position;
Co-ordinates of Permanent Survey Control used for the staking; and

Compliance certificate (Refer to Annexure 23).

Structural Surveys — Bridges, Culverts and Gantries

The following data where applicable shall be supplied for structural surveys:

a)

Digital data to be supplied:
i) Drawing of the structure in 3D, AutoCAD and MicroStation format showing all

the required dimensions and strategic points surveyed at a convenient scale
when plotted on an A3 sheet (only bridges unless otherwise specified);
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12.19

12.19.1

12.19.2

12.19.3

ii) Drawing(s) of the different views in 2D, AutoCAD and MicroStation format;

iii) Co-ordinates and heights of all observed surveyed positions shall be added to
the drawings by way of a table (All structures);

iv) Co-ordinate list of all the strategic points surveyed in an Excel format, together
with measured dimensions and invert levels (All structures);

V) Photos of the different views of the structure (All structures);

Vi) Raw survey data labelled in such a way so that the reductions and calculations
may be readily undertaken by a third party (All structures);

vii)  Co-ordinate list of Permanent and other Survey Control used for the survey (All
structures);

viii)  Results of the ‘test’ surveys undertaken (All structures);
iX) List of codes/abbreviations (All structures);
X) Culvert schedule (Only culverts unless otherwise specified); and
Xi) Survey report (All structures).

b) Data to be supplied in a hard copy format:
i) All information as defined above save for the raw survey data; and
ii) Plans showing the office and field checks (All structures).

c) Compliance certificate (All structures) (Refer to Annexure 23)

Monitoring surveys

A written report in which the key findings are highlighted.

The results must be presented in a meaningful and concise manner so that the Client is able
to make an informed decision.

The results must be presented in such a manner so as to clearly reflect the following:
a) Displacements;

b) Graphs;

c) Subsidence contour if relevant; and

d) Error ellipses for the central network and monitoring points where the absolute shifts
is clearly evident.
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12.19.4 Displacements must be given in millimetres. The contours reflected on the subsidence
contour plans must be determined in accordance with the magnitude of such displacements,
and accordingly the contour intervals may vary from 1mm upwards.

12.19.5

12.20

12.20.1

12.21

12.21.1

Compliance certificate (Refer to Annexure 23)

Permanent Survey Control

Data to be submitted in digital and hard copy formats:

a)

b)

c)

d)
e)

f)

)

Survey report;

Co-ordinate list of Permanent Survey Control used and established in terms of
Annexure 12. The final co-ordinates of the newly established Permanent Survey
Control points must be certified by a Registered Surveyor and reflected on the hard
copy of the coordinate list in the project file;

Level comparisons between the level and the check levels together with the actual
and the allowable closure errors in terms of Annexure 13;

Calibration results with respect to the existing control and trigonometric beacons;
Vector data and residuals with respect to new control;

Raw survey data for conventional and GPS observations where these are labelled in
such a manner that the reductions and calculations may be readily undertaken by a
third party. Static GPS data used for post-processing shall be supplied in RINEX
format; and

Compliance certificate (Refer to Annexure 23)

Verification of existing survey control

Data to be supplied in digital and hard copy format:

a)

b)

d)

e)

Survey report which must incorporate a clear recommendation to the Client and which
is based on the verification survey;

Verification/comparison report;

Condition of beacon report;
Co-ordinate list of Permanent Survey Control used, established and checked,;
Level data together with the allowable closure errors and which is used to verify the

heights of the existing control;
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12.22

12.22.1

12.22.2

12.22.3

12.22.4

12.23

12.23.1

f) Calibration results with respect to existing control and trigonometric beacons;
9) Instruction(s) from the Client which are based on the verification report submitted; and

h) Compliance certificate (Refer to Annexure 23).

Supervision surveys for the construction of roads and Bridges

All survey records gathered, compiled and filed during the construction period. These must
be submitted in an orderly manner so as to ensure that information on all phases of the
construction project may be easily extracted.

Records of the completion survey, the final geometric alignment and all levels on the final
layer must be submitted in digital format.

The comparison between the official Road Reserve co-ordinates and those of the erected
fence must be submitted to the RE on completion. (The RE must sign this document as
acceptance of the results and to certify that the erection of the fence position conforms to
the official Road Reserve).

All records (in digital and hard copy format) relating to and which have a direct impact on
and which have been used to:

a) Verify quantities for which payment has been made;

b) Undertake quality control surveys relating to the setting out and/or monitoring of the
works;

c) Permanent survey control co-ordinates established and fixed;
d) Permanent survey control list submitted to the Contractor; and

e) Records of all disputes.

Requirements for the submission of survey data

Data as listed below and relevant for a specific survey must be submitted in a digital and
hard copy format as indicated below:

a) Drawings

i) Continuous and individual sheets
i) Orthophotos

b) DTM data

c) Break line data
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d)

f)

g)

h)

s)
t)
u)

v)

Co-ordinate lists of Permanent and other Survey Control used and established
Level diagram

Level reductions

Level comparisons

Project file (in PDF format)

i) Index

i) Survey report

iii) Co-ordinate list

iv) Working plans
V) Level diagrams

Compliance certificate

Raw survey data

Calculations and residuals

Field and office check results

Aerial triangulation results and residuals

Flight Plans

Flight Plan showing Photo Ground Control points
Culvert schedules

Cadastral data

Key plan indicating Cadastral, Permanent Survey Control points and sheet layouts
Aerial photos

Photographs of all road signs and structures
Comparisons relating to staking

Any datasets as prescribed per project

Quality control check lists

Hard copy

i) Field checked plans

i) Aerial photo contact prints
iii) Aerial films etc.

iv) Index

V) Locality plan of the survey
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12.23.2 Data to be supplied for different types of surveys

a)

b)

Vi) Survey report

vii)  Final co-ordinate list
viii)  Field Check results

iX) Quality control check list
X) Level comparisons

Xi) Culvert schedule

xii)  Manhole schedule
xiii)  Photographs of road signs and all other photos
xiv)  Compliance certificate (Refer to Annexure 23)

CAD drawings

FOLDER SUB-FOLDER FILE NAME FORMAT
CAD Drawings DGN Drawings Sheetl.DGN Micro Station
Sheet2.DGN Micro Station
Sheet3.DGN Micro Station

Continuous 2D.DGN

Micro Station

Continuous 3D.DGN

Micro Station

Keyplan.DGN Micro Station
Level diagram.DGN Micro Station
DWG Drawings Sheetl.DWG AutoCAD
Sheet2.DWG AutoCAD
Sheet3.DWG AutoCAD
Continuous 2D.DWG AutoCAD
Continuous 3D.DWG AutoCAD
Keyplan.DWG AutoCAD
Level diagram.DWG AutoCAD
Digital Terrain Model (DTM)
FOLDER SUB-FOLDER FILE NAME FORMAT
Triangles TIN.DGN
DTM (Triangular MicroStation
Irregular Network)
TIN.DWG AutoCAD
DTM Data DTM.TOT Model maker
DTM.CVD Civil Designer
DTM.XLS Excel
Break lines Breaklines.DGN MicroStation
Breaklines.DWG AutoCAD
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<)

Note: Where

ground

survey DTMs

have been

spliced into the

photogrammetric data, the word “splice” must be added to the file name.

Quality control

FOLDER SUB-FOLDER FILE NAME FORMAT
Quality Control Test results Test.xls Excel
Test data Testdata.xls Excel
Check list Checklist.doc Word
Project data
FOLDER SUB-FOLDER FILE NAME FORMAT
Project data Project File Report.doc Word
Coordinate list.xls Excel
Coordinate list.PDF PDF (signed
by Surveyor)
Levelcheck.xls Excel
Level reduction.xls Excel
Calibration.xls Excel
VerfificationReport.xls Excel
CulvertSch.xls Excel
ManholeSch.xls Excel
Codes.doc Word or Excel
Photos Photo Number.TIFF TIFF
Aerial Photos Photo Number.TIFF TIFF
General Raw Data As descn_p tive as ASCII or Excel
possible
Cadastral Cadastral.DWG
Cadastral .PDF
Cadastral.DGN
Aerial AerialTriang.xls Excel or any

Triangulation

other format

Flightplan

Flightplan.DGN
Flightplan.DWG

MicroStation
AutoCAD

Note:

The Surveyor must submit all other data not stated above in this folder

and using the same file name convention to describe such data in a clear

manner.
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d)

e)

f)

Sections (i.e. rail, road, river etc.)

FOLDER SUB-FOLDER FILE NAME FORMAT
Sections Long S(lact_|on & LongsectionNo.DGN MicroStation
Description*
LongsectionNo.DWG AutoCAD
LongsectionNo.XLS Excel

Cross Section &
Description

CrossSectionNo.DGN

MicroStation

AutoCAD

CrossSectionNo.DWG

Excel

CrossSectionNo.XLS

Note:

following descriptions; rail, road, structure etc.

Site surveys (i.e. rail, road, river etc.)

*Indicate what type of section is being submitted by adding the

FOLDER

SUB-FOLDER

FILE NAME

FORMAT

Site Survey

Specific Site
Description

Refer to paragraph
12.23.2(a) for CAD
drawings

Refer to 12.23.2(b) for
DTMs

Locality.PDF for locality

PDF

plan

Note:

which site surveys have been submitted.

A sub-folder must be created for each site survey so as to indicate

Borrowpits
FOLDER SUB-FOLDER FILE NAME FORMAT
. Specific Borrowpit Refer to paragraph
Borrowpits Description 12.23.2(a) for drawings
Refer to 12.23.2(b) for
DTMS
Control.xls Excel (BP
Control)
BdyStake.xls Excel
(boundary
staking data)

Note:

which site surveys have been submitted.
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0) GPS data

FOLDER SUB-FOLDER FILE NAME FORMAT
Control Data As per GPS As per GPS
T hi A P
opographic Data S per GPS As per GPS
Survey

o The GPS system and the Geoid used must be submitted.

. File names should reflect the coordinate system and Geoidal model used in
each case.
o Separate reference station files should be submitted if necessary.

h) General

. Notwithstanding the above, data submitted must comply with the project
specific specifications.

. Data to be submitted but which is not prescribed above must conform to the
conventions as above.

. All data submitted must be in an internationally recognizable format.
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