8.

ENGINEERING AND STRUCTURAL SURVEYS

This chapter covers specific instructions to the Surveyor with respect to engineering and structural
type surveys. The intention is also to standardise all outputs and deliverables.

8.1. General

8.2.

8.2.1

The Surveyor must ensure that at all times the setting out/survey data is compliant with the
requirements for setting out of plan data onto the ground or for the collection of ground data
and displaying such data on a plan by applying the correct scale and height above sea level

corrections.

Staking (Setting out)

Staking of road alignment

a)

b)

Purpose of the survey

The purpose of this survey is for the setting out of survey points, both temporary and
permanent and on pre-calculated positions in the field. This may also include the
gathering of sufficient field data for the geometric design of a road and before such road
is constructed (Sectioning).

Phases of the survey

The following are generally recognised as separate phases of this type of survey:

i)

i)

ii)

iv)

The Basic Survey: This being the establishment of a horizontal and vertical
survey network of Permanent Survey Control beacons (including the supply of all
related records) in instances where no Permanent Survey Control beacons were
established during previous surveys. See Chapter 5 “THE ESTABLISHMENT OF
PERMANENT AND OTHER SURVEY CONTROL POINTS”.

Staking: This being the setting out and fixing of the road alignment Key Points
and the road alignment intermediate points on the ground whether this is
undertaken by centreline or offset staking (with or without referencing).

Sectioning: This being the field survey work required to determine the ground
profile for the production of long- and cross sections. Note: This phase does not

always form part of the staking work unless specified by the Client.

The Plotting: This being the extraction and drawing of long- and cross-sections
where sectioning forms part of the instruction.
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c)

V) Checking: This being the final checking of all information and the supply of all
check related records.

vi)  Submission of records: This being the provision of data that is to be submitted to
the Client on completion of the survey project.

General

Provision is made for four methods of staking:

i) Normal centre line staking without referencing;
i) Normal centre line staking with referencing;

iii) Offset Staking without referencing; and

iv) Offset Staking with referencing.

Prior to commencing with such survey, the Surveyor must confirm which method of
staking is required and further whether cross-sections are required.

For the production of cross-sections without staking reference must be made to the
Chapter on Digital Terrain Models (DTMs).

i) The staking interval

Unless otherwise specified by the Client, the standard staking interval is 20m and
10m in the case of curves with radii of less than 200m.

i) Stake value

The stake value of any point shall be recorded in metres and to three decimals of
a metre, e.g. 1276.320.

iii) Horizontal alignment
. Pre-calculation
The approved horizontal alignment must be supplied by the Client.
iv) Checking
A final co-ordinate list of all points and reference points must be submitted

reflecting the differences between the staked coordinate and the co-ordinate
supplied for staking.
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d)

Basic survey

The provisions of Chapter 5 “THE ESTABLISHMENT OF PERMANENT AND OTHER
SURVEY CONTROL POINTS” are applicable.

Staking

Setting Out of Road Alignment Key Points and Road Alignment Intermediate
Points.

The Key Points, e.g. beginning of curve (BC), end of curve (EC), beginning of
transition curve (BTC), beginning of circular curve (BCC), etc. and Intermediate
Key Points at every even 200m along straights, e.g. 12 200 and 12 400, etc. and
on curves every 100m, e.g. 14 100 and 14 200, etc., must be set out from existing
Permanent Survey Control beacons. Intermediate Key Points less than 5m from a
key point need not be placed or referenced. In the case of curves of less than
200m radius, the position nearest to the centre of the curve must be an
intermediate key point.

The centre line intermediate points (20m interval points) required for cross- and
longitudinal sections shall be set out from Key Points, Intermediate Key Points or
Permanent Survey Control beacons.

All staked key- and Intermediate Key Points shall be recorded for positional
checks after the peg has been established in the field. A comparison between the
supplied and placed co-ordinate shall be made and submitted with the final data.

. Peg sizes for Key Points

Steel pegs of a minimum diameter of 10mm and of 300mm in length shall
be used for all Key Points.

. Concreting of Key Points

Pegs for Key Points shall be placed in a concrete casting (minimum depth of
200mm below the ground). The concrete casting must be of a minimum
diameter of 200mm and must be moulded so that the peg protrudes not
more than 5mm above the surface of the concrete (unless otherwise
specified). Refer to Paragraph 5.1.1(f) “Construction of the Permanent
Survey Control beaconing” for strength of concrete and Paragraph 5.1.1d)
“Numbering of beacons” for numbering and lettering.

Key Points must not be used until the concrete has set properly.
. Marking of Key Points

Key Points shall be marked by a cairn of stones of at least 0.3m height and
coated with a durable white lime product.
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f)

)

Intermediate points must be suitably marked to facilitate the measuring and
heighting of the cross-sections. Unless specified, pegs are not required to
be placed.

ii) Heighting of key and intermediate points

. All staked key and Intermediate Key Points and their reference points (if
placed) shall be spirit levelled and their full stake values recorded in metres.

. All Key Points shall be spirit levelled.

. Forward and reverse spirit levelling must not be carried out simultaneously
with the same instrument, even if two different staves are used.

. The intermediate points need not be spirit levelled, but may be determined
by tachometric or GPS methods, provided that proof that the geoid was
properly modelled and that the GPS base length was restricted to 500m is
supplied. The existing Permanent Survey Control levels must be used to
model the geoid.

o Height differences of greater than 50mm between the top of the peg and
actual ground level must be recorded and noted in the technical report.

Offset staking

Offset staking may be permitted only with the approval of the Client.
The offset stake values must be calculated to be perpendicular to the centre line. All Key

Points staked at an offset shall indicate the distance and direction from the centre line
(e.g. 2200/5m R) on the beacon.

Staking with referencing

i) Reference pegs

. As a general rule, reference pegs must be placed at 15m or 20m on either
side of the centre line (depending on the width of the Road Reserve) and
perpendicular to the centre line (i.e. at 90° to the tangent at the centre line).
Reference pegs must be placed where they are least likely to be disturbed.

. The Surveyor must liaise with the Client so as to ensure that reference pegs
are placed so as to be clear of any future earthworks.
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h)

ii) Referencing requirements
. Straights- multiples of 200 metres.

. Curves- Begin Curves (BCs), Begin Transitional Curves (BTCs), End
Curves (ECs), End Transitional Curves (ETCs) and multiples of 100 metres.

. Short curves under 200m in length- BCs, ECs, etc. as well as the peg
nearest to the centre of the curve which shall be an intermediate key point.

iii) Horizontal accuracy

Reference pegs shall be placed within 20mm of their required true position in
relation to the centre line peg.

The distance from the centre line of each reference peg must be recorded.

Numbering and lettering

i) Pegs indicating the position of the Key Points must be numbered and lettered so
as to be read when facing in the direction of increasing stake distance.

i) The point description (e.g. BC1, EC1, 12 200, etc.) must be punched with lettering
of not less than 7mm in size on a strip of non-corrosive metal, 0.7mm to 1.5mm in
thickness and firmly set in the concrete or by white road paint where pegs are

placed in a tarmac or similar surface.

iii) In the case of reference pegs, the letters R (right reference) or L (left reference)
and the offset distance must be displayed.

Specific requirements for the staking of the horizontal alignment on an existing surfaced
road.

i) All relevant requirements stated above shall apply.

ii) Staked points shall be defined on the existing Road Surface as follows:

. A roofing screw driven flush with the surface of the road,;
. A spot with minimum diameter of 10cm painted around the staked point; and
. The staked value painted next to the roofing screw-using road marking paint

and recorded to three decimals of a meter for each key point and
intermediate key point position. Decimals of a kilometer may be painted on
the 20m intermediate staked positions.
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8.3 Long and cross sections

8.3.1 General requirements for cross sections on staked positions

8.3.2

8.3.3

a)

b)

c)

d)

e)

This survey must be based on a network of Permanent Survey Control beacons and/or
the staked Key Points;

No photogrammetric cross sections are permitted;

GPS equipment may not be used to determine elevation for points surveyed on the Road
Prism (Toe line to toe line) or drainage structures;

GPS survey methods may be used for areas which are not on the Road Prism, provided
that the Geoid has been correctly modelled using all the existing survey control points in
the survey area and the latest South African geoid model. The base lengths are
restricted to 500m; and

Cross-sections must be taken at 20m intervals and perpendicular to the staked line and
must extend 10m beyond the Road Reserve width, unless otherwise specified.

Long sections

Long sections must be derived from the cross-section measurements as well as from additional
measurements taken on the centreline such as at features and changes of slopes.

Measurement requirements for longitudinal and cross-sections

Levels must be taken on the following features and their stake values recorded:

a)
b)
c)
d)
e)
f)

a)

All changes in slope.

Top and toe of banks, water's edge and bed levels of water courses.
Beginning and end of Bridge decks.

Invert levels at both ends of Culverts.

Railway lines (both rails).

Road intersections (both edges).

Unless otherwise specified, the following positions shall be surveyed on the typical cross
section of the road:

i) All changes of slope

ii) LHS Toe Line
iii) LHS Shoulder Breakpoint
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h)

iv) LHS Edge Tar/Road Surface

V) LHS Yellow Line

Vi) Centre Line

vi)  RHS Yellow Line

viii)  RHS Edge Tar/Road Surface

iX) RHS Shoulder Breakpoint

X) RHS Toe Line

Xi) Up to the required width as specified

Refer to Annexure 15 for expansion of abbreviation.

The height of the lowest conductor for power and telephone lines must be determined in
relation to the centre line and both Shoulder Break Points of the proposed road.

The heights of power and telephone lines over an existing road must be determined in
relation to both edges of the road. The position where the observation is taken must be
depicted on the plans.

The height of power lines must not be measured with a staff or tape. The air
temperature at time of measuring must be recorded and depicted on the longitudinal
section.

Where the staked alignment ties into an existing road then levels must be established
along the centre line of the existing road at 20m intervals and a distance of at least 200m
beyond the staking. Unless otherwise instructed and with reference to minor accesses
such levels must be taken up to a distance of 100m beyond the staking.

8.3.4 Omissions from plans

Any topographical feature which has changed or such a feature that does not appear on the
survey plan within 50m of the staked line, must be surveyed and updated onto the existing
survey plan.

8.3.5 Drawing of sections

a)

Drawing of the longitudinal section (if required)

i) Unless otherwise specified, the longitudinal section must be prepared on a
standard AO size sheet and at a scale of 1:100 vertical and 1:1000 Horizontal.

ii) The direction of the profile must correspond to the direction of the increasing stake
value on the layout plan.

iii) Each sheet shall begin on an even kilometer distance and there shall be no
overlap between adjoining longitudinal sections.
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iv)  Where a staked line ties into an existing road alignment the profile shall be
extended as per Paragraph 8.3.3 “Measurement requirements for longitudinal and
cross-sections”.

V) Additional features

The stake values and height of the following features must be shown on the
longitudinal section:

. Beginning and end of Bridge decks;

. Culvert dimensions and invert levels (i.e. inside bottom);

. Railway lines (both rails);

. Intersecting road (both sides);

o Power and telephone lines, as well as height clearances; and

. Underground pipes and cables where their position is marked on the ground
surface.

b) Drawing of cross-sections (if required)

i) Unless otherwise specified, the scale shall be 1:100 horizontal and vertical.

i) Cross-sections shall be plotted parallel to the horizontal edge of the sheet and the
stake value must increase from the bottom edge of the sheet towards the top of
the sheet, commencing at the bottom left hand corner of the sheet.

iii) Abbreviations: Features must be depicted on the cross-section by using the
abbreviations as specified in Annexure 15.

8.3.6 Data to be submitted on completion

Refer to paragraphs 12.1 “General — all surveys”, 12.14 “Staking of road alignment” and 12.15
“Cross sections on staked positions for roads”.

8.4 Placing of Road Reserve boundary beacons (non-Cadastral surveys)

8.4.1 Points to be staked

a) The co-ordinates staked are generally those co-ordinates of the Road Declaration and as
published in the Provincial or Government Gazette.
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b)

In order to clearly demarcate the Road Reserve, a permanent boundary beacons must
be placed at the Bending Point of the proposed fence line. The co-ordinates as per the
Declaration published are to be used.

8.4.2 Beaconing

8.4.3

a)

b)

d)

e)

f)

The boundary beacons shall be a “Y” type iron standard weighing not less than 3kg per
metre or an iron peg of not less than 20mm in diameter. The length in each case shall be
not less than 600mm and shall be driven into the ground to a depth of at least 550mm. If
the boundary beacon is on solid rock, a hole 10mm in diameter must be drilled into the
rock and to a depth of 25mm. An identification aluminium tag must be affixed to the iron
standard/peg. If deemed necessary, the iron standard or iron peg may be embedded in a
symmetrical block of concrete. When the boundary beacon falls in soft sand/ground the
length of the iron standard or iron peg must be increased sufficiently to ensure the
stability and permanence of the boundary beacon.

Where the post(s) of an existing fence coincides with a Bending Point(s), then such
fence post(s) may be adopted as the beacon. The top 200mm of the fence post must be
painted red with durable oil-based paint.

Where the Road Reserve boundary crosses a fenced Cadastral boundary in rural and
Urban Areas, Y-type iron standards as specified above must be placed at the
intersection of the Cadastral boundary and the Road Reserve boundary so as to
demarcate the declared width of the Road Reserve .

Where the Road Reserve boundary crosses a Cadastral boundary which is unfenced,
then the intersection of those boundaries must be pre-calculated and marked as
specified above for a Y-type standard.

All placed points shall be recorded for position checks after the peg has been established
in the field. A comparison between the supplied and placed co-ordinate shall be made
and submitted with the final data on completion.

It is to be noted that for some Road Authorities the Road Reserve will, either prior to or
after completion of the road construction project, be surveyed by a professional Land
Surveyor which will be utilise in the framing and approval of the relevant diagrams used
to enable the Road Reserve to be created in Title.

Data to be submitted on completion

Refer to paragraphs 12.1 “General — all surveys” and 12.16 “Staking of Road Reserve
boundaries and property beacons”.
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8.5

8.5.1

8.5.2

Placing of property beacons (Cadastral surveys)

Points to be placed

a) This generally entails the re-location of existing Cadastral beacons or the establishment
of new Cadastral beacons for a sub-divisional type survey.

Beaconing

a) With respect to the placing of beacons, the Professional Land Surveyor must adhere to
the following specifications:

i) 600mm Iron standards as described in Paragraph 8.4.2 “Beaconing” must be used
as the beacon and placed in accordance with the Land Survey Act and the
Regulation framed thereunder;

i) Fence posts may be adopted as beacons, provided that they are of a permanent
nature, and satisfy the requirements of the Land Survey Act and the Regulation
framed thereunder; the top 200mm of all fence posts so adopted as Cadastral
beacons must be painted green with durable oil based paint; and

i)  All beacons placed must be marked by a cairn of “white-washed” stones.

b) The placing of beacons is restricted to distances not exceeding 3km from any control
point.

c) With respect to the beaconing of the Road Reserve, the Professional Land Surveyor
must have regard to the following:

i) Where the Road Reserve has been previously demarcated but is at the time of
survey not fenced, then subject to the following provisions, the staked positions
may be adopted:

. Where a deviation exceeds a Y, X coordinate misclosure of 0.5m, the
Bending Point co-ordinates as supplied must be adopted, provided further
that; and

o Where an Acquisition Plan exists with co-ordinates then such co-ordinates

shall be adopted.

ii) Where the Road Reserve has not been previously demarcated and is at the time
of survey not fenced, then the bending point co-ordinates as supplied must be
adopted, unless an Acquisition Plan exists with co-ordinates, then in that event
such co-ordinates must be adopted,;

iii) Where the Road Reserve is fenced, it is generally common practice to adopt the
fence line as the boundary, provided that no ‘small slivers’ are created between
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the fence line at the actual subdivisional boundary and that the adoption of such
fence line does not vary the area as quoted on the relevant Acquisition Plan by a
percentage factor which exceeds 10% of the area to be acquired. Where this
tolerance is exceeded, then the Client must be immediately notified by the
Professional Land Surveyor. If a fence post is adopted as a Cadastral beacon, the
top 200mm of the fence post must be painted green using durable oil based paint;
and

iv)  Where a fence post cannot be adopted as a beacon, then the beacon placed must
be in such proximity to the fence post so as to minimise this effect on the
boundary.

8.5.3 Data to be submitted on completion

8.6

8.6.1

i)

For beacon relocations, the data shall be submitted in terms of paragraphs 12.1 “General
— all surveys” and 12.16 “Placing of road reserve boundaries and property beacons”.

For sub-divisional surveys, the data shall be submitted in terms of the Land Survey Act
and the regulation framed thereunder.

The staking of kilometer marker positions on an existing surfaced road

Determination of horizontal road alignment on an existing surfaced road for the staking of route
markers

The use of a vehicle mounted GPS to establish the road alignment is permitted for this survey,
subject to:

a)

b)

d)

e)

The determination of the horizontal alignment co-ordinates where the maximum spacing
shall not exceed 20m intervals. Distances between consecutive 20m centre line points
must be converted to slope distances. Kilometer marker positions must then be staked at
every 200m or 1000m on such slope distances.

The survey and recording of the kilometer values of existing provincial kilometer markers
positions at approximately 5km intervals.

The determination of the horizontal alignment based on a starting point position and
kilometer value supplied by the Client.

The end point kilometer (km) distance must be established and staked. The Surveyor
must determine the distance of this end point in relation to the last whole km distance.

The data being supplied in a digital format to the Client shortly after the completion of the
horizontal alignment survey and where the following is then relevant:
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i) Prior to commencing with the staking of the marker board positions the following
must be undertaken:

o Position of the horizontal alignment i.e. kilometer slope distances, co-
ordinates and heights based on a given start point and at 20m intervals in
Excel format;

. Provision in the above file of the kilometer slope distance, co-ordinate and
height of the end point;

o Provision of the slope kilometer distance, Y and X co-ordinates of the
existing kilometer markers positions relative to the above alignment; and

. Provision of the co-ordinate list of all the centre line points at the required
stake position (200m or 1000m) intervals in Excel format.

Note: This data must be verified by the Client and be returned to the
Surveyor with the necessary comments/approval within 3 working days after
such submission.

8.6.2 Staking of Kilometer Marker Positions

8.6.3

a)

b)

c)

d)

Determine the position to be staked which must be at an offset (from the edge of the
road) from the centre line co-ordinates;

Staking the Kilometer Marker positions at a standard interval of an even 200 or 1000
meter slope distance and on an agreed offset to the road centreline which is generally
0.1m from the edge of the road;

Staking of terminal points (they are the start and end points of a route section and which
may not be at whole kilometer distances) on the Road Surface. This point shall then be
marked by a 1.8m y-type-iron standard (protruding 0.8m out of the ground) and painted
white and where the top 300mm must be painted red. This iron standard must be
perpendicular to the road centre line and placed 3m inside the Road Reserve.

The position of the staked points shall not differ from their theoretical position by more
than 100mm.

Marking of the Staked Points

a)

The staked points shall be reflected on the existing Road Surface as follows:
i) A roofing screw driven flush with the surface of the road;

ii) A spot with minimum diameter of 10cm painted around the staked point using
white road marking paint; and
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8.6.4

8.6.5

8.7

8.7.1

8.7.2

i)  The staked value painted next to the roofing screw, recorded in kilometers and to
one decimal of a kilometer.

Check Survey

a) The staked position must be recorded as WGS84 waypoints in a format that may be
imported into a “handheld GPS” and which must be submitted to the Client. This data
must also be used to compile a comparison list between the calculated and staked co-
ordinate which must also be submitted to the Client on completion of this survey.

b) After completion of the survey the Surveyor must conduct a site visit together with the
Client or the Client’s representative so as to sign off the works.

Data to be submitted on completion

Refer to paragraphs 12.1 “General — all surveys” and 12.17 “Staking of kilometre marker
positions on the existing Road Surface”.

Structural surveys — Bridges, Culverts and Gantries

Note:

Structural surveys do not automatically include the survey of the bridge/culvert sites.
Purpose of the survey

The purpose of this survey is to collect sufficient and accurate As-Built information (dimensions
and positions) of an existing structure for use by the design engineers.

Where an existing structure is to be widened then the extent of the survey will largely depend

on the nature of such design and accordingly it is therefore very important that the exact scope
of the survey and specific requirements for the drawings be first agreed with the Surveyor.

Phases of the survey

The following are generally recognised as separate phases of the survey:

a) The Basic Survey: This being the establishment of a horizontal and vertical survey
network of Permanent Survey Control beacons (and the supply of all related records) in
the event that Permanent Survey Control beacons were not established during previous
surveys.

b) Structural survey: This being the field survey work for the purpose of collecting
sufficient and accurate As-Built information so as to be able to represent the structure on
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c)

d)

e)

a drawing and for the production of long- and cross sections. As this phase is not
generally included in the standard procedures, specific instructions must be issued by
the Client in this regard to ensure that all critical aspects of the structure to be surveyed
are captured.

The Plotting: This being the compilation of drawings which must specifically suit the
requirements of a design engineer.

Checking: This being the final checking of all information and the supply of all relevant
check records.

Submission of records: This being the final data which must be submitted to the Client
upon completion of the survey project.

8.7.3 General requirements for the detail survey of existing structures

a)

b)

Structures to be surveyed

The Client will issue specific instructions and will describe each structure to be surveyed
in accordance with the table below:

Structure Centre Point Description of
Structure Km Ref. Coordinates Structure
Description WGS 84 Rectangular Centre Point
Y (meters) X (meters)
Survey equipment
i) Global Positioning System (GPS) equipment may not be employed for this survey.

ii) Only equipment that will satisfy the accuracy requirements shall be used.

iii) Laser Scanning in terms of Chapter 14 “LASER SCANNING FOR STRUCTURES,
THE COLLECTION OF DIGITAL TERRAIN DATA AND ROAD SURFACE
MARKINGS” and at paragraph 14.4 “Specific requirements for Stationary
Terrestrial Laser Scanning (STLS) of Bridge structures” may be used, provided
that requirements as per Chapter 8 “ENGINEERING AND CONSTRUCTION
SURVEYS” are fully complied with.

iv) Photogrammetric terrestrial methods may be used provided that all requirements

as per Chapter 8 “ENGINEERING AND CONSTRUCTION SURVEYS” are fully
complied with.
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c)

d)

e)

Survey control

ii)

The survey shall be based on a network of inter-visible Bridge Permanent Survey
Control Bridge beacons. Refer to paragraph 5.3 “Specific requirements for the
establishment of Bridge Site survey ground control”.

Additional control, fixed to the same accuracy as for the Bridge site control
beacons may be required in order to enable all of the required positions on the
structure to be observed.

The establishment of Permanent Survey Control beacons around the Gantry is not
a requirement. The survey must be based on the existing control along the route.

Points to be surveyed

Where the structure to be surveyed differs substantially from the standard
structures as depicted in Annexures 17 and 18 to this document, then the
Surveyor must obtain clarification from the relevant Structural Engineer on the
exact survey requirements and he must do so prior to the commencement of such
survey work.

Y, X and Z observation and dimension measurements must generally be in
accordance with Annexures 17 and 18;

Digital photos must be taken at different views for each structure surveyed and
where the view point is described. Such photos and Annotation must be submitted
together with the survey records;

Surveyed positions represented by its point number may be shown on such
photographs for clarity purposes.

Quiality control

Office and field quality control must be undertaken on the works. After the drawings
have been completed, then at least 10 check observations per structure must be
observed in order to check the quality of the work. These check points must not form
part of the structural survey data set. Check survey results must indicate the Y, X and Z
differences between the data on the drawing and the check data. These check records
must be submitted together with the other records of the project;

8.7.4 Specific requirements for a Bridge structure

a)

The survey drawing must comprise the following 2-dimensional views (2D):

i)

Top view (plan view);
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i)

ii)

Cross-section view — the number of sections portrayed must be determined by the

type of structure so as to give a clear representation of the structure; and

Both side views.

b) Features to be surveyed

The above named views must be surveyed showing the following levels
dimensions which must be measured:

. The total length of each span of each deck;
. The clear span of each span of each deck;
. The width and length of each support at top and bottom;

. The depth of the deck;

. The levels on top of the footings (foundation);

. Position of NJ balustrades, or any other balustrades or handles;
. Levels on the abutment and piers;

. Existing visible services through the deck;

. The soffit levels subject to the following and/or additions:

and

- The minimum vertical clearance and all levels and positions on the

soffit profile.

- The level and position at the start and end of each span of each deck.

. The deck levels at regular intervals which shall not exceed 5m and at each

end of each span along each edge and centre line of the deck;

. The kerb levels at the supports;

. The asphalt thickness at the kerb at end of the spans on each edge of deck;
and

. Intersection angle or angle of skew relative to the river/road/railway line

(Refer to Annexure 27).
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c)

d)

Three dimensional drawing (3D)

A three dimensional (3D) drawing to scale must be compiled showing a combination of
the above named views in order to give an accurate representation of the structure.

Data to be submitted on completion

Refer to paragraphs 12.1 “General — all surveys” and 12.18 “Structural Surveys —
Bridges, Culverts and Gantries”.

8.7.5 Specific requirements for a Culvert structure

a)

b)

For Culvert type structures refer to Annexure 17. In addition the following additional
levels and dimensions must be given:

i) The levels on the top of the headwall, levels of the soffit below the headwall and
levels on top of the deck directly behind the headwall at the inlet and outlet. These
levels are required for both left and right hand side of the structure.

ii) The invert level at the inlet and outlet.

iii) The dimensions and the relative positions of the wing walls.

iv) The perpendicular width of each ‘opening’ and each support at the inlet and outlet
where this is measured at the top and the bottom.

V) The position of headwalls relative to the centre line or staked line of the road.
Vi) The angle of skew (Refer to Annexure 27).

vii)  The extent of the concrete slab at the in- and outlets.

Drawings

i) If so instructed, the survey drawing shall be comprised of a 2D front view of the
structure depicting all the surveyed dimensions.

ii) Culverts shall always be surveyed in terms of paragraph 8.7.5. “Specific
requirements for a Culvert structure” and be depicted on the survey drawing in
plan form. The observed points must form part of the survey data.

iii) In addition to the above the Surveyor may be instructed to prepare specific
drawings of the Culvert.

Refer to Annexure 17.
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C) Data to be submitted if detail drawings are required.

Refer to paragraphs 12.1 “General — all surveys” and 2.18. “Structural Surveys —
Bridges, Culverts and Gantries”.

8.7.6 Specific requirements for Gantry surveys

a) For gantry surveys and the presentation of the data refer to Annexures 18.4 and 18.5.
In addition, the following additional levels and co-ordinates must be given:

i) The level on top of the concrete footings.

ii) The level on top of the foot plates.

iii) The level on top of the bolts.

iv) The level on top of the gantry (both sides).

V) The level on top of all sign boards.

Vi) The co-ordinates of the setting out points (the centre point between the four
outside bolts referred to as POS).

b) Drawings

i) The survey drawing must comprise of a 2D front side view and a top view drawing
where all dimensions and levels are indicated as per Annexures 18.4 and 18.5.

ii) Annexures 18.4 and 18.5 only serves as a guideline. The specific survey for
different types of gantries must be surveyed by taking the requirements as shown
in the annexures into account.

C) Data to be submitted

Refer to paragraph 12.1 “General — All Surveys” and 12.18 “Structural Surveys —
Bridges, Culverts and Gantries”.

Standard Survey Methods TMH11 Version 2.0 March 2012 8-18



