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Construction Survey Standard Specification - SUR-CP001

1.
GENERAL
This Standard Specification sets out the requirements for Construction Surveys.

The Contractor shall comply with the requirements of the following documents which are located from Road Design and Survey sections at: http://www.dpti.sa.gov.au/standards
Detail Design Development

Design to Survey Compliance Checklist
Construction Survey Compliance Checklist

Contract Review Form

Engineering Survey Standard Specifications 
and  

DP001 Design Presentation – Appendix A - DPTI Layer Matrix (Construction Drawings)

access document at: ftp://ftp.transportsa.com.au/tsa_techdata/CAD%20Support%20Files/CAD MATRIX.xls
2.
Construction Survey
A Construction Survey shall require the set-out of all strings and points as detailed in the contract documentation provided by DPTI Transport Services Division.

3.
Survey Standard
Pegs placed shall conform to the Road Design Standards and Guidelines as described in Design Development, Detail Design Development Section 3.1 & 3.2.
Pegs shall be marked with a brad or similar and this mark shall be placed to an accuracy of better than 10 mm.

If other marks are used they shall be placed to an accuracy of better than 10 mm.

4.
Horizontal Control
The horizontal control for each project shall be based on the existing survey stations.  The Contractor shall place additional survey stations (if required) with a unique number, refer to Engineering Survey Standard Specifications, Section 2 for numbering convention. At job completion include these in Survey Control section of project report.
The Contractor shall verify in the field all marks used to control each project and record in "As Set-out" pegging report (see Attachment A).

5.
Vertical Control
Deep bench marks that have been placed on a project shall be used for vertical control.  The levels of these marks shall be considered absolute.  All levelling carried out shall be based on these deep bench marks.
On projects where no deep bench marks exist, the vertical control shall be based on the existing survey stations.  The levels shall be based on a mark nominated by the Principal.  If no mark is nominated, a line of best fit between levels shall be adopted as the new level datum.
6.
Temporary Bench Marks
Temporary bench marks shall be established not more than 100 m apart and shall be stable enough to ensure that no vertical displacement occurs during construction of the project.  The marks shall be witnessed.

Temporary bench marks shall be levelled twice using differential levelling techniques (i.e. automatic level and staff) and the two reduced levels shall not differ by more than 5 mm.

7.
Witnessing Stamping and Painting of Marks
All marks placed shall be:

· Wooden/plastic pegs, droppers, metal pins, galvanised iron nails, spikes or drill holes

· painted yellow

· annotated with point number or chainage and offset

· witnessed with pickets in non trafficked areas

· driven flush in shoulders, lawns, footpaths and all other areas where pegs may create a hazard to pedestrians, animals and machinery if left above the natural surface.

All painting must not be obtrusive, but blend with the surrounds.
8.
Data Supplied by DPTI Transport Services Division
DPTI Transport Services Division will provide the following for each project:

· construction plans

· genio file or 12da file of strings and survey stations

· report of horizontal alignment (G strings, if available) showing tangent point chainages and centre of curve coordinates

· geometric documents report

· cross section report (if available)

· survey stations report in csv format.
9.
NAMING OF DESIGN MODELS IN GENIO OR 12DA FILE
A complete list of design strings is documented in ‘Detail Design Development’ referred to above. A summary of commonly used strings appears below:

Design Final

Commonly requested design strings used to form the design pavement surface (CE - Gutter Lip, LC - Control line level, MT - Median edge, MR - Bitumen edge wing, CI - inside bitumen edge).
Design Control

Commonly requested design control strings (MC - Alignment control, GC - Alignment control geometry, MA - Carriageway control, GA - Carriageway control geometry, MU - Linemarking control, GU - Linemarking control geometry MK - Other control, GK - Other control geometry).
Design Setout

Commonly requested set out strings ( XC - Kerb line offset, XD - Drainage pit orientation, XO - Kerb base extent, XL - Light pole orientation, XT - Traffic signal pole orientation, PLIG - Lighting pole, PPIT - Drainage structures, PRAM - Ramp cut out centre, PTSP - Signal Pole, XS - Full Depth Pavement Extents, PSSA - Survey control stations).
Design Drain

Commonly requested set out drainage strings (DI - Pipe invert or DB - Box culvert invert).
10.
PHYTOPHTHORA HYGIENE

Where a site has been identified by the principal as a high risk Phytophthora zone, the Contractor shall work in accordance with Operating Instruction 21.3 Appendix 3: Phytophthora Hygiene Procedure for Minor Works and Site Inspections. This instruction shall be followed if soil is sticking to equipment, footwear or vehicle tyres.

11. 
ITEMS TO BE SUPPLIED BY THE Contractor
The Contractor shall supply the following items:
Digital data in the form of either:

· A genio file or 12da file of all points set out placed in a model called “As Set out Model YYYY_MM_DD”.
Points set out shall match the string label in the design eg MR01 in the “As Set out Model” shall carry the same string label as MR01 in the Design Model. For offset lines drop off the first letter of the string and prefix with O i.e. OR01

· A genio file or 12da file of all points staked out using point string PUPL in a model called Layer Verification 270 Model, where 270 is the depth of layer below design 

Project Report (presented in the following order):

· Table of Contents

· Location of survey, type and job number

· Survey Party Leader names and equipment used

· a report detailing verification of horizontal control marks used on the project, including any new survey stations placed

· a report of the temporary bench marks detailing chainage, offset, type of mark used (see Attachment E) and also a summary of the two levelling runs and the values adopted

· a copy of the levelling data file or field sheets

· an "As Set-out" Pegging Report (see Attachment A)
· Construction Survey Compliance Checklist for each stage of set-out
· a report of the level differences for Street Lighting (see Attachment B)

· a layer verification report (see Attachment C)

· a DTM Layer Verification Report (see Attachment D)

· All reports to be submitted within 48 hours of each stage of set-out
· A copy of the Contractor’s Traffic Management Plan.

All documentation shall be supplied in Microsoft Excel format.

The Contractor shall retain evidence to satisfy the requirements herein.  The evidence is subject to a random audit at the Contractor's premises by DPTI Transport Services Division.
Attachment A

"As Set-out" Pegging Report

Job Number and Description: xxxxxxxx

Contractor's Reference: xxxxxxxx

Survey date: xx/xx/xx

	Pt No
	Survey Station
	String Label
	Chainage
	Offset
	As Set-out East
	As Set-out North
	Design East
	Design North
	Diff East Design-East As Set-out
	Diff North Design-North As Set-out
	Diff Staked Elevation-Design Elevation
	Mark Type

	
	S300
	
	
	
	
	
	
	
	
	
	
	Dropper

	17
	
	S001
	
	
	37861.381
	61981.184
	37861.383
	61981.187
	0.003
	0.003
	0.100
	Dropper

	23
	
	S002
	
	
	37919.007
	62001.441
	37919.010
	62001.431
	0.003
	-0.010
	0.065
	Picket

	18
	
	MR01
	CH 160
	-25
	37870.906
	61985.126
	37870.906
	61985.128
	0.000
	0.002
	0.043
	Paint

	19
	
	MR01
	CH 170
	-23
	37880.395
	61989.084
	37880.405
	61989.104
	0.010
	0.020
	0.021
	Paint

	20
	
	MR01
	CH 180
	-19
	37889.476
	61995.081
	37889.468
	61995.083
	-0.008
	0.002
	0.007
	Picket

	23
	
	S002
	
	
	37919.007
	62001.441
	37919.010
	62001.431
	0.003
	-0.010
	0.002
	Picket

	17
	
	S001
	
	
	37861.381
	61981.184
	37861.383
	61981.187
	0.003
	0.003
	0.005
	Dropper


Attachment B

"As Set-out" Street Lighting Report

Job Number and Description: xxxxxxxx

Contractor's Reference: xxxxxxxx

Survey date: xx/xx/xx

	Survey Station
	Point Id
	As Set-out East
	As Set-out North
	Design East
	Design North
	Design Elevation
	Staked Elevation
	Diff East Design-East As Set-out
	Diff North Design-North As Set-out
	dH
	Mark Type

	S317
	
	
	
	
	
	
	
	
	
	
	PSM

	
	S118
	70418.654
	50187.871
	70418.655
	50187.868
	
	
	0.001
	-0.003
	
	Dropper

	
	S314
	70383.009
	50569.285
	70383.017
	50569.272
	
	
	0.008
	-0.013
	
	PSM

	
	PLIG13
	70400.343
	50399.889
	70400.345
	50399.895
	29.327
	28.972
	0.002
	0.006
	0.355
	Peg

	
	XL131
	70400.217
	50401.419
	70400.217
	50401.412
	29.327
	28.784
	0.000
	-0.007
	0.543
	Peg

	
	XL132
	70400.480
	50398.405
	70400.478
	50398.411
	29.327
	29.142
	-0.002
	0.006
	0.185
	Peg

	
	S118
	70418.654
	50187.871
	70418.655
	50187.868
	
	
	0.001
	-0.003
	
	Dropper

	
	S314
	70383.009
	50569.285
	70383.017
	50569.272
	
	
	0.008
	-0.013
	
	PSM


Note: dH= Design Elevation - Staked Elevation

Attachment C

"Layer Verification" Report

Job Number and Description: xxxxxxxx

Contractor's Reference: xxxxxxxx

Survey date: xx/xx/xx

	SUBBASE 1

	Depth: 0.250 m; Tolerance: ± 0.020 m

	Pt No.
	Survey Station
	String Label
	Chainage
	Offset
	Design East
	Design North
	Design Elevation
	Staked Elevation
	Diff Staked Elevation-Design Elevation
	Outside Tolerance

	1
	S300
	
	
	
	4923.981
	10435.226
	100.158
	100.158
	0.000
	

	2
	
	S001
	
	
	4920.138
	10436.975
	100.276
	100.279
	0.003
	

	3
	
	S002
	
	
	4919.300
	10425.962
	100.170
	100.174
	0.004
	

	4
	
	NJ01
	260.7
	-7.7
	4915.576
	10427.571
	100.514
	100.273
	-0.241
	

	5
	
	NJ01
	269.7
	-7.8
	4911.720
	10419.383
	100.496
	100.248
	-0.248
	

	6
	
	CE01
	269.8
	-12.2
	4915.563
	10417.388
	100.367
	100.132
	-0.235
	

	7
	
	NJ01
	279.8
	-7.8
	4907.314
	10410.340
	100.470
	100.202
	-0.268
	

	8
	
	CE01
	279.8
	-12.0
	4911.094
	10408.494
	100.345
	100.095
	-0.250
	

	9
	
	NJ01
	290.0
	-7.7
	4902.883
	10401.154
	100.435
	100.163
	-0.272
	0.002 below

	10
	
	CE01
	290.2
	-11.9
	4906.568
	10399.114
	100.308
	100.041
	-0.267
	

	11
	
	CE01
	300.5
	-12.1
	4902.207
	10389.840
	100.282
	100.006
	-0.276
	0.006 below

	12
	
	NJ01
	300.6
	-7.8
	4898.312
	10391.525
	100.408
	100.127
	-0.281
	0.011 below

	13
	
	NJ01
	310.0
	-7.9
	4894.290
	10383.028
	100.395
	100.108
	-0.287
	0.017 below

	14
	
	CE01
	310.2
	-12.5
	4898.440
	10380.904
	100.256
	99.970
	-0.286
	0.016 below

	15
	
	NJ01
	320.3
	-8.0
	4889.985
	10373.764
	100.363
	100.078
	-0.285
	0.015 below

	2
	
	S001
	
	
	4920.138
	10436.975
	100.276
	100.279
	0.003
	

	3
	
	S002
	
	
	4919.300
	10425.962
	100.170
	100.174
	0.004
	


Attachment D

"DTM Layer Verification" Report

Job Number and Description: xxxxxxxx

Contractor's Reference: xxxxxxxx

Survey date: xx/xx/xx

	DTM Layer Verification Report1

	Depth: 0.270 m; Tolerance: ± 0.005 m

	Pt No.
	Survey Station
	Point
	Chainage
	Offset
	Design East
	Design North
	Design Elevation
	Staked Elevation
	Diff Staked Elevation-Design Elevation
	Difference at layer Elevation

	1
	S300
	
	
	
	4923.981
	10435.226
	100.158
	100.158
	+0.000
	

	2
	
	S001
	
	
	4920.138
	10436.975
	100.276
	100.279
	+0.003
	

	3
	
	S002
	
	
	4919.300
	10425.962
	100.170
	100.174
	+0.004
	

	4
	
	NJ01
	260.7
	-7.7
	4915.576
	10427.571
	100.514
	100.273
	-0.241
	0.029 above

	5
	
	NJ01
	269.7
	-7.8
	4911.720
	10419.383
	100.496
	100.248
	-0.248
	0.022 above

	6
	
	CE01
	269.8
	-12.2
	4915.563
	10417.388
	100.367
	100.132
	-0.235
	0.035 above

	7
	
	NJ01
	279.8
	-7.8
	4907.314
	10410.340
	100.470
	100.202
	-0.268
	0.002 above

	8
	
	CE01
	279.8
	-12.0
	4911.094
	10408.494
	100.345
	100.095
	-0.250
	0.020 above

	9
	
	NJ01
	290.0
	-7.7
	4902.883
	10401.154
	100.435
	100.163
	-0.272
	0.002 below

	10
	
	CE01
	290.2
	-11.9
	4906.568
	10399.114
	100.308
	100.041
	-0.267
	0.003 above

	11
	
	CE01
	300.5
	-12.1
	4902.207
	10389.840
	100.282
	100.006
	-0.276
	0.006 below

	12
	
	NJ01
	300.6
	-7.8
	4898.312
	10391.525
	100.408
	100.127
	-0.281
	0.011 below

	13
	
	NJ01
	310.0
	-7.9
	4894.290
	10383.028
	100.395
	100.108
	-0.287
	0.017 below

	14
	
	CE01
	310.2
	-12.5
	4898.440
	10380.904
	100.256
	99.970
	-0.286
	0.016 below

	15
	
	NJ01
	320.3
	-8.0
	4889.985
	10373.764
	100.363
	100.078
	-0.285
	0.015 below

	2
	
	S001
	
	
	4920.138
	10436.975
	100.276
	100.279
	+0.003
	

	3
	
	S002
	
	
	4919.300
	10425.962
	100.170
	100.174
	+0.004
	


Attachment E

SURVEY BENCH MARK REPORT

Description:

_______________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Abn: 92 366 288 135
	Chainage


	Offset


	Description


	Reduced Level
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