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710  Construction Surveying - General 
CMM provisions mobilized by the contract: 

 710.3 ................................................................................................. contractor data packet 

710.1  Responsibility for Surveys 
Generally, construction survey work will consist of setting the construction stakes necessary for field 

control and layout. It will include setting stakes or marks to establish alignment, grade, and slopes for 
grading the roadway, ditches, and channels; to designate limits of right-of-way; to establish alignment 
and grade for base and surface courses; and to establish location, grade, and alignment of structures. 
Construction survey work will also consist of taking measurements, such as cross sections or a digital 
terrain model (DTM), for determining quantities of work. 

The engineer is directly responsible for the construction survey work. Regardless of how the survey crew 
is organized administratively, the engineer must have full knowledge of methods used and results 
accomplished. 

The engineer, by means of the survey crew, will furnish and set the initial stakes for establishment; 
however, standard spec 105.6 provides that the contractor will furnish such other facilities and labor 
the engineer may deem necessary for setting stakes or points after work has begun. The contractor is 
required to furnish all stakes and other material necessary to preserve and protect stakes or points. 
The contractor must furnish and set all additional stakes or markings necessary to transfer alignment 
or grades from the controlling stakes or points established by the engineer. 

If any survey monuments stakes set by the department are carelessly or willfully destroyed or disturbed 
by the contractor, the cost of replacement by the department may be charged against the contractor 
and deducted from the next payment. 

Attention should be directed to safety of the survey crew when performing survey work, especially where 
work is subject to public traffic or construction machinery movements. The crew chief is responsible for 
implementing and maintaining safe procedures on survey work and for ensuring proper use of safety 
measures such as hard hats, safety vests, warning signs, flags, paddles, etc. 

Construction survey work done by the contractor, or by a consultant engineering firm retained by the 
State or by the contractor, shall adhere to and meet the same standards under which department 
personnel operate. It will be the responsibility of the engineer or designated inspector to randomly 
check the survey work of the contractor or consultant to ensure that qualified personnel have been 
retained and are performing competently. 

710.2  Coordination with Contractor's Operations 
The survey work must be planned and accomplished with due regard for the expediency and accuracy of 

the work under the contract. To avoid delaying the contractor's operations due to lack of staking, 
complete as much of the survey work and staking as is practicable before actual start of construction 
activities. Where staking is delayed or is required subsequent to start of contract operations, setting of 
stakes should be in accordance with the sequence of the contractor's plan of operations. 

The engineer and members of the engineer's staff responsible for staking should confer with the 
contractor's superintendent concerning the method of staking to be used, how stakes will be marked 
and guarded, offsets, spacing, etc. Information to be placed on stakes, abbreviations to be used, 
location of message on stakes, etc., should be carefully established so no misunderstanding or 
misinterpretation will result. 

Staking may be one of the items discussed at the preconstruction conference. A contractor data packet 
will be made available at the preconstruction conference to facilitate staking operations. 

Requirements for documentation of supplemental control as prescribed in 710.3, table 710-1 are called into the contract by standard 
spec 650.3.12. 

710.3  Contractor Data Packet 
The contractor data packet consists of the folder (legal size brown expanding wallet) prepared by the 

Design Engineer. The packet contains survey information, Design Data Files, and documents to be 
used by the contractor. This list provides categories of digital data, submittal requirements, data 
formats, the person responsible for survey data and links to FDM procedures and WisDOT forms to 
used. 

https://wisconsindot.gov/rdwy/stndspec/ss-01-05.pdf#w105x6
https://wisconsindot.gov/rdwy/stndspec/ss-06-50.pdf#w650x3x12
https://wisconsindot.gov/rdwy/stndspec/ss-06-50.pdf#w650x3x12
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TABLE 710-1  Design Data Files 
 

Categories of digital data 
exchange (reference related 

documents) 
Item Format Responsible 

party Comments 

Existing and proposed 
design data 

Provide a copy of all 
digital data to 

contractor 
Digital Design 

engineer 

Refer to FDM 19-10-43 attachment 43.1 for 
the list of files to be provided and 

acceptable formats. 

 

Complete DT1291 
U.S. Public Land 

Survey Monument 
Record 

Digital & 
paper 

Contractor 
(RLS required) 

The form shall be completed by a 
registered land surveyor (RLS) under 

contract to perpetuate landmarks on the 
project. 

 
Complete DT2262 

Control Survey Station 
Record 

Digital & 
paper Contractor 

The form shall be completed by surveying 
contractor to graphically document new 

horizontal control set in the field. 

 Complete Contractor 
Staking Data Record 

Digital & 
paper Contractor  

Field control data DT2262 Control 
Survey Station Record 

Digital & 
paper 

Design 
engineer  

 Existing horizontal and 
vertical field control 

Digital & 
paper 

Design 
engineer 

Existing data may be provided on paper or 
may be scanned. See FDM 19-10-43.5.1 

for acceptable formats. 

 Existing benchmarks Digital & 
paper 

Design 
engineer Provide if not in plan. 

 Existing section corner 
ties 

Digital & 
paper 

Design 
engineer Provide if not in plan. 

 

The contractors data packet will be labeled with "Project name, Project ID, "Survey Information - Keep in 
Field Office when not in use of - DO NOT LOSE!". 

Not all projects will require all categories of data. Refer to FDM 19-10-43 for details regarding the 
categories of data and the recommended electronic project data by project type. 

710.4  Accuracy and Tolerance 
It is essential that work procedures in staking a project be conducted in a manner to avoid making 

mistakes and errors. Errors in staking may lead to additional expense for the project. It is necessary 
when staking structures, right-of-way, or other work requiring high precision, that the work be carefully 
done and rechecked before being released as final. It is assumed the crew chief is familiar with 
methods and procedures in staking; however, concurrence as to method and procedure must be 
obtained from the engineer before the start of staking operations. To promote efficiency and accuracy 
in the work, each member of the survey crew and especially new members should be explicitly 
instructed in the proper manner and method of taking measurements and setting stakes. The engineer 
must make periodic observations and checks on the work to ensure the survey work proceeds 
properly and conforms to the accuracy required. 

Basic horizontal and vertical controls are to conform to recognized accuracy. Refer to FDM 9-35-5, and 
FDM 9-40-5 for orders of accuracy. Other construction stakes should be set to an accuracy 
corresponding with their use. 

It is generally accepted the error of closure in establishing or checking an intermediate bench mark be not 
more than 0.02 ft (6 mm), while for other level work such as taking cross sections or setting grade and 
slope stakes and similar work, an error of closure on a bench mark of 0.05 ft (15 mm) is allowable. 
Under circumstances where it is not considered to be critical to the work, a greater error of closure 
may be permitted. 

Generally, level rod readings should be taken to the nearest 0.01 ft (3 mm) in setting grade for forms, 
structures, and pavements; to at least the nearest 0.05 ft (15 mm) in setting sub-grade and base 

https://wisconsindot.gov/rdwy/fdm/fd-19-10.pdf#fd19-10-43
https://wisconsindot.gov/Pages/global-footer/formdocs/default.aspx
https://wisconsindot.gov/Pages/global-footer/formdocs/default.aspx
https://wisconsindot.gov/Pages/global-footer/formdocs/default.aspx
https://wisconsindot.gov/rdwy/fdm/fd-19-10.pdf#fd19-10-43.5.1
https://wisconsindot.gov/rdwy/fdm/fd-19-10.pdf#fd19-10-43
https://wisconsindot.gov/rdwy/fdm/fd-09-35.pdf#fd9-35-5
https://wisconsindot.gov/rdwy/fdm/fd-09-40.pdf#fd9-40-5
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stakes; and to the nearest 0.1 ft (30 mm) when reading ground elevations for cross sections and 
setting slope stakes. 

710.5  Care of Equipment 
The global positioning system (GPS) equipment, total stations, theodolites, transits, and levels used on 

construction survey are precise instruments and are expensive. The retention of their value and the 
results of the work depend to a large degree upon proper care and functioning of these instruments. 
Proper care must be exercised when handling and transporting surveying instruments to protect from 
possible damage. Survey equipment should never be left unattended when in use. When not in use, 
equipment should be stored in a secure and locked location. 

Instruments should be cleaned, checked and adjusted for accuracy frequently to ensure proper working 
order. Procedures for checking instruments and making the necessary adjustments may be found in 
most surveying manuals. Pamphlets containing methods and procedures for proper adjustment of 
instruments may be obtained from manufacturers of surveying equipment through the region office. 

710.6  Survey Notes and Records 
710.6.1  Data Records 

In general, all measurements and calculations of contract quantities must be accurate. Both hard copy 
and electronic records of contract quantities must be complete and detailed enough to sustain an 
audit, and records of all activities pertaining to the contract must contain sufficient detail and must be 
clear enough to be read and understood by any one unfamiliar with the contract. Refer to the section 
of this chapter, which includes a list of forms and digital data to be completed by the contractor. 

All construction survey notes covering alignment, bench levels, cross sections, grade stakes, slope stakes, 
stakes set for structures of all types, and any other survey work related to the construction of the project 
should be recorded in standard notebooks (as well as electronically, when possible in the AASHTO 
Survey Data Management System (SDMS) or CAiCE archive format) at the time of performing such 
survey work and should become part of the contractor data packet. Cross section notes to be processed 
electronically may be recorded, as the sections are taken, on forms provided for that purpose and slope 
stake notes may be entered on appropriate computer tabulation sheets, but preferably this will be 
recorded electronically as the data is collected. 

Survey notes should be accurate and legible and should be recorded in a neat, orderly manner. Information 
should be provided to show a complete record of the survey work. Each notebook should bear the 
identification of the project, the date, and the survey crew personnel. Large projects will require separate 
books for alignment, level work, slope staking, grade staking, staking of structures, etc.; while for small 
projects, two or more phases of the survey work may be recorded in separate sections of a book, 
depending on the space required. 

The alignment book should show complete information for the construction centerline or other lines run, 
including any errors found in angles or distances and corrections made and reference ties to control 
points. The level book should show level checks run on existing benchmarks and should include any 
errors found and corrections made. It should also show descriptions of new benchmarks established at 
structures, or to replace those that will be disturbed during construction. A record should be made of all 
grade stakes set, showing the level runs, established grade, and rod readings on the stakes. 

710.6.2  Data Submittal 
Upon completion of the project, all survey notebooks and disks of project information/data should be 

assembled in an orderly manner and sent to the engineer at the region office with the other project 
records. Raw data should be archived before making any changes or edits and should be included in 
the package. 

Information and instructions for recording and submitting notes for electronic data processing are 
contained 165. Requirements for submittal of survey data may also be found in the contract special 
provisions. 

Refer questions concerning data recording and submittal to the region survey coordinator.  

https://wisconsindot.gov/rdwy/cmm/cm-01-65.pdf#w165

	Roadway Standards
	CMM Home Page
	CMM Search

	Construction and Materials Manual - Fall 2020
	Foreword
	Table of Contents
	100  General Provisions
	110  Project Management
	115  Glossary
	130  Hazardous Materials
	135  Safety
	140  Field Facilities and State-Owned Equipment
	145  Traffic Control
	150  Construction Equipment
	155  Construction Site Crashes
	158  Cultural Resources (Archaeology, Burial Sites, and Historic Structures)
	160  Construction Inspection
	165  Contract Records
	170  Performance Measures

	200  Contract Management
	210  Contracts and Agreements
	214  Federal Aid Local Road Projects
	215  Transparency Efforts for Projects
	216  Consultant Contracts for Construction Services
	218  Project Relationships and Communication
	219  Construction Services by Local Units of Government
	220  Public Relations
	222  Notice to Proceed
	224  Labor Compliance
	226  Preconstruction Meeting
	228  Laws and Standards
	230  Right of Way
	231  Use of Materials Found on the Project
	232  Measurement and Payment
	233  Payment - Local Force Account Agreements
	234  Site Time - Damages and Incentives
	236  Intermediate/Tentative/Final Estimates
	238  Administrative Items
	240  Prompt Payment
	242  Contract Modifications
	244  Cost Reduction Incentive
	246  Force Account Work
	248  Suspension of Work
	250  Project Acceptance
	252  Bonds and Warranties
	253  Dispute Resolution Procedures
	254  Contract Claims
	256  Utilities
	258  Railroad Agreement
	260  Subcontracting

	300  Earthwork and Bases
	310  Clearing and Grubbing
	315  Removing Miscellaneous Structures
	320  Roadway and Drainage Excavation
	325  Structure Excavation
	330  Embankments
	335  Borrow Excavation
	340  Granular Subbase Course
	345  Dust Control
	350  Rubblizing Concrete Pavement

	400  Pavements
	410  Concrete Pavement - General
	411  Preparing the Grade for Concrete Pavement
	415  Hauling and Placing Concrete
	416  Concrete Consolidation
	417  Concrete Finishing
	418  Concrete Texturing and Tining
	419  Protecting Freshly Placed Concrete
	421  Pavement Joints
	424  Concrete Paving Inspection
	450  Asphalt Pavement - General
	451  Asphalt Mixing Plants
	453  Mix Production
	454  Preparation of Foundation for Asphalt Pavement
	456  Hauling Asphaltic Mixture
	457  Asphalt Pavers
	458  Placing Asphalt Mixtures
	459  Asphalt Mat Inspection
	461  Compaction and Density of Asphalt Pavement
	465  Pavement Marking, Roads Open to Traffic

	500  Structures
	510  Concrete Masonry
	515  Concrete Structures
	520  Steel Bridges
	525  Bridge Decks
	528  Concrete Deck Overlays and Structure Repairs
	530  Painting
	540  Piling
	545  Railing
	550  Pipe Culverts
	555  Noise Walls
	560  Retaining Walls
	565  Temporary Structures
	570  Ancillary Structures

	600  Miscellaneous Construction
	610  Concrete Curb Ramps
	615  Storm Sewer
	620  Manholes and Inlets
	625  Marker Posts, Cable Guard Fence, and Steel Plate Beam Guard
	626  Energy Absorbing Terminals
	627  Crash Cushions and Sand Barrel Arrays
	630  Property Fence and Right of Way Fence
	635  Maintenance and Repair of Haul Roads
	640  Landscaping
	645  Erosion Control
	650  Pavement Marking and Delineation
	655  Electrical Construction
	660  Well Construction and Borehole Abandonment
	670  Safety Edge

	700  Construction Surveying
	710  Construction Surveying - General
	710.1  Responsibility for Surveys
	710.2  Coordination with Contractor's Operations
	710.3  Contractor Data Packet
	710.4  Accuracy and Tolerance
	710.5  Care of Equipment
	710.6  Survey Notes and Records
	710.6.1  Data Records
	710.6.2  Data Submittal


	715  Highway Staking
	718  Automated Machine Guidance
	719  Automated Machine Guidance - Concrete Paving
	720  Staking Storm Sewer System
	725  Staking Subgrade and Base
	730  Staking Curb, Gutter, Curb and Gutter, and Concrete Barrier
	735  Staking Pipe Culverts
	740  Staking Structure Layout
	745  Staking Concrete Pavement
	750  Staking Re-Surfacing Reference
	755  Staking Electrical Installations
	760  Staking Supplemental Control
	762  Slope Staking
	765  Staking Right of Way
	770  Cross Sections and Digital Terrain Models
	775  Staking Borrow Pits
	780  Constructing and Restoring Access Points
	785  Survey Monuments

	800  Materials Testing, Sampling, and Acceptance
	810  Materials - General
	813  Weighed Materials
	815  Density Testing
	820  Independent Assurance Program
	830  QMP - General
	832  QMP - Subgrade
	834  QMP - Aggregate
	835  QMP - Concrete
	836  QMP - HMA
	838  Ride Quality
	840  Materials Sampling
	845  Materials Testing and Acceptance - General
	846  Materials Data Collection and Reporting Software System
	850  Materials Testing and Acceptance Guide
	855  Materials Testing and Acceptance - Earthwork
	860  Materials Testing and Acceptance - Aggregates
	865  Asphaltic Binder Materials
	866  Asphalt Mixture Design
	870  Materials Testing and Acceptance - Concrete
	875  Materials Testing and Acceptance - Structures





