Constructlon and Materlals Manual Wisconsin Department of Transportation

Chapter 7  Construction Surveying
Section 35 Staking Pipe Culverts

Pipe culverts should be located to fit field conditions. After the preliminary section is taken by the staking
contractor and turned in to the engineer, hydrological changes may be necessary. The staking contractor must
provide drainage ditch information to the engineer a minimum of 14 calendar days before the contractor orders
pipe culverts.

7-35.1 Checks Before Staking

The location, alignment, elevation, grade, and cover information are shown on the plans or obtained from the
engineer. Before staking, all conditions affecting these requirements should be checked by the staking
contractor:

7-35.1.1 Location

Is the location proper for efficient operation of the structure? Careful examination of the site may indicate that
another line and grade would provide better performance.

7-35.1.2 Alignment

Skew and length must be checked against the plan. The best fit that can be developed by the engineer without
being economically unsound must be used. Check for fit to roadway section. For the greatest hydraulic
efficiency, culverts should be placed so the stream or ditch will have as straight an entrance and outlet as
possible.

7-35.1.3 Elevation
Do the plan elevations fit existing features?

7-35.1.4 Grade

Do the grades for the inlet and outlet provide the proper gradient? The plan flow line should be checked against
the existing flow line and adjusted as necessary. If the culvert is installed on a steep slope, there is a danger of
water undercutting the outlet. Headwalls, end sections, or some type of energy dissipation device may be
required.

7-35.1.5 Cover
Does there appear to be adequate cover over the culvert?

Should the staking contractor find any of the preceding items to differ significantly from the plan, it must be
immediately brought to the attention of the engineer since it may affect the hydraulic design. When authorized
by the engineer, pipe culverts may be shifted from the plan location to better fit field conditions.

7-35.2 Staking Procedure

All pipes require at least one reference line at each end of the pipe marked by hubs. Pipes more than 100 feet in
length will require additional ties at a regular interval along the pipe with a grade to the invert relative to the
position along the pipe.

Care should be exercised when staking parallel pipe culverts. The pipe culverts should be staked sufficiently far
apart to provide the specified minimum distance of one-half of the pipe diameter or a minimum of 18 inches.
Parallel pipe culverts with individual apron endwalls are to be staked to provide a minimum clear distance of six
inches between apron endwalls.

This item does not include private, commercial, or field entrances. For box culverts and other structures see
CMM 7-40.

The staking contractor must always consult with the culvert pipe contractor and check with the engineer for
changes to the approved plans before doing any staking or grade computations.

The staking contractor should follow the following steps when staking pipe culverts:
1. Locate all required information from the approved plan.
2. Re-establish the roadway reference line from control points when needed.
3. Field-locate the proposed ends of culvert left and right of reference line.
4. Verify that inlet and discharge elevations fit field conditions.
5. Determine and document existing ditch location and elevations (see Figure 1).

5.1 Profile drainage ditch flow line for a minimum of 150 ft. from pipe ends.
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5.2 Record station, offset and elevation for each shot.

5.3 Include a layout sketch of the existing field conditions the field notes, including benchmarks and other
pertinent information.

5.4 Submit field notes to engineer.

6. The engineer will generate a culvert pipe order list and, if necessary, provide revised pipe layout information to

the survey crew that will perform the stakeout.

7. Stake out pipe using the information provided or approved by the engineer using line ties, straddle ties, or

additional ties. Any combination of these ties may be used - one end of the pipe may be a line tie and the other
end a straddle tie, etc. Refer to Figure 2 for illustrations of line ties, straddle ties, and additional ties.

Line ties

Line ties are on the centerline of the culvert a short distance on line from each end of the pipe, but sufficiently far
from the construction operations to be safe from being disturbed. Extra space for the pipe end section may be
necessary.

1. Set two tacked hubs on line at each end of a pipe.
2. Establish elevations to the top of the tacked hubs.
3. Set and mark a guard stake for each hub with the following:
- Stationing of pipe.
- Distance to the end of the pipe or end section.
Distance to specified alignment of roadway.
- Cut or fill from tack to flow line at end of pipe.

- Information relative to camber, length, size, and type of pipe may also be placed on the stake.
Straddle ties

Offset stakes, also known as straddle ties, may be required if water is currently flowing in the stakeout area.
These are perpendicular to the pipe directly at the end of the pipe without end sections.

1. Set two-tacked hubs perpendicular to the end of the pipe.
2. Establish elevations on the top of the tacked hubs.

3. Set and mark a guard stake for each hub as shown for line tie.
Additional ties

Additional centerline offset stakes may be required for long culverts (greater than 100 ft).
1. Establish elevations on the offset stakes.
2. Compute grade at current location from plan data.
3. Compute the amount of cut or fill.
4. Compute the slope.
5. Mark the stakes accordingly (see Figure 3).

8. Record all the data in field notes and provide them to the engineer. An example of culvert staking field notes is
provided in Figure 4. The engineer may prefer sample computation sheet rather than field notes. This varies from
region to region.

Field notes should include the following:
- Date, time, crew, location.
- Control used (horizontal and vertical).
- If conventional instruments are used, include instrument heights, back sights, foresights, etc.
- Alayout sketch of the culvert as staked.
- Overall dimensions.
- Hub and stake locations.
- Distance to specified alignment of roadway.

- Grade elevations, skew, fall.
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- All other pertinent information.

Figure 1 Example Pipe Culvert Existing Ditch Location and Elevation Field Notes
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Figure 2 Line Ties, Straddle Ties, and Additional Ties
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Figure 3 Labeling Pipe Stakes
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Figure 4 Example Pipe Culvert Staking Field Notes

Description BS HI FS Computed Known
elevation elevation Final Pipe Staking Information @ 335'MA' + 25
BM100 6.92 1245.28 1238.36 Sta J35MAT 435

Size 487 x 142" RCCP CL IV

Distance LT = 74' Distance RT = 68’

Line Tie Hub shot 20" LT 12.91 Offset +10' Hub shot 20'RT 12.58 Total Fall 3 2.0' Camber 3 03
1232.37 1232.70 Fall LT inlto R/L = 0.7'
inlet elev 1231.00 1229.00 Fall R/L to RT Discharge =13
C=1.37 C=3.70 total fall 2.0
Line Tie Hub shot 40’ LT Offset -10' Hub shot 20'RT Skew = 25 °LHF (left hand forward)
12.25 17.08 Inlet elevation = 1231.00
1233.03 1228.20 Discharge elevation = 1229.00
1231.00 1229.00

Note- plan sta 335+25 skew 21 °LHF

C=2.03 F=0.8
plan length = 130

BM 101 8.95 1236.34 1236.33

RR Spike in power pole 241+ RT Concrete masonry endwalls
Riprap

Marked guard stake Geotex Fabric Type R
Geotex Fabric Type DF
X Joint Ties

WisDOT ID 1001-00-00
Madison - Chicago

USH 90

April 29, 2000

J.P. Surveyor - crew chief
K.L.Rodman, P.J. Guy
Sunny 65

QPW
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