Culvert Design Process

Hydrology

}
Site Assessment

|

Alignment and Profile

|
Bed and Banks

l

Structure

!
Sediment Mobility & Stability



Site assessment

Initial Site Assessment
Field Survey
Site Check-list

Reference Reach




Initial site assessment

Use existing information
e Maps
 Aerial photos
« GIS layers

 Local experts: resource
and transportation
agencies



Initial site assessment

ID iImportant concerns and survey requirements
o Passage: other potential barriers to check/verify

 Road considerations:
— right-of-way,
— types of vehicle use,
— maintenance problems,

e Channel morphology:
— possible downstream headcuts,
— upstream sediment sources and transport,
— reference reach,
— Impacts of the crossing



Initial site assessment

Develop preliminary objectives

« Passage:
— fish,
— other aquatic sp,
— terrestrial

 Road design standards:
— vehicle size and load,
— Speed,
— safety,
— maintenance

e Channel morphology:
— alignment,
— restoration



Field survey

Benchmark

Stream profile

Stream x-sec (2 up, 2 dn)
Road profile (and x-sec)
Plan view sketch, or

Topo survey w/total station
Reference reach

Geotechnical investigation



Alignment

Also fish passage,
utility, R-of-W
and reference reach
concerns



Fish passage, sediment, safety, channel
restoration, historic concerns



Preliminary geotechnical investigation

e (Characterizes material below the channel.

 |dentifies subsurface conditions that may require
further geotechnical analysis.

— Clay soills
— QOrganic-rich material
— Saturated material
— Bedrock
 Needed for design of structure and foundation.




Geotechnical investigation for solls

* Soll auger-portable or hand shovel:
describe materials

* Drive probe: estimate density and
thickness of units

 Soil borings: identify types and
bearing capacity of subsurface units
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Selection of reference reach

Represents project
channel

— Primarily selected
by project gradient

Provides “input” to

stream simulation

Out of the influence of

existing crossing

Try to avoid very
complex channels




Reference reach measurements

Pattern (site sketch, profile survey)

Variability/controlling structures (site sketch,
key pieces measurements)

Slope (profile survey)

Dimensions (cross-section survey, bankfull
MEESUEINERS)

Substrate (pebble count)
Photos/video
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Selecting a reference reach for
bankfull width measurements




Cross-sections
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atum)

Elevation (ft, locald

Rountree XSec 2

Rountree XSec 2




Site sketch

Controlling
structures
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Profile

Reference Reach
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Pebble-count




Rountree Trib. pebble count
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Channel materials: Key pieces

 Measure the largest
particles making up key
hydraulic features

e Measure between 10 to 25
particles

 Measure the particles, A, B
and C dimensions

e Describe the shape and
roundness of the particles
measured



Site check list
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Exercise 3, Site Assessment
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