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Mitigating Frost Heaves and Dips Near Centerline Culverts

•

	A synthesis of technical and/or
policy information on a specific
topic that you have requested.

•

	Two types: 1) Summary of
completed and in-progress research
or 2) Report on the state of practice
among DOTs nationwide.

The purpose of this TRS is to serve as a synthesis of pertinent completed research to be used for further study
and evaluation by MnDOT and the Local Road Research Board. This TRS does not represent the conclusions of
CTC & Associates, MnDOT or LRRB.

Introduction

Minnesota county engineers have sometimes observed heaves and dips near
centerline culverts during cold winter months. In these instances, during the
late winter and early spring, the area where a culvert has been replaced does
not heave or heaves only slightly, while the roadway on either side of the
replaced culvert heaves. The heave and dip disappear entirely, or nearly
entirely, during the late spring and early summer when the road embankment
thaws.
Possible causes for this phenomenon include:


Improper application or lack of taper in the installation.



Improperly addressed compressible foundation soils.



Poor compaction of backfill materials.



Use of granular, nonfrost-susceptible soils rather than native soil for
backfill.

•

	Identifies innovations, recent
trends, best practices and federal
guidance.

•

	Based on state, national and
international sources, including
interviews with experts.

•

	Clearly written and organized for
you to digest and apply.

CTC & Associates conducted a literature search and surveyed representatives
from transportation agencies in cold-climate states in the United States and provinces in Canada that may have
experience with heaves and dips near centerline culverts during cold weather, and practices to mitigate them.
Some publications use the term “differential frost heave”; for purposes of this report, this cold weather heave-anddip phenomenon is referred to as a “frost dip.”

Prepared by CTC & Associates

• Use of Continuous Green-T
Intersection, December 2018
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• Involving Individuals With Visual
Impairment In Project DecisionMaking: A Survey of Practice,
December 2018
• Permit Fee Policies for Oversize/
Overweight Vehicles, August 2018
• Local Agency Permit Fee Policies for
Oversize/Overweight Vehicles,
October 2018
• Use of Content Management Systems,
Tools, and Website Best Practices by
State DOT's, July 2018
• Ultra-Thin Bonded Wearing Course
(UTBWC) Snow, Ice and Wind Effects,
June 2018

See the TRS web page.

To request a TRS

How can a TRS help me?
• 	Investigate a problem without starting from scratch.
• Find
	
out what other state DOTs are doing: designs, specifications, manuals,
procedures.

Contact Leif Halverson
at 651-366-3786 or
leif.halverson@state.mn.us

• 	Review the latest and greatest on any issue that affects state DOTs.

Call today to learn more!

• Receive
	
a clear, concise report with all of the relevant findings, contact
names and web links in one place.

TRS Request Form

• 	Save yourself a bunch of time.

•
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