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Introduction 

Work zone traffic management requires consideration of both normal conditions and potential 

emergencies. When a road or bridge construction closure coincides with an adverse event (such as a 

severe storm, earthquake, or forest fire), it is sometimes possible to handle the situation by reopening 

traffic lanes in the main construction area. In other cases, it may be necessary to build a temporary 

route quickly, such as that shown in Figure 1. These expedient roads and trails typically serve one or 

more of the following functions: 

• Allow first responders to reach a stricken area 

• Allow residents to evacuate the area 

• Allow traffic to bypass the area 

• Restore access while routes with incomplete construction or major damage are being repaired 

 
© Jacky Lee (Panoramio) / Wikimedia Commons / CC BY 3.0 

Figure 1. Temporary road bypassing a bridge washout. 

While many expedient roads serve motor vehicle traffic, the most immediate need is often to evacuate 

pedestrians or to facilitate access for light emergency vehicles such as all-terrain vehicles (ATVs). As a 

result, the expedient road or trail could carry different types of traffic than the normal route. For 

example, the temporary river crossing shown in Figure 2 is designed to carry pedestrians and light 

vehicles.  

https://commons.wikimedia.org/
https://creativecommons.org/licenses/by/3.0/deed.en
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© Sabbir Sohan (Panoramio) / Wikimedia Commons / CC BY-SA 3.0 

Figure 2. Floating bridge for a temporary river crossing and its approach road. 

Occasionally, non-highway options can resolve an area’s temporary transportation needs. For example, 

when a community of 25,000 people was cut in half by flooding in 2009, temporary train service was 

implemented to reconnect the municipality using an existing, undamaged rail line (Guiver 2011). The 

remainder of this brochure assumes that such options have been considered and found infeasible. 

The selection of a technique will depend on several factors, such as the following: 

• Status of the main road or bridge construction project at the time of the adverse event 

• Status and usability of other alternative routes, if any exist 

• Severity of actual or expected damage from the adverse event 

• Size and population of the impacted area 

• Timing of the adverse event 

• Type, size, and weight of the traffic to accommodate 

• Expected service life for the expedient route 

• Resources (personnel, materials, and equipment) available to build the expedient route  

For simplicity, the remainder of this brochure refers to all expedient routes as “roads” or “roadways.” 

In practice, some could be more like “trails” in the sense that they primarily serve pedestrians, ATVs, or 

other light vehicles. 

Document Content. To support traffic management decisions resulting from combinations of 

construction and adverse events, this brochure provides a high-level overview of some techniques for 

building emergency roads quickly. Subsequent sections of this brochure describe typical elements of 

the roadway system and the process for establishing an expedient roadway. Separate brochures in this 

series discuss surfacing materials for expedient roads and the selection of appropriate components 

such as culverts, low-water crossings, and temporary bridges. 

Planned versus Unplanned Situations. When a road construction project is being developed for an 

area that is vulnerable to adverse events, potential expedient roadway needs should be preplanned as 

part of the project development process. Nevertheless, this document series recognizes that 

unexpected emergencies can and do occur. Examples of such events and their effects are shown in 

Figure 3. Unexpected emergencies create an urgent need for expedient roads to manage traffic already 

impacted by the combination of roadwork and an adverse event.  

https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/3.0/deed.en
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© Ninjastrikers / Wikimedia Commons / CC BY-SA 4.0 

 
© Olibrius / Wikimedia Commons / CC BY-SA 4.0 

Figure 3. An expedient road may be needed when damage to an existing route cannot be 

restored quickly.  

In these cases, there could be a shortage of road-building materials, personnel, or equipment, and it 

may be necessary to make do with the resources that are at hand. For this reason, the main focus of 

https://commons.wikimedia.org/wiki/User:MONGO
https://commons.wikimedia.org/
https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://www.flickr.com/people/96029790@N03
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by/2.0/deed.en
https://commons.wikimedia.org/wiki/User:Ninjastrikers
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://commons.wikimedia.org/wiki/User:Olybrius
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this document series is unpaved temporary roads that can be built using widely available materials such 

as gravel, wood chips, or dirt.  

Various types of prefabricated temporary road panels are commercially available. These systems are 

worth considering as part of a planned area-wide resilience strategy or a contingency plan for a future 

construction project. With sufficient advance planning, the necessary components (and the tools and 

equipment for installing them) can usually be stored near the project site. A few examples of 

prefabricated systems are briefly discussed at the end of this brochure, but comparing the strengths 

and weaknesses of the various commercial products is beyond the scope of this document series. 

Characteristics and Components of Expedient Roads 

Expedient roads typically have the following characteristics: 

• Used for a short time (generally less than one year) 

• Carry low-speed traffic (usually 30 mph or less) 

• Do not need to carry large volumes of heavy traffic but might need to accommodate emergency 

vehicles such as fire trucks 

• Limited to one or two lanes; if the road has only one lane, pull-outs can be provided at strategic 

locations to make it easier for vehicles traveling in opposite directions to get around each other 

As shown in Figure 4 through Figure 13, the main components of an expedient road system include 

the road base, road surfacing, drainage structures, and other related items. Figure 4 and Figure 5 show 

the preparation of a road base and a road surface, respectively, for two different expedient routes. 

 
© Lionel Allorge / Wikimedia Commons / CC BY-SA 3.0 

Figure 4. If time and resources allow, vegetation and top soil can be removed to improve the 

durability of a temporary road. 

https://commons.wikimedia.org/wiki/User:Lionel_Allorge
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/3.0/deed.en
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Andrew Camarata / https://www.youtube.com/watch?v=ey_NEoM2SpM 

Figure 5. If available, geotextile can help stabilize the temporary road by spreading wheel 

loads across the underlying soil more evenly. 

Low-water crossings, such as those shown in Figure 6 and Figure 7, are an expedient way to get the 

roadway across small waterways with limited or intermittent water flow and are discussed in more 

detail in a separate brochure. Larger waterway crossings could require temporary bridges, such as 

those shown in Figure 8 and Figure 9, which are also discussed in a separate brochure.  

 
© Massachusetts Department of Environmental Protection 

Figure 6. Gravel pads are sometimes adequate for crossing small waterways.  

 
© John Poyser (Geograph) / Back lane and ford / CC BY-SA 2.0 

Figure 7. Low-water crossings are an expedient solution for crossing small waterways. 

https://www.youtube.com/watch?v=ey_NEoM2SpM
https://www.geograph.org.uk/profile/8681
https://creativecommons.org/licenses/by-sa/2.0/
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© Massachusetts Department of Environmental Protection 

Figure 8. Plank surfacing is sometimes used for temporary bridges.  

 
© Chriusha (Хрюша) / CC BY-SA 3.0 / Wikimedia Commons 

Figure 9. Pontoon bridges have long been used for temporary crossings of large waterways.  

If drainpipe is not available to build a temporary culvert like the one shown in Figure 10, box culverts 

can be built using logs or timbers to bridge across abutments made by stacking bags filled with sand 

or gravel, as shown in Figure 11; this technique is discussed in more detail in a separate brochure on 

bagged aggregate construction. Another expedient way to get stormwater across a roadway is to build 

a trench drain (also called a French drain) by digging a trench and backfilling it with open-graded 

gravel, as shown in Figure 12.  

 
© Massachusetts Department of Environmental Protection 

Figure 10. Temporary culvert backfilled with gravel.  

https://commons.wikimedia.org/wiki/User:Chriusha
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://commons.wikimedia.org/
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Japan International Cooperation Agency / https://www.youtube.com/watch?app=desktop&v=zcG7cdKXKxU 

Figure 11. Hand construction of a box culvert using timbers and compacted bags of gravel.  

 

 
Scooter133 / Wikimedia Commons / Public Domain 

Figure 12. Trench drains (trenches backfilled with gravel) can be installed to manage 

stormwater. 

Gabions (rock-filled wire baskets) can be used to shore up the toe of a slope, as shown in Figure 13, 

or to build short retaining walls. Expedient gabions can be fabricated from chicken wire or similar 

fencing materials. Retaining walls can also be built by stacking bags of aggregate (sand or gravel).  

 
© Dzelzceļnieks / Wikimedia Commons / CC BY-SA 4.0 

Figure 13. Gabions (rock-filled wire baskets) can be used to stabilize the toe of a steep side 

slope.  

Other typical temporary road components include signs, railings, fences, and gates. 

https://www.youtube.com/watch?app=desktop&v=zcG7cdKXKxU
https://en.wikipedia.org/wiki/User:Scooter133
https://commons.wikimedia.org/
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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Planning and Designing Expedient Roads 

Building a road quickly does not mean the work should be done haphazardly or without planning. 

There is still a need to determine what traffic will use the road, decide the road’s location, ensure that 

its dimensions and load-bearing capacity can minimally support the traffic that needs to use it, and 

minimize potential problems such as erosion. In most cases, issues such as drainage need to be 

addressed to prevent the expedient road from becoming waterlogged or washing out. It is also 

important to ensure that there are no irreversible impacts on environmental resources such as wetlands 

or nesting grounds and to avoid damaging cultural resources such as historic buildings or 

archaeological sites.  

Defining Functional Requirements. One of the most important early decisions is determining the 

expected uses and users of the expedient road. Typically, the road will serve one or more of the 

following functions: 

• Allow first responders to access an area that has been cut off by the combination of road 

construction and an adverse event 

• Allow residents (and possibly businesses) to evacuate a stricken area 

• Allow general traffic to bypass a stricken area 

The type of traffic to be accommodated by the expedient roadway could vary over time.  

Adverse events typically unfold in four main phases:  

• Early Warning and Pre-event Evacuation. While some adverse events (such as earthquakes) can 

occur without warning, others (such as hurricanes) might be predicted hours or days in advance. 

In these cases, the expedient road could play a role in efforts to prevent casualties and property 

damage, for example, through the evacuation of residents. Pre-event warnings also provide 

opportunities to begin planning an expedient road or stockpiling appropriate materials and 

equipment. 

• Response. This phase typically involves on-site activities by first responders such as firefighters, 

emergency medical services, and law enforcement. Providing assistance to injured people is usually 

the top priority. It is often necessary to manage both inbound traffic (such as fire suppression 

vehicles going into the site) and outbound traffic (such as ambulances transporting victims out of 

the site). Police checkpoints might be established to control access to the stricken area. 

• Recovery. This phase typically consists of efforts to assess damage and recover the remains of any 

people killed by the adverse event. This is often followed by efforts to stabilize or salvage damaged 

property. Depending on the nature of the event, physical security might continue to be important. 

• Reconstruction. This phase typically involves debris removal and repairs to buildings and other 

facilities in the affected area. Depending on the nature of the incident, there could be a desire to 

upgrade the expedient road to accommodate heavier loads during this phase. 

Some expedient roads are used for only one of these phases, while others need to remain in service 

for two or more phases. The expected duration of the event and its aftermath will help define how 

durable the road needs to be. Often the road will fall into one of the following categories: 
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T1: An expedient road that needs to be built quickly and is expected to be used for less than a month 

(perhaps only for a few hours). 

T2: An expedient road that will be used for emergency response and/or recovery, with a service life of 

more than a month but less than a year. 

T3: A road that needs to be built quickly like a T1 road and then upgraded at a later date to support 

subsequent recovery or reconstruction. The expedient road thus serves as a “pioneer road” that 

will be upgraded if necessary at a later time. 

Consideration of these categories will help establish the design vehicle for the expedient road. For 

evacuations, the design vehicle might be an automobile, pickup truck, or sport utility vehicle (SUV). 

During response and recovery, the design vehicle might be an ATV, police car, ambulance, or fire truck. 

If firefighting vehicles are anticipated, local fire officials should be contacted (if possible) to determine 

whether all-wheel-drive vehicles will be used, because this information could lead to a road design 

that can be implemented more quickly and with fewer human and technical resources.  

Design Process. In an ordinary road-building project, designers spend several months to prepare a 

site survey; determine the type and amount of traffic to be served; evaluate the topography, drainage, 

soil, and underground utilities; and determine how to minimize any adverse social and environmental 

impacts. Detailed drawings are then prepared to balance functionality, site constraints, and cost. In the 

design of an expedient roadway, these steps are compressed into a much shorter time frame (perhaps 

as little as an hour). 

With the exception of preplanned situations, it is seldom possible to prepare a full set of design 

drawings for an expedient road. Instead, the “blueprints” might consist of a few hand-drawn sketches 

or simply some stakes in the ground. The instructions do, however, need to be sufficient for everyone 

working on the project to have a clear idea of what to do and how to coordinate their actions. For 

example, if one crew is working on culverts while another builds the rest of the road, it will be important 

for everyone to know the vertical elevation of each match point. The planning should also be sufficient 

to avoid unnecessary effort and wasted materials, such as for a road built wider than it needs to be. 

For the purpose of this document series, it is assumed that the expedient roadway has minimal 

environmental impact or is being built under emergency powers that override the standard 

environmental permitting processes. Nevertheless, environmental impacts should be minimized to the 

extent practicable. This includes making it easy to restore the site to its prior condition after the 

emergency has been resolved.  

Site and Alignment Selection. Satellite images and topographical maps are valuable tools for 

determining the location of the expedient road. One useful tool for this process is Worldwind Explorer, 

a web application based on the National Aeronautics and Space Administration (NASA) Worldwind 

project, which provides both satellite imagery and topographical contours; an example map is shown 

in Figure 14. Other sources of satellite images include Bing Maps, Google Earth, and the United States 

Geological Survey (USGS) National Agriculture Imagery Program (NAIP). Bing Maps and Google Earth 

are online tools, while USGS NAIP provides downloadable imagery that can be viewed with GIS tools 

such as ArcGIS or QGIS. USGS TopoView provides online access to detailed topographical maps for 

the entire United States. These readily accessible mapping resources can help designers determine 

https://worldwind.earth/explorer/
https://worldwind.arc.nasa.gov/
https://www.bing.com/maps
https://earth.google.com/web/
https://services.nationalmap.gov/arcgis/rest/services/USGSNAIPImagery/ImageServer
https://services.nationalmap.gov/arcgis/rest/services/USGSNAIPImagery/ImageServer
https://ngmdb.usgs.gov/topoview/viewer/#4/40.00/-100.00
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how to connect the expedient road with existing facilities in a way that makes the best possible use of 

available resources.  

 
WorldWind Explorer, © 2016–2021, Bruce Schubert, MIT License 

Figure 14. Stub ends of existing secondary roads can sometimes provide emergency access to 

major facilities, which can help minimize the need for new construction.  

 
© 2021 Google Earth 

Figure 15. At the site shown in Figure 14, the old east-west roadbed is somewhat overgrown but 

remains visible from the freeway. 
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Although satellite images and topographical maps provide valuable information, some on-site 

reconnaissance will probably be needed. A typical workflow is to use maps and images to narrow down 

the possible alignments for the expedient road and then make the final selection on site. Site photos 

should also be collected during the field visit to assist with design. These photos should be saved to 

help guide restoration of the site to its original condition when the need for the temporary roadway is 

resolved. 

In some cases, it is possible to take advantage of existing infrastructure for the temporary road. This 

could include upgrading an existing minor road, making use of an old roadbed, or following an 

abandoned rail line or a utility corridor. For example, Figure 14 features an east-west road near the 

middle of the image. Before the freeway was built, the road continued to the east, and the old roadbed 

is intact, as shown in Figure 15. If the freeway was cut off by an adverse event south of the area shown 

in Figure 14, one way to restore access temporarily could be to use the old roadbed to connect the 

east-west road to the freeway. 

Site Planning Example. Figure 16 is a stylized illustration of a coastal community that is vulnerable to 

weather-related incidents. While the State Highway 905 bridge over Ten Penny Creek is being removed 

and rebuilt, the village of Ten Penny Point is relying on its secondary access via County Highway Z99. 

If a storm causes a washout along Z99, the community will become inaccessible by road.  

 
FHWA 

Figure 16. Hypothetical example of a community that is vulnerable to adverse events during 

road construction. 

As Figure 17 shows, in principle there are five options for restoring access to the village: 

• Replace the washed-out section of County Highway Z99 

• Build an expedient east-west bypass around the washout  

• Build an expedient north-south road west of Ten Penny Creek to connect County Highway Z99 

with State Highway 905 

• Build a temporary low-water crossing of Ten Penny Creek parallel to the State Highway 905 

bridge 

• Build a temporary bridge across Ten Penny Creek 
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Site conditions and the nature of the emergency will dictate which of these options is the most feasible. 

For example, if Ten Penny Creek is in a deep gorge, it might be impractical to build a low-water crossing 

or temporary bridge. After ruling out these two options, a designer could use satellite imagery, 

topographical maps, and field reconnaissance to consider which of the other expedient roadbuilding 

options is the most suitable: restoring the washed-out section, building an east-west bypass, or 

building a north-south connection between State Highway 905 and County Highway Z99.  

 
FHWA 

Figure 17. Potential solutions for expedient restoration of access. 

A number of factors will influence the selection of the expedient accommodations and their alignment. 

These include but are not limited to the following:  

• Current status of the construction project, i.e., how much infrastructure has already been removed 

or built and the resulting ease or difficulty of installing an expedient road on the main highway 

right-of-way 

• Extent of damage to other existing roadway infrastructure 

• Availability of land where an expedient road can be built 

• Amount of time available for constructing the expedient road 

• Anticipated vehicle types, traffic loads, and amount of traffic 

• Amount and skill level of available personnel 

• Type and condition of available equipment 

• Terrain, vegetation, and social and environmental conditions along the potential alignments for 

the expedient road 

• Type, quality, and quantity of available construction materials and the ease of obtaining and time 

required to obtain additional materials 

• Required size and number of retaining walls, culverts, drainage swales, or other ancillary structures 
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Right-of-Way/Real Estate Considerations 

From a property rights perspective, it is preferable to locate expedient roads on publicly owned land 

or on property where right-of-way can be obtained through temporary easements from a manageable 

number of private owners. In preplanned situations, the required temporary easements or rights-of-

way could be obtained as part of the overall real estate acquisition process. In emergencies, some 

landowners may be willing to allow their property to be used temporarily, especially if doing so benefits 

their own situation. 

Many states have statutes or case law that allow the public use of private property in emergencies. For 

example, police officers chasing a suspect do not need to obtain a landowner’s permission to follow 

the suspect onto private property. Entry for temporary emergency construction on private property is 

a complex area of the law, well beyond the scope of this document. The ability to enter upon private 

property may also be affected by the context of the situation, such as whether a state of emergency 

has been officially proclaimed. Agency legal departments should be consulted for situationally specific 

advice. 

If private property owners are willing to allow construction of a temporary road on their land to 

mitigate an emergency, it is highly desirable for the consent to be made in writing. Typically, this would 

be done using the agency’s standard right-of-way (or temporary limited easement) documents. In 

many cases, it will be desirable for the document to mention the “overbearing necessity” of using the 

private property to protect public safety. (The phrase “overbearing necessity” appears in some of the 

important judicial precedents related to the public use of private property in emergencies.)  

Removal of Temporary Facilities 

An expedient road is not a permanent facility and is typically implemented using emergency authority 

that bypasses the normal requirements for public consultation and environmental review. As a result, 

it is important to ensure that the appearance, function, and management of the roadway do not convey 

a false sense of permanence.  

When the facility is no longer needed, there will likely be a need to remove road surfacing and 

structures, backfill ditches, replant disturbed areas with suitable vegetation, and so forth. To the extent 

possible, the roadway should be planned for ease of removal. For example, the use of materials that 

decay naturally can help minimize the cost and complexity of restoring the site to substantially its 

original condition.  

As noted earlier, preconstruction site photos should be saved to help guide removal and restoration 

of the site. Having good documentation can also help avoid disputes with landowners and resource 

agencies, who might otherwise want the site improved beyond its prior condition. 

Materials for Expedient Road Construction 

The selection of expedient roadbuilding materials is usually a function of the intended function of the 

road and the types of materials that are readily available. As discussed in more detail in the Surfacing 

Options for Expedient Roads brochure in this series, applicable materials include gravel, wood chips, 

slurry or other controlled low strength material (CLSM), soil, bagged aggregates such as sand or gravel, 
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corduroy (logs), prefabricated matting systems, and possibly asphalt. Figure 18 through Figure 22 show 

examples of the use of gravel, prefabricated matting systems, wood chips, bagged aggregates, timber 

planks, and corduroy in expedient or temporary roads. Site conditions and circumstances should be 

taken into consideration; for example, plastic mats are not a good choice near an active forest fire.  

 
© Lionel Allorge / Wikimedia Commons / CC BY-SA 3.0 

Figure 18. Gravel over geotextile (foreground) and plastic mats (background) used to build a 

temporary road. 

 
John Suscovich / https://www.youtube.com/watch?v=7NRK7VtAj3o 

Figure 19. Road surfaced with wood chips after one year of use by light commercial traffic. 

https://commons.wikimedia.org/wiki/User:Lionel_Allorge
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://www.youtube.com/watch?v=7NRK7VtAj3o
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Community Road Empowerment © 2014–2020 | Core Kenya 

Figure 20. Bagging gravel, sand, or soil improves its stability, allowing a strong road to be 

built without heavy equipment. The bags can be stacked to build box culverts and retaining 

walls.  

 
© Qyd / Wikimedia Commons / CC BY-SA 3.0 

Figure 21. A timber plank road built over unstable soil. 

 
Millsy / Wikimedia Commons / Public Domain 

Figure 22. Placing corduroy over unstable soil with a tracked excavator. 

Construction Overview 

Since this document series is written primarily from a traffic management perspective, the process of 

constructing an expedient road is not presented in detail. Additional information and guidance can be 

found in Watershed Management Field Manual: Road Design and Construction in Sensitive 

Watersheds (FAO 1998). 

https://commons.wikimedia.org/wiki/User:Qyd
https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://en.wikipedia.org/wiki/User:Millsy
https://commons.wikimedia.org/
http://www.fao.org/3/T0099E/T0099E00.htm
http://www.fao.org/3/T0099E/T0099E00.htm
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Disclaimers 

This material is based upon work supported by the U.S. Department of Transportation under 

Cooperative Agreement No. 693JJ31750003. 

Any opinions, findings and conclusions or recommendations expressed in this publication are those of 

the author(s) and do not necessarily reflect the view of the U.S. Department of Transportation. This 

publication does not constitute a national standard, specification, or regulation. 

The U.S. Government does not endorse products or manufacturers. Trademarks or manufacturers’ 

names appear in this document only because they are considered essential to the objective of the 

document.  
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