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Presenter
Presentation Notes
Script:Welcome to today’s webinar on Rapid Response Techniques for disasters near work zones. My name is John Shaw. I’m a researcher at Iowa State University’s Institute for Transportation, working mainly on roadway safety including work zones. My background is civil engineering and community planning. Before coming to ISU, I worked for Wisconsin DOT for many years in systems planning and system operations. I’d like to take a moment to thank our project sponsor, the Federal Highway Administration, and particularly the Office of Operations, including Jawad Paracha and his team.



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

Transportation under Cooperative Agreement No. 693JJ31750003. The material was 
prepared by Iowa State University. 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.

Presenter
Presentation Notes
Scripts:Although FHWA provided funding for this work, I should note that the materials you’ll be seeing were prepared by us here at Iowa State University. All opinions and recommendations are those of the authors--mainly me--and do not necessarily reflect the views of FHWA and US-DOT. The material used does not constitute any U.S. standard, specification, or regulation. There are a lot of photos is today’s presentation, and here and there you might see a logo in the background, name of a business, or something like that. I chose the images because I felt they were important for today’s learning objectives--they are certainly not intended as an endorsement of any particular product or business. 
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Learning Objectives

Today’s focus: Rapid response to the combined 
effects of a work zone and a disaster such as severe
weather

 

By the end of this webinar, you should able to:
• Explain why some parts of the US are getting 

less precipitation and others more
• Explain how this affects work zones
• Discuss options for building expedient roads
• Discuss options for expedient waterway 

crossings
• Discuss temporary roundabouts 

Source: NASA

Presenter
Presentation Notes
Script:So as the title slide suggests, our main focus today will be situations where there are work zone traffic impacts, usually long-term closure that is not easy to button up, combined with some type of disaster such as severe weather.I’m hoping you’ll get five things out of the presentation:Understanding and being able to explain to other people why some parts of the US are getting drier and others are getting more precipitationBeing able to explain how that affects work zonesBecoming fluent in some options for building expedient roads And expedient crossings for waterwaysAnd being able to explain temporary roundabouts to your colleagues
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What is “Expedient”

Expedient facilities:
• Rapidly constructible
• Based on readily-available personnel, equipment, 

and materials
• Intended to serve only essential traffic
• Expected service life about a year (or less)
• Built under emergency authority
• Easy to remove and restore to prior condition

1934

Source: Photographer unknown/University of Washington collection

Example:
• Due to flooding, a community has been cut off from the highway network
• Existing culverts washed out
• No culvert pipe available locally
• Solution: Build box culverts using local materials (timbers, logs, stone, 

etc.) 

Presenter
Presentation Notes
Script:So our main focus today is the kind of facilities you might build very quickly to solve an urgent transportation problem. For instance, there might be a community that has been cut off by the combination of construction and a disaster, and we need to build something quickly to get people who can help in, and ordinary people out. In these cases we are likely to need solutions that are fairly easy to build. In particular, we’ve been looking for ways to restore some degree of access mainly with the people, equipment, and materials that are already on hand. We’re looking for ways to be self-reliant, so that we don’t have to wait for days and weeks for someone with a helicopter to fly in road building supplies.To do that, there will be trade offs. We might have to give up durability, and just build something that can get the job done for a week, a month, a year. And we might be accommodating only the most essential traffic—maybe just pedestrians and ATVs, for example. Also, we’ll probably be building this under emergency authority. If a forest fire is threatening your town, you’re not going to be able to spend a year getting permits. That means what we build needs to be easy to undo, so that when the emergency is over it’s easy to restore the site to something close to its original condition.So to give you an example of what “expedient” means, suppose a storm has washed out some culverts, cutting off the roads to our community. We might not have a stockpile of culvert pipe on hand, and getting pipe brought in might take a long time. So instead of pipe, perhaps we can build box culverts with local materials. Here’s an example from Washington State in the 1930s, making use of the materials that were already on-site: logs and soil. It’s certainly not the perfect culvert, but it meet the need for getting pedestrians and light wheeled traffic across the ditch.
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Work Zones Can Make Existing Vulnerabilities Worse
Adverse event vulnerabilities vary by 
region and site
• Storms (hurricanes, etc.)
• Flooding
• Snow in unusual times/places
• Wildfires
• Earthquakes
• Rockslides
• Dam failures
• Train derailments

Source: Jocelyn Augustino/FEMA

Source: Jblackst/Wikimedia Commons [CC 3.0]

Presenter
Presentation Notes
Script:We know work zones can have major impacts on roadway safety and mobility, and the same is true for major storms. When the two happen in the same time and place, it can have a multiplier effect.The adverse event could be a hurricane or tropical storm, flooding, snow storms hitting parts of the country that aren’t prepared for snow. Or something like a wildfire, a rockslide, even a train derailment or an industrial accident.



Traffic Management and Safety during Winter Construction and Severe Weather. Funded by FHWA Work Zone Safety Grant Program.

Change in Precipitation in the United States, 1901–2020  

Source: NOAA

Presenter
Presentation Notes
Script:Lately many of these adverse events are weather-related. The map shows the change in precipitation in the US over the past 12 decades. In a typical year, Southern California and most of the Southwest are now getting up to 30% less precipitation than they used to. Meanwhile, the Midwest, the South-Central states, and New England are seeing up to 30% more precipitation. Also note the big increase in the hurricane-prone area of Texas along the Gulf Coast near Galveston and Houston.
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Why are some parts of the US getting drier and others wetter?

California 2021
Source: Ventura County Fire Dept

Missouri 2019
Source: Alk123/Wikimedia Commons

Louisiana 2020
Source: Josiah Pugh/US National Guard

Presenter
Presentation Notes
Script:Although they used gentle colors for that map, the weather we’ve been experiencing has been anything but gentle. But why is this happening?
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Long-term trends

California Wildfires
Acres burned per year

Source: CalFire (State of California)

Inland Flooding
Blue triangles: Increasing
Red triangles: Decreasing

Source: Millakpour & Villarini 2015

Coastal Flooding 
Orange bars: 1950s
Purple bars: 2010s

Source: NOAA/EPA

Presenter
Presentation Notes
Script:Some people might like to chalk this up to routine fluctuations in the weather, but there seem to be some important long-term trends. The chart on the left shows the number of acres burned in wildfires in California, and you can see the upward trend from the late 1980s to the present. The situation in 2020 was unprecedented: over 4 million acres burned in California alone. The researchers who prepared the middle chart gathered flooding data from river gauging stations all across the Midwest. The red triangles identify stations where the number of flood days has gone down over the past 20 years. The blue triangles represent sites where flooding has increased. As you can see, the blue sites far out number the red.The chart on the right shows coastal flooding along the East Coast from Virginia to Maine. The small orange bars count the total number of flood days in the decade of the 1950s. The much larger purple bars count the flood days in the 2010s.
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Nautical Logs: A Window Into Past Weather

Source: US Navy

Source: James Gale Tyler (oil on canvas 1883)

Millions of observations from 100,000s of 
voyages:
• Wind speed & direction
• Barometric pressure
• Air temperature
• Water temperature -1.5
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Faster

USS Jeannette 1879-81

Source: NOAA/EPA

Presenter
Presentation Notes
Script:People have found some interesting data sources to try to understand this better. For instance, since water temperature affects the way a ship performs, naval vessels have been recording sea temperature in their log books since the 1880s. Over the decades, they accumulated millions of observations from all over the world.The handwritten log here is from the USS Jeannette, which attempted to sail to the North Pole in 1879. They had no idea what they would find. As they sailed north between Alaska and Siberia, the ship got stuck in the icefor two years. Then the ice thawed and quickly re-froze, cracking the ship’s hull. They had to drag their lifeboats across the ice, and row to Siberia. Some survived, but it’s no exaggeration to say people gave their lives for this data. The records from the Jeannette and a vast number of other voyages show that before 1910, the world’s oceans were cooling off. Since 1910 the oceans have been getting warmer, and the warming has accelerated in recent years. 



Traffic Management and Safety during Winter Construction and Severe Weather. Funded by FHWA Work Zone Safety Grant Program.

Prevailing Surface Winds

Source: NASA/JPL-Caltech

Presenter
Presentation Notes
Script:Moisture from the ocean interacts with wind, and warmer water means more seawater evaporates.
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Effect on North America

Warmer
More Vapor
Less Rain

More
Rain

Warmer

More
Vapor
More 

Energy

Base Map Source: NASA/JPL-Caltech

Presenter
Presentation Notes
Script:For the US, warmer water in the Pacific means it takes a little longer for the water droplets in the clouds to condense into rain or snow. So less rain has been falling in the West, and more in the middle and eastern parts of the country.In the Caribbean, it means more and bigger tropical storms, with more energy.



2020 Weather & Climate Disasters with Damage >$1 Billion

Traffic Management and Safety during Winter Construction and Severe Weather. Funded by FHWA Work Zone Safety Grant Program.
Source: NOAA

Presenter
Presentation Notes
Script:In 2020, there were an unprecedented number of major disasters in the US. In all, 22 weather-related events or event clusters that each caused more than a billion dollars worth of damage. 
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Current Situation

TEN PENNY
POINT

BRIDGE
OUT

Z99

WASHOUT

Now What?

Source: FHWA

As the number 
of adverse 
events 
continues to 
increase, so 
does the 
likelihood of 
interactions 
between events 
and work zones.

905

Presenter
Presentation Notes
Script:As the number and severity of adverse events increases, so does the potential for an event that coincides with a road construction project.Hopefully this made-up example gives you an idea what I’m thinking about. Let’s suppose we have a small community called Ten Penny Point, located on a peninsula. The main access to Ten Penny Point is state highway 905, but we’ve taken it out of service to replace the bridge over Ten Penny Creek. In the mean time, we’re relying on county road Z99 to provide access to the village.Then a storm comes through and washes out part of Z99. So now, Ten Penny Point is isolated—at least as far as road access is concerned.So what can we do?
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General Strategies

Source: FHWA

• Reinstating facility that 
was under 
construction

• Repairing damage

• Bypassing damage 
with expedient road or 
trail

• Temporary connectors

• Temporary low water 
crossings

• Temporary bridges 
and culverts

Presenter
Presentation Notes
Script:It turns out, there are quite a few possibilities. We might think about finding some way to speed up the completion of the 905 bridge replacement. We might try to repair the washout, or build an expedient road to bypass the washed-out section. With this geography, maybe we could build a temporary north-south connection between Highway 905 and the undamaged part of Z99. Maybe there’s an area along Ten Penny Creek that is flat enough and shallow enough to build a temporary low water crossing. Or maybe we could put in a temporary bridge.
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Expedient Facilities

In most cases, an expedient facility will not be able to handle all types 
of traffic in all types of weather.

What is the objective at this site?
 Access for first responders (fire, 

police, EMS, etc.)
 Access for residents
 Evacuation of residents
 Support emergency response
 Support post-incident recovery
 Bypass the affected area

What traffic is to be served?
 Pedestrians
 All-terrain vehicles
 Sedans
 Light trucks and SUVs
 Fire trucks with all-wheel drive
 Fire trucks with two-wheel drive
 Heavy trucks

Presenter
Presentation Notes
Script:So as I mentioned earlier, we’re looking for expedient solutions. It’s not going to be the perfect road that serves every type of traffic in every type of weather. We’re just looking for something to help get us muddle through.This calls for clarity of purpose: who are we serving, what kind of vehicles? Are we just trying to get first responders—police, fire, and ambulance—into a site. Or help residents get out? Do we need to accommodate heavy trucks, or would using ATVs be enough? After all, we can build a temporary ATV trail much faster than a road for heavy trucks, and it won’t require as many resources.
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Case Example: Wildfires in Eurobodalla Shire, Australia (2019)

• Wildfires destroyed 18 
timber bridges

• Access to rural communities 
cut off

Before Fire

Fire Damage – December 2019

Source: Eurobodalla Shire Council (both images)

Presenter
Presentation Notes
Script:Here’s a real example from Eurobodalla Shire, which is on the east coast of Australia south of Sydney. It’s an area is comparable in size to a large county in the US, heavily forested. At the end of 2019—their summer—conditions became very dry. On December 31, a forest fire swept through and burned 18 timber bridges to the ground, cutting off access to several rural communities. More info: https://www.esc.nsw.gov.au/council/major-projects/current-projects/roads-and-bridges/restoring-access-belowra-valley-bridges
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Case Example: Wildfires in Eurobodalla Shire, Australia (2019)

“Our initial priority was to restore access and it was all hands on deck to 
undertake temporary repairs and build side tracks where we could.”   

--Lew Oldfield, Council Engineer 

What is the objective at this site?
 Access for first responders (fire, 

police, EMS, etc.)
 Access for residents
 Evacuation of residents
 Support emergency response
 Support post-incident recovery
 Bypass the affected area

What traffic is to be served?
 Pedestrians
 All-terrain vehicles
 Sedans
 Light trucks and SUVs
 Fire trucks with all-wheel drive
 Fire trucks with two-wheel drive
 Heavy trucks

Presenter
Presentation Notes
Script:Here’s a quote from the local newspaper, interviewing the head of the engineering department. He said, “Our initial priority was to restore access [with] temporary repairs and side tracks.”That’s clarity of purpose. In a few words, he’s saying he priority is access for residents, and supporting eventual recovery. So he’s talking about roads primarily for personal vehicles – cars, trucks, SUVs (or “utes” as the Aussies call them).
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Case Example: Wildfires in Eurobodalla Shire, Australia (2019)

Temporary Side Path – January 2020

Temporary Bridge on Old Alignment – March 2020

Permanent Bridge Construction – July 2021

Source: Eurobodalla Shire Council (all images)

“We are now focusing on permanent solutions. 
It’s a massive undertaking but we're making 
solid headway.” 

--Lew Oldfield, Council Engineer.

Presenter
Presentation Notes
Script:Here’s their solution. First, they built temporary side paths to skirt around the damaged bridges. That bought them time to rebuild the timber bridges on the old alignment.  And that bought them time to find funding from the state and federal governments for a permanent solution: permanent concrete bridges at a higher elevation—wider, more fireproof and more flood-resistant than the old ones.So the temporary path supported construction of the temporary bridge (which took about 5 months), and the temporary bridge supported construction of the permanent bridge (which took another 14 months), and they were able to maintain access to the affected communities the whole time.
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Temporary Road Surfacing

Prefabricated Mats

Gravel

Source: Lionel Allorge/Wikimedia Commons [CC]

Wood Planking

Source: Qyd/Wikimedia Commons  [CC]

Corduroy

Source: MillsyWikimedia Commons [CC] 

Wood Chips

Source: John Suscovich/YouTube

Presenter
Presentation Notes
Script:Let’s talk about some specific materials and methods. This slide shows a few options for surfacing an expedient road.We already mentioned gravel in the Eurobodalla example. The upper left photo also shows some prefabricated mats that could be used—if they’re available in the right place and time. In the upper right we have a wood plank system that is being used to get heavy equipment across soft soil.Corduroy roads like the one in the lower left have been around for hundreds of years, and they’re still used to cross soft ground, for instance in the forestry industry.The surfacing in the lower right is probably a bit more surprising: wood chips. You’re not going to drive at 70 mph on wood chips, but people report pretty satisfactory results for low-speed, low-volume traffic like the commercial driveway in this photo.
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Stabilization – Wood Chips in Geotextile Envelope

Source: Hrůza et al. 2016

• Deep wood chip fills widely used 
for forestry roads

• Decays naturally

• Wood chips wrapped in geotextile 
for stabilization of soft subgrades

Crushed Stone (≈3 in)

Wood Chips (≈4 in)
Geotextile wrap 
around wood 
chips

Source: Hrůza et al. 2016

Presenter
Presentation Notes
Script:Wood chip roads and even deep fills made of wood chips are used quite a bit in forestry. The photo and the drawing at the bottom of the page shows an alternative to the timber mats and corduroy. This type of stabilization is done by placing a 4 inch layer of wood chips on top of geotextile fabric, and then folding the fabric back over the chips to make a sort of envelope. Then a gravel running surface is placed over the wood chip filled envelope. That serves the same purpose as a corduroy road, but with one very big difference: instead of cutting and debranching hundreds of trees, it uses wood chips which are basically a waste product. In fact in a lot of areas utilizes and municipal public works departments have stockpiles of wood chips from tree maintenance, and sometimes they’re happy to give them away by the truckload.A bonus is that the chips decay naturally over a period of a few years, which can simplify site restoration when the road is no longer needed.
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Bagged Aggregate Technique

22

1. Placing and tamping first layer of gravel-filled bags 2. Spreading gravel interlayer

3. Placing and tamping second layer 4. Nearly completed road

. Source: Community Road Empowerment (all images)

Presenter
Presentation Notes
Geotextile is just a heavy grade of polypropylene fabric. Very similar fabric is used for bagging bulk materials, like sandbags. Or you could get some sandbags and fill them with a mix of sand and gravel, maybe about 40 pounds per bag so that they’re light enough for one person to carry. That’s soil stabilization in a portable package.In parts of the world where it’s hard to get heavy equipment, simple bags of gravel are being used to build very durable roads with nothing more than hand tools. As you can see in the photos, it’s a bit labor intensive, but it doesn’t require any specialized labor. The tools required are basic: shovels, wheelbarrows, and hand tampers (though I’m sure it would go faster if you had a vibrating plate compactor). These workers placed a layer of bags and then tamped each bag, one bag at a time. Then they spread a thin layer of gravel to even out the surface, placed a second layer of bags, tamped them, and spread a final layer of gravel for the running surface. This would make a great base for a paved road, too.People are also using this technique for to repair washouts and fill potholes, or even bomb craters. 
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Temporary Low Water Crossings
Temporary LWC – forest fire

Wading depth (still water)
Sedans: 6” to 8”
Crossovers: 8” to 16”
SUVs & Pickups: 16” to 30” (some up to 35”)
Source: Nissan Motor Corporation, Jaguar Land Rover PLC

Gravel pad

Gabion ford

Vented ford

Source: Upper right – Massachusetts Dept of Environmental Protection. All others -- U.S. Department of Agriculture – Forest Service

Presenter
Presentation Notes
At some point an expedient road is probably going to have to cross a waterway. If the water is shallow and flows slowly, the simplest way to do that is probably a ford (small f) or low water crossing.The main photo shows one that was built in California to reopen a road after a forest fire. It’s not pretty – they used some old Jersey barriers as retaining walls along with boulders and gravel—but it is keeping the road open.In the upper right we have a similar situation using a simple gravel pad. The middle photo on the right shows a gabion ford – in this case the water flows through the rocks. A gabion is just a big wire basket filled with rocks and boulders. In an expedient situation, you might make the gabion cage from fencing materials.The lower right photo shows a vented ford. It’s a series of parallel culverts that carry the water during normal flows, with the road surface above the culverts. During heavy storms the water flows over the culverts; if it gets too deep the road has to be closed until the water subsides.That raises the question of how much water a vehicle can safely drive through. Usually that’s left to the driver’s discretion. It actually depends on the design of the vehicle itself—things like the position of the air intake, where the battery is, and how well the doors seal. For sedans the wading depth is usually about 6 to 8 inches of still or slowly-moving water. Most SUVs and pickups that can wade through deeper water, maybe 16 inches or so. There’s even one high-end SUV that claims a wading depth of 35 inches. In terms of design, I think most people are targeting a water depth of 4 to 6 inches under normal flow.At the risk of stating the obvious, those numbers are for still water. To cross fast-moving water, you probably need a boat.
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Temporary Pipe Culverts

Source: Eurobodalla Shire Council

Source: Mass. Dept of Environmental Protection

Source: Eurobodalla Shire Council

Presenter
Presentation Notes
Here are some examples of temporary pipe culverts that have been used for expedient roads. The main photo shows one of the bypass roads in Eurobodalla, with sandbags as temporary headwalls. At another site shown in the lower right, they used large precast concrete blocks.
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Temporary Box Culverts – Bagged Gravel & Logs

1. Tamping bags

2. Checking height

3. Placing log deck

4. Gravel running surface

Source (all images): Japan International Cooperation Agency/YouTube

Presenter
Presentation Notes
As I mentioned earlier, there might be situations where a culvert is needed but you can’t get pipe. These images are from a video about the bagged aggregate technique. In this case, community volunteers are building a box culvert from aggregate bags and logs. They filled several bags with local sub-soil, which seems to be a mixture of clay, sand, and gravel. They dug a trench, stacked bags along each side to serve as abutments, and tamped them down one layer at a time. Then they placed logs to span the aggregate bag abutments, added cross-timbers, and covered them with a layer of soil for the running surface.
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Temporary Bridges 1: Skidder
Timber Steel

Stackable

Flat Rack

26
Source: Main image - Vermont Agency of Natural Resources; top right and center right– North Carolina Division of Forest Resources; lower right - Gazouya-japan\Wikimedia Commons

Presenter
Presentation Notes
Next, let’s take a look at some options for temporary bridges. There are many options, so let’s focus on a few of the most versatile. The main photo here shows a wooden mat or “skidder” mat used in forestry to span small creeks. This one is built up from 6x10 inch timbers. The upper right shows a similar bridge, this time made from steel, being moved and placed with the grapple on that green log skidder machine. As the center right photo shows, if you make them from steel you can taper the ends, and since they’re only a few inches high several of them can be stacked for transportation from site to site.The lower right photo shows something structurally similar – a flat rack used for shipping machinery. With minor modifications, surplus flat racks have been used as bridges.
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Temporary Bridges 2: Floating/Pontoon
Pedestrian

Source: Ninara/Wikimedia Commons [CC 2.0]

Barge

Source: Sabbir Sohan/Panoramio [CC]

Military M4T6

Source: C.W. Griffin/U.S. Marine Corps

High Capacity

Source: Хрюша/Wikimedia Commons [CC]

Presenter
Presentation Notes
Pontoon bridges have been used to cross still or slowly-moving water for centuries. The main photo shows a pedestrian example. At the upper right the combination of a truss bridge and an old barge are being used for pedestrians and light wheeled traffic. The middle photo shows a military pontoon bridge – this design dates back to World War II, but as I understand it is still in use. The lower right shows a high capacity pontoon bridge to bypass a highway that was affected by a rockslide. These seem to be plastic pontoons, probably filled with polyurethane foam – this might be a commercial product that is ordinarily used in dock and harbor applications.
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Temporary Bridges 3: Bailey Bridge

Source: Хрюша/Wikimedia Commons [CC 3.0]

• Modular panel truss 

• 10 foot sections

• Each component less 
than 600 lb

• Hand launch with 
groups of ~6 people

• Can launch from one 
side of river or gorge

• Can double or triple 
panels horizontally or 
vertically for more 
load capacity

• Non-proprietary

• Invented 1940-41, still 
in production

Presenter
Presentation Notes
Arguably the most important temporary bridge of all time is the Bailey Bridge, developed by the British in the early years of World War II. It’s a modular truss made up of 10 foot long sections that are easy to transport in ‘most any truck. One of the keys to its success is that each component weighs 600 pounds or less, so it could be carried by groups of around 6 soldiers. It’s held together with pins, so the assembly is very rapid, and the supports have rollers so it can be launched from one side of a channel or gorge. Although his bridge was invented 80 years ago, it’s been so successful that it is still in commercial production all across the world. 
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Temporary Bridges 3: Bailey Bridge Examples

Source: Rob Kemme/Wikimedia Commons [CC 3.0]

Source: Jaggery/Wikimedia Commons [CC 3.0]

Source: Robby/Wikimedia Commons

Source: Jollyswagman/Wikimedia Commons [CC 3.0]

Presenter
Presentation Notes
These photos show some Bailey bridge applications. For the temporary highway bridge in the main photo, note that the trusses have been tripled on each side to support heavier loads. Similarly in the photos on the right, the trusses have been doubled or tripled horizontally and doubled vertically for more capacity. As the lower right photo shows, sometimes the trusses were also used as towers to span deep gorges.
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Temporary Bridges 4: Additional Designs
Mabey-Johnson

Source: U.S. Army/Flickr

Callender-Hamilton

Source: Llewelyn Pritchard/Wikimedia Commons [CC 3.0]

Prefabricated Girder

Source: Vermont Agency of Natural Resources

Experimental

Source: Hiroshima University/YouTube

Presenter
Presentation Notes
Here are a few other types of temporary bridges. The main photo shows the Maybe-Johnson bridge, which is a big brother to the Bailey, designed for heavier loads and longer spans. The upper right shows the Callender-Hamilton bridge which dates back to the 1930s. It’s a bolt-together truss that can be assembled by unskilled workers and is easy to transport to remote sites.The middle photo shows a prefabricated portable girder bridge.And for fun I included a photo of an experimental trailer-mounted expandable bridge. It’s like a scissor lift turned sideways.
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Temporary Roundabouts

Source: Wrightsville Beach Fire & Rescue

Hurricane Florence (2018)

• Electrical outages in 
Wilmington, NC

• Crashes and backups at 
major intersections

• Roundabouts placed 
within existing signalized
intersections

• Functioned well

• High maintenance due to 
cone knock-downs

Presenter
Presentation Notes
So we’ve seen some old ideas and some new ones. And this is one of the newest: temporary roundabouts. This idea emerged in Wilmington, North Carolina after Hurricane Florence in 2018. Electric power was out for days, and the traffic signals went dark, causing backups and crashes at the major intersections.To deal with that, some of the major intersections were temporarily converted to single-lane roundabouts. They functioned well, but required quite a bit of maintenance due to cone knock-downs. 
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Temporary Roundabouts

Conceptual Solution

• Instead of cones, use sandbags as 
temporary curbs

• Has not yet been tried in the field

Source: Wrightsville Beach Fire & Rescue

Presenter
Presentation Notes
One idea for addressing this maintenance issue is to lay out the temporary roundabout using sandbags instead of cones. I need to note that this has not yet been tried in the field, but in principle it seems to have potential.
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Every site is different – Every situation is different

TEN PENNY
POINT

E. Temporary
Bridge

Z99

A. Repair
washout

B. Bypass
washout

C. Temporary
connector road

D. Temporary low
water crossing

Source: FHWA
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Your
Solution

A. Bagged-aggregate retaining walls

B. Expedient bypass road

C. Wood chip path for pedestrians & ATVs

y FHWA Work Zone Safety Grant Program.

D. Temporary low water crossing
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Presenter
Presentation Notes
Script:So to return to our Ten Penny Point example, this really comes down to matching the right techniques with the situation at hand. For instance, we might stack bags of aggregate as retaining walls for our washout repairs. Or we might bypass the washout with a temporary road like the ones they used in Eurobodalla. If a property owner was willing to let us build a temporary connection between highway 905 and the undamaged part of highway Z99 for pedestrians and ATVs, we might consider using wood chip fills and wood chip surfacing. Perhaps there’s a spot on Ten Penny Creek that is flat enough for building a temporary low water crossing. Or if we had access to Bailey bridge materials, we might use them to cross Ten Penny Creek.Ultimately though, these are just ideas to get you thinking. The best solution is the one tailored to your site, your operational conditions, and the traffic you need to accommodate. 
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Next Week: Planning for Rapid Response

Incorporating resilience to adverse events in the 
Transportation Management Plan (TMP) development 
process

Open for registration at:
https://pretix.eu/intrans/wzplan/

Presenter
Presentation Notes
Next week at this time, I’ll be talking about planning for Rapid Response – ways to help anticipate the kinds of situations that might occur at a specific site and incorporate resilience techniques into a project’s Transportation Management Plan. That webinar is open for registration now, at the Pretix link you see on the screen.
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Q&A and Discussion

What are YOUR experiences?

John W. Shaw, PE RSP

Institute for Transportation

2711 South Loop Drive, Suite 4700

Ames, IA 50010

Tel: 515-294-4366

jwshaw@iastate.edu

Presenter
Presentation Notes
We have a few minutes left for a few questions, and I’m sure there are people on the line who have their own experiences with Rapid Response. If you’d like to use the chat pod or raise your hand, let’s try to share some of them. 
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