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Abstract
With senior roadway design staff approaching retirement 

and 50% of the workforce to be millennials by 2020 (1), 

there are many design experiences that should be 

passed on to the next generation of roadway engineers 

and designers. It is important that this knowledge 

transfer occurs so the next generation of engineers can 

learn to minimize the number of design challenges they 

may experience. If some of these challenges can be 

reduced or avoided, the engineers can focus on reaching 

a beneficial design with fewer difficulties. This paper 

examines lessons learned in roadway design from the 

perspective of a chief roadway engineer and includes 

understanding design criteria, horizontal geometrics, 

combined geometrics, coordination with other 

disciplines, maintenance of traffic (MOT), plan 

production, and designing roads for the future.

Why Share the Knowledge? 
Engineers like to be efficient and solve problems.  

Engineers generally have a preference for solutions that 

reduce adverse impacts, reduce costs, and add benefits 

to the client/owner.  I have found that most engineers and 

designers also don’t like re-work.   Learning from more 

experienced engineers and sharing these nuggets of 

knowledge may help less experienced technical staff. 

Sometimes, the cost savings may benefit the project 

much later. Allowing a design to work not only at the 

initial implementation or construction but when the next 

improvement is needed can allow components already in-

place to be reused, which is sustainable. If we can design 

something that doesn’t have to be removed and replaced 

with a future improvement, that can benefit the client. 

Do We Understand the Terminology?
Are we understanding the terms being used by the project team? 

See Table 1 for some interesting terms I have heard on projects. 

(more are in the paper),

What was the criteria again?
It is important to use the criteria applicable to each project. Some 

engineers seem to design based on what they are familiar doing. 

This could lead to incorrect design values being used. This is 

important for companies that have design engineers in multiple 

locations that work on projects with multiple offices or projects in 

more than one location.

For example, if you have a lot of experience designing roads in 

Minnesota and you become part of a design team designing a 

road in Texas, use the criteria applicable to Texas, not what you 

are accustomed to using in Minnesota.  There could be 

differences!

Table 1. A Sample Of Terms
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Understand the Design Assignment
• Make the project scope available to the design team.

• Have clear communications within the team.

• Provide the owner’s “Purpose and Need” for the

project.

• Allow out of the box thinking (or out of scope

suggestions); however, do not advance the idea

without project leader concurrence.

• The person performing the design needs to clearly

understand what is expected.

Are We Using the Correct Criteria?
Use the criteria that applies to your project.  In the U.S., many 

agencies utilize design guidelines based on the AASHTO Green 

Book (2). Other agencies utilize much of the “Green Book,” but 

supplement it with some modifications. Even others generate their 

own design guidelines and manuals and may utilize some criteria 

from the “Green Book” but have more criteria from other sources or 

developed just for them. 

The engineer needs to use the design criteria required for each 

project. The engineer’s background, education, and experience 

allows her/him to design a road for nearly any location, as long as

s/he understands which guidelines to follow.

Notes

RPMs 

(reflective 

pavement 

markers)

cats' eyes reflectors crystals
Reflectors placed on or cut into 

the pavement.

elephant tracks puppy tracks

Dashed pavement markings 

extending into and through an 

intersection

rollover breakover

Algebraic difference between 

two adjacent pavement cross 

slopes.

stop light traffic light
traffic 

signal

Some consider a traffic light as 

roadway lighting, others may 

think of it as a signal.

flexible 

pavement

bituminous 

concrete
asphalt

black 

top

Some may call this HMA (hot 

mix asphalt), but we now have 

cooler mixes on some projects.

noise walls sound walls 
sound 

barriers

highway motorway ring road

Depending on location or 

agency, there could be specific 

criteria defining one of these 

terms.

intersection interchange

IDS IDS

Situationally, it means 

Intersection Design Study or 

Interchange Design Study.

cooking with 

gas
Doing something right!

checked QA'd reviewed
A type of review, often related 

to quality control.

Terms (Sometimes Colloquial) 

It Won’t Fit
When the design does not meet design criteria, many 

agencies require justification through a design deviation 

or design exception process. Some agencies will have 

tiers for prioritizing criteria. Although the author 

recommends meeting as much of the criteria as 

possible, the use of a deviation or exception can be a 

tool in the engineer’s toolbox. Justifying a deviation 

from criteria can be challenging and time-consuming. 

If the agency has tiers of deviations or exceptions and a 

deviation is needed, deviate from the lower tier criteria. 

When deviating, be sure to look at adjusting other 

portions of the design to help mitigate the element that 

is outside of the criteria. Keep an eye on controlling 

costs when there are options and utilize safety research 

to evaluate the impacts of the differences from a safety 

perspective, such as methods from the Highway Safety 

Manual (3).

Additional Guidance

• Use applicable forms for the jurisdiction of your

project.

• Keep detailed design calculations with justification.

• Look for supporting design criteria used by others.

Understand the Design 

Time Frame
Projects can have multiple design 

frames.  We may need to design 

the maintenance of traffic to work 

this year or next year.  We may be 

asked to design the road to meet a 

20 or 30 year time frame.  However, 

do we need to consider future 

expansion or growth beyond the 

design frame of this project? Source: Bigstock.com

Source: Bigstock.com
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Planning Ahead
Do we need to consider growth beyond the design frame of 

this project? An example may be that we design for a 20-

year time frame but preserve additional space around the 

project so that lanes and related infrastructure can easily 

be added even further into the future. Can we provide a 

design such that when infrastructure is added, only 

minimal changes will be needed? These questions are 

especially important in developing areas.  The designer 

needs to have a practical vision for the future.  Here are

several. More are included in the paper.

• Can we provide room for additional future lanes?

• Will future lanes work with the cross slopes constructed 

now?

• Look for future rollover issues between lane lines 

and shoulder.

• Can a shoulder cross slope be easily changed to a 

lane cross slope?

• Will the superelevation cross slope in a curve work 

for the new design radius?

• Can ramp gores be easily converted or used as-is if 

used as a traffic lane?

• Have potential roadside obstacles been moved away 

from the current edge of pavement (EOP) so they will 

still be outside of the clear zone once a future EOP is in 

use?

• Are utilities as far from the road as possible to avoid 

moving them or building over them in the future? 

Conflicting utilities are a common source of project 

delays.

More Nuggets
1. Additional Nuggets are included in the paper for profiles,

typical sections, horizontal alignments, vertical 

alignments, MOT, earthwork, and reviews.

2. Avoid designing to the minimum or maximum value. If a 

change is needed and we have some flexibility in the 

design value, a design change can be less impactful. 

Provide A Deliverable that Meets 

Expectations
• Understand the Assignment

• Provide Examples

• Develop Documentation
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Understand the Assignment
• Discuss each assignment so both the assigner and the

designer understands the assignment, by when, how 

much effort (hours), and define the deliverable.  To make 

this happen set an annual goal to track these 

conversations in a log.  What could go wrong?

• Designer under-values the expectation and provides 

too little detail – this could lead to rework and 

budget impacts.

• The designer over-values the expectations and 

includes too much detail, takes too long, impacts the 

budget, and may still lead to possible rework). 
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Provide Examples
• Does the deliverable change by milestone?  Check the 

design guidelines.

• Does the design team need a “Go-By”. There are many 

different acceptable ways to show design on plans. An 

example of the sheet, a Go-By, that is specific to your 

client and project will lead to plans that meet client 

expectations. This also helps multiple design teams that 

are each producing a portion of the deliverable to look 

similar. This makes the product appear streamlined and 

consistent.

Documentation
A good calculation package Includes copies of tables, 

equations, nomographs, and other exhibits from manuals 

that are used for the design. This helps with design 

reviews and if the calculation is needed well after 

completion. Criteria can change over time and including 

the copy of the applicable manual pages makes it easy to 

see what was used at the time of the design. 

Roadway Plan Nuggets (more are in the paper)

• Use alignment names that make sense. For example, call 

a ramp something like Ramp A, not whatever the design 

software defaults to. 

• Orient north facing up in the plan-view drawings. Include 

a north arrow pointing in the correct direction on sheets.

• Make sure the stationing is easy to read.

• Do not start an alignment at Station 0+00.  If the design 

changes and we need to extend the alignment, we can’t 

have negative stations and we want to avoid adding a 

station equation to extend an alignment we stationed.

• If there are multiple alignments, make sure the 

stationing is very different between each one, especially 

if working on an interchange that has many ramps. Don’t 

start them all at Station 1+00. Switch it up with start 

stations: Station 100+00, Station 300+00, Station 800+00, 

etc. This keeps it less likely for a person to look at the 

wrong alignment for design information.

• Be sure to call out station equations (where the 

stationing changes along the alignment).

Plan Recommendations
• Limit design information to one location in the plans.  If 

a design changes, it needs to be updated in all plan 

locations.

• Multiple disciplines utilize plan view sheets.  Use the 

same station breaks per sheet for each discipline.  This 

aids the plan user find the correct location when flipping 

between sheets.

Roadway Plan Nuggets 
(more are in the paper)

• Not all projects will have alignment 

information on other sheets, but if 

the plans utilize other sheets for 

design  information, add a note 

referring to those other sheets. 

• When including curve data, include 

the curve design speed, and if it 

includes superelevation, include 

the design superelevation and 

maximum superelevation. This 

makes the curves much easier to 

review. (See Figure 1) Figure 1. Curve Data

• Check the radii.  Make 

sure the correct radius 

was used for each 

design calculation. 

(Figure 2). The engineer 

must understand which 

radius to use and how 

that relates to the 

alignment: 

superelevation (EOP –

inside of curve), 

centerline (middle of 

road), clear zone curve 

correction factors (EOP 

– outside of curve), and 

horizontal sight offset 

(HSO) (center of inside 

lane). Figure 2. Radii

• When a stage of MOT/TTC is ready for review, I ask myself and 

ask my designer this question: would one of my parents or 

one of your grand parents easily understand how to navigate 

and maneuver their vehicle through this work zone?

• The review starts with the original designer.  The designer 

should look at what s/he has produced, before providing to 

others.  Does it look good? Will it work?  If it doesn’t work, 

what will happen and at what cost to fix it?  Will the contractor 

understand how to build it?  If the designer makes a change, 

consider what other sheets may be impacted in the plans and 

are other disciplines impacted by the design?  Do the other 

disciplines know about the change?
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