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MAINTENANCE  
OF TRAFFIC 

Or the impossible task of 
pleasing everyone while keeping 

them all safe 
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OBJECTIVES 

Understand MOT principles 

Review Iowa DOT Chapter 9 

Review example set of MOT plans  
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MOT PRINCIPLES 

Traffic safety must be integral part of 
project 

Traffic movement must be impacted as 
little as possible 

Provide clear and positive guidance 

Review actual operations  
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THE BASICS 

Detour is the best (for workers and 
efficiency of construction) 

Keep things as close to normal as 
possible (normal design geometrics, etc) 

Provide room for contractor 

Appropriate traffic control devices 
(MUTCD) 
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MORE BASICS 

Advance warning, both in time and 
location 

Avoid stops 

Separate directions if at all possible 

Removal or covering unneeded devices 

Don’t forget about worker parking 

KEEP IT SIMPLE, SAM! 
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DETOURS 

Need to consider speed, capacity, 
length, and safety 

Run model to test speed, etc. 

Simplify detour (remove parking, close 
redundant accesses, etc) 

Physical improvements (before AND 
after) 
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GEOMETRICS 

Comparable to normal operations 

Lane shifts and closures 

Tapers for transition areas 



8 

CONTRACTOR 

He’s the reason for the mess 

Adequate access and space for working 

Remove equipment when not needed 

Review of MOT plan 

Safe parking for workers (shuttle?) 

Lighting and night operations 



9 



10 

TRAFFIC CONTROL DEVICES 

 http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm  

Markings 

Delineators, barriers, etc. 

Signing  

Example layouts  

http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-index.htm
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AREAS IN ZONE - PART I 

Advance Warning Area 
Provide time to recognize and make changes 

Varies with speed and complexity 

Transition Area 
For lane closure 

Clearly defined 
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AREAS IN ZONE - PART II 

Activity area - where work is going on 
Buffer space 

Work space 

Termination area 
Return to normal pattern 

 

 



13 Source:  MUTCD 

PARTS OF THE 
WORK ZONE 
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TAPERS 

Purpose – provides channelization 

Various types 
Merging – to reduce number of lanes 

Shifting – change vehicle path 

Shoulder – closure on high-speed facility 

Two-way – for alternating traffic 
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TAPERS 

  Merging taper – minimum length 
Speed limit ≥ 45mph: 

L = W * S (English)  

L = W * S * 0.62(metric) 

Speed limit < 45mph: 
L = (W * S2)/60 (English) 

L = (W * S2)/155 (Metric) 

L is length in feet or meters, W is lane 
width, and S is speed in mph or kph. 
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Merging taper 

   

Source: Iowa DOT 
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TAPERS 

  Shifting taper 
Length (high-speed facilities): 

Minimum = merging length/2 or 200 feet (English)  

Minimum = merging length/2 or 60 meters 
(metric) 

Recommended = full merging length 

Length (low-speed facilities): 
L/2 (either English or metric) 

L is computed using W = amount of shift 
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Shifting taper 

   

Source: Iowa DOT 
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TAPERS 

  Shoulder taper 
Length (high-speed facilities): 

Minimum = merging length/3 (English)  

Minimum = merging length/3 (metric) 

L is computed using W = amount of shift 
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Shoulder taper 

   

Source: Iowa DOT 
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TAPERS 

  Two-way taper 
Length (all facilities): 

Maximum = 100 feet (English)  

Maximum = 30 meters (metric) 

Short taper to discourage high-speed 
operation 
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Two-way taper 

   

Source: Iowa DOT 
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TAPERS 

  Other issues 

Distance between tapers 

Spacing of channelizing devices: 
Spacing (in feet) ≈ speed limit in mph 
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TAPERS 

Source:  MUTCD 
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WORK-ZONE SPEED 

Signing alone not effective 

Speed consistent with geometry 

Never more than 55 mph 

35 mph for one-lane bridges 
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TRAFFIC CONTROL PLANS 

Level of detail depends on complexity of 
project 

Always include traffic control notes 

Layout plans as needed 
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English Standard Road Plan PDF DGN 

TC 4/17/2007 Entire TC Section TC   

TC-1 10/17/2006 Work Not Affecting Traffic etc01.pdf etc01.exe 

TC-30 10/17/2006 Closure of Continuous Two-Way Left Turn Lane (TWLTL) etc30.pdf etc30.exe 

TC-61 10/17/2006 Two-Lane, Two-Way Operation etc61.pdf etc61.exe 

TC-62 10/17/2006 Permanent Two-Lane to Four-Lane Transition etc62.pdf etc62.exe 

TC-81 10/17/2006 Restricted Width Signing etc81.pdf etc81.exe 

TC-202 10/17/2006 Shoulder Closure  etc202.pdf etc202.exe 

TC-203 10/17/2006 Aerial Seeding Operations  etc203.pdf etc203.exe 

TC-211 10/17/2006 Spot Location Lane Closure with Stop Signs  etc211.pdf etc211.exe 

TC-212 10/17/2006 Spot Location Lane Closure with Flaggers  etc212.pdf etc212.exe 

TC-213 10/17/2006 Lane Closure with Flaggers etc213.pdf etc213.exe 

TC-214 10/17/2006 Lane Closure with Flaggers and Pilot Car etc214.pdf etc214.exe 

TC-215 10/17/2006 Lane Closure with Paved Shoulder and Signals etc215.pdf etc215.exe 

TC-216 10/17/2006 Lane Closure with Signals etc216.pdf etc216.exe 

ftp://165.206.203.34/design/stdrdpln/books/english/etc_section.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc001-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc030-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc061-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc062-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc081-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc202-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc203-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc211-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc212-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc213-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc214-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc215-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc216-01.exe
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TC-217 10/17/2006 Lane Closure with Signals and TBR etc217.pdf etc217.exe 

TC-228 10/17/2006 Lane Closure Utilizing Continuous Two-Way Left Turn Lane etc228.pdf etc228.exe 

TC-231 10/17/2006 Slow Moving Vehicle Operations in the Traffic Lane etc231.pdf etc231.exe 

TC-232 10/17/2006 Shoulder Rumble Strip Operations etc232.pdf etc232.exe 

TC-233 10/17/2006 Pavement Marking Operations etc233.pdf etc233.exe 

TC-251 10/17/2006 Temporary Road Closure etc251.pdf etc251.exe 

TC-252 10/17/2006 Road Closure etc252.pdf etc252.exe 

TC-253 10/17/2006 Paved On-Site Detour etc253.pdf etc253.exe 

TC-271 10/17/2006 Signalized Equipment Crossing etc271.pdf etc271.exe 

TC-272 10/17/2006 Unsignalized Equipment Crossing etc272.pdf etc272.exe 

TC-273 10/17/2006 Construction Site Entrance etc273.pdf etc273.exe 

TC-282 10/17/2006 Uneven Lanes etc282.pdf etc282.exe 

TC-283 10/17/2006 Surveying Operations etc283.pdf etc283.exe 

TC-402 10/17/2006 Shoulder Closure etc402.pdf etc402.exe 

TC-403 10/17/2006 Aerial Seeding Operations etc403.pdf etc403.exe 

TC-418 10/17/2006 Lane Closure on Divided Highway etc418.pdf etc418.exe 

TC-419 10/17/2006 Lane Closure on Undivided Highway etc419.pdf etc419.exe 

ftp://165.206.203.34/design/stdrdpln/english/etc217-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc217-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc217-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc217-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc217-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc217-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc228-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc231-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc232-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc232-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc232-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc232-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc232-01.exe
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ftp://165.206.203.34/design/stdrdpln/english/etc233-01.pdf
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ftp://165.206.203.34/design/stdrdpln/english/etc233-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc233-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc233-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc251-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc252-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc252-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc252-01.pdf
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ftp://165.206.203.34/design/stdrdpln/english/etc253-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc253-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc253-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc271-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc272-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc273-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc282-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc283-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc402-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc402-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc402-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc402-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc402-01.exe
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ftp://165.206.203.34/design/stdrdpln/english/etc403-01.pdf
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ftp://165.206.203.34/design/stdrdpln/english/etc403-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc403-01.exe
ftp://165.206.203.34/design/stdrdpln/english/etc418-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc418-01.pdf
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TC-420 4/17/2007 Lane Closure at Ramps etc420.pdf etc420.exe 

TC-421 10/17/2006 Lane Closure with TBR etc421.pdf etc421.exe 

TC-422 10/17/2006 Closure of Two Adjacent Lanes on Divided Highway etc422.pdf etc422.exe 

TC-423 10/17/2006 Closure of Two Adjacent Lanes on Undivided Highway etc423.pdf etc423.exe 

TC-429 10/17/2006 

Closure of Continuous Two-Way Left Turn Lane and/or 

Adjacent Lane etc429.pdf etc429.exe 

TC-431 10/17/2006 Slow Moving Vehicle Operating in the Traffic Lane etc431.pdf etc431.exe 

TC-432 10/17/2006 Shoulder Rumble Strip Operations etc432.pdf etc432.exe 

TC-433 10/17/2006 Pavement Marking Operations etc433.pdf etc433.exe 

TC-434 10/17/2006 Shoulder Fog Sealing Operations etc434.pdf etc434.exe 

TC-451 10/17/2006 Temporary Road Closure on Divided Highway etc451.pdf etc451.exe 

TC-454 10/17/2006 Temporary Detour Using Ramps on Divided Highway etc454.pdf etc454.exe 

ftp://165.206.203.34/design/stdrdpln/english/etc420-01.pdf
ftp://165.206.203.34/design/stdrdpln/english/etc420-01.pdf
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 STAGING 

Minimize disruption and loss of access 

Minimize number of stages 

Minimize temporary construction 
(paving, etc) 

May be more than one “right” plan 
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CONCLUSIONS 

Be prepared to make changes 

Always light transition and other 
complex areas 

Always light the travel area if night 
work is being done 

Be sure to have senior checker and 
construction staff reviews 


