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           Minnesota Department of Transportation			    
	Office Memorandum


	District:		
	Date:			
	To:		[Project File / State Geometrics Engineer]
	From:		[Project Design Engineer or Project Manager]
	Subject:	Design Memorandum  
			[use either No Design Exception(s)  or  With Design Exception(s)]
			
State Project Number(s) & T.H./Interstate Number(s):
	Federal Aid Project Number(s): 
	FHWA Contact:
	County(s):	City(s): 
	Type of Work: 
	Project Termini:
	Project Reference Point ________________ To Reference Point _________________ 
	This project is scheduled for a ______   __, 20__ letting.  

Design Standards Form(s) Attached:
Highway Design Standards Form 
Ramp Design Standards Form 

If there are NO design exceptions that require State Bridge Engineer’s recommendation/concurrence, DELETE the following signature block. 

	I recommend approval/concur with approval of the Design Exception(s) for the following bridge element(s) as documented in this Design Memo. 

List any design exceptions that require SBE signature


                                    State Bridge Engineer 	           Date




	If there are NO design exceptions, DELETE the following signature block. 

	The Design Exceptions described in the this Design Memo are recommended for approval by:


                                    [District person], P.E. 	           Date
                      
                If not needed, delete DE/ADE signature lines below, or add: Not Required

	I concur/approve:            


District Engineer/Assistant District Engineer                Date


	Design Exceptions approved by:
When appropriate, add the following:
Not required – approval delegated to District
                           
State Design Engineer                        Date





PROJECT BACKGROUND
Brief statement regarding project type, etc.


PROJECT INFORMATION 
 Highway Type
(  )  Two Lane Highway, Rural	(  )  Multi-lane Divided Highway, Rural (High Speed)
(  )  Two Lane Highway, Urban	(  )  Multi-lane Divided Highway, Urban (High Speed
(  )  Freeway, Rural		(  )  Multi-lane Divided Highway, Urban (Low Speed)
(  )  Freeway, Urban 		(  )  Multi-lane Undivided Highway, Urban (Low Speed)

Functional Class	(  ) Principal Arterial	(  ) Minor Arterial	(  ) Collector
Number of Lanes	(  ) Two Lane	(  ) Four Lane	(  ) Six or eight lane
			(  ) Single-lane ramp    ( ) Multi-lane ramp
Terrain:	(  ) Level     (  ) Rolling     (  ) Mountainous

Traffic Volume:	Current ADT ______   veh./day 
Based on:  (   ) actual counts,  (   ) traffic flow map, dated    /  /     
Forecast ADT (20__) -______ - based on Traffic Forecast #_______.
(Not required for Preservation projects)

Access Control	(   ) Full     (  ) Partial     (  ) none
Design Speed	___ mph 	Posted Speed	___ mph 	MnPASS Buffer Width	___ ft

(  ) Existing and Proposed Typical Sections are included in the appendix.
(  ) Reduced layout is included in appendix.


BRIDGE PROJECT INFORMATION [Delete if no bridges involved]
 (  ) This is a Bridge Preservation project
 (  ) This is a Bridge Improvement project
 (  ) This is a Bridge Replacement project
 (  ) This is a ramp bridge with radius of 190-ft or less, or volume of trucks greater than 10%.

 (  ) Preliminary Bridge Plan is included in appendix

Railroad:  (  ) Yes        (  ) No 
  If yes: 	            (  ) Highway over RR  	     (  ) Highway under RR

Bridge is over: 	
(  ) Non-navigable waterway 	(  ) Navigable waterway     (  ) Trunk Highway     (  ) Local road

Special lanes on bridge: (  ) Auxiliary lanes   (  ) Exit or Entrance ramps extending onto bridge

Median curb present:	(  ) Yes	(  ) No
(  ) Bridge is less than 250-ft. long and with no single span greater than 200-ft.	
(  ) Bridge is greater than 250-ft. long or with a single span greater than 200-ft.
    

DESIGN STANDARDS 
Based on the criteria in Design Standards and Exceptions for Controlling Design Criteria, this project will be designed to MnDOT's [pick from the list below]_________ Standards.
[NOTE: Some projects may require more than one category of standards for different parts of the project].
Select appropriate Design Standards:
· New Construction / Reconstruction (including New or Replacement Bridges) 
· Preservation 

Attach appropriate Design Standards Form(s) to This Memo
· Always: 		Highway Design Standards Form
· If project has ramp(s):	Ramp Design Standards Form
· If needed: 		Bridge Office’s Bridge forms

If necessary, include further discussion of standards (e.g., are State Aid standards used on this project).

If project is not a preservation operation, delete the following.
PRESERVATION PROJECTS
Safety Considerations
During project scoping, safety was considered.  
Select one of the following and delete the others:
· No crash clusters or crash problems were identified and safety improvements will not be included in the project.
· No crash clusters or crash problems were identified; however, the following safety improvements will be completed (list below):
· Crash clusters and/or problems within the project limits were identified (explain the problem). Solutions to the crash problem were evaluated but are beyond the scope of this project.  Safety improvements will be considered in future projects.
· Crash clusters and/or problems within the project limits were identified (explain the problem). The following safety improvements will be completed (list below):

Controlling Criteria – Less Than New Construction/Reconstruction Standard
On Preservation projects, if any of the Controlling Criteria listed in the Design Standards Form are less than the New Construction/Reconstruction standard, check crash records for potential crash problems related to the Controlling /Criterion/Criteria, and add statement here regarding crashes related to the Controlling Criterion/Criteria.


DESIGN EXCEPTIONS
If no design exception(s): There are no design exceptions on this project.

If there are exception(s), see sections below for:
· List of Design Exception(s), and
· Justification of Design Exception(s)

For approval of design exceptions, use the signature block on the first page of this memo and follow the guidance in Design Standards and Exceptions for Controlling Design Criteria


List of Design Exception(s):
List all exceptions and for each exception give:
· The standard that is not met (e.g., Lane Width, Vertical Clearance, etc.);
· The standard value or range;
· The proposed value from Reference Point ______ to Reference Point ________.
Example:
I. Left Shoulder Width
· Standard: 10-feet
· Existing: 7-feet
· Proposed: 7-feet from Reference Point (RP) 102+00.068 to RP108+00.002.
Note: Provide a map (i.e., Google image) with the design exception location clearly identified if a layout is not required by the project.
 
If there are exceptions to Design Speed or Structural Capacity, also provide the following:
Design Speed:
· Length of section with reduced design speed compared to overall length of Project
· Measures used in transitions to adjacent sections with higher or lower design or operating speeds.

Structural Capacity:
· Verification of safe load-carrying capacity (load rating) for all State unrestricted legal loads or routine permit loads, and for bridges and tunnels on the Interstate, all Federal legal loads.

If there is a related recommendation from a Value Engineering Study, reference the VE Study and provide pertinent information.  

Justification of Design Exception(s):
Provide justification for each design exception, including the following:
1. Alternatives considered
2. Cost comparison (proposed versus full standard)
3. Comparison of safety performance
· For example, use a Highway Safety Manual analysis to help quantify safety effects and provide at minimum 5 years of crash data summary.
4. Comparison of operational performance 
· For example, use a Highway Capacity Manual analysis to help quantify operational effects
5. Compatibility with adjacent sections of roadway (proposed versus adjacent sections of roadway)
6. Any proposed mitigation measures (for proposed design)
· See pages 67 to 70 of FHWA Mitigation Strategies for Design Exceptions for potential mitigation strategies. 
7. Any other pertinent impacts (for proposed design): 
· (such as: right-of-way, community, environmental, usability by all transportation modes)

If the exception came from a Value Engineering Study recommendation, discuss that. But VE recommendation is not typically justification for the exception. 

Make the level of analysis commensurate with the complexity of the project.

LAYOUT STATUS
    (   ) A geometric layout is not required for this project.
    (   ) A Level __ (1, 2, 3) Geometric Layout (and profile) (   ) will be prepared for this project
(   ) has been prepared for this project

The layout has received Mn/DOT: 
(   ) Staff review and concurrence	(   ) Staff approval (approved __/__/__)

Municipal consent (layout approval) is required: YES 	   NO		
If YES, Municipal consent has been obtained: 	YES		 received on __/__/__ 
		  				NO		
INTERSTATE/STRAHNET SYSTEM
NOTE: In Minnesota the Interstate/STRAHNET system consists of all Interstate highways, TH 61 north of Duluth, and TH 10 from TH 24 to TH 371.

(  ) This project does not involve work on the Interstate/STRAHNET system.

(  ) This project involves work on the Interstate/STRAHNET system. At the completion of this project:
(  ) All bridges will meet the 16-foot standard for vertical clearance over Interstate highways.
(  ) All bridges over designated OSOW Super Load Corridors will meet the 16 feet 6 inch standard for vertical clearance.
(  ) The vertical clearance of the bridge(s) is less than 16 feet and will remain unchanged. FHWA will be requested to coordinate with the Department of Defense/MTMCTEA at least three months before letting.


TRAFFIC HANDLING DURING CONSTRUCTION
(Explain how traffic will be handled during construction).

BICYCLE and PEDESTRIAN CONSIDERATIONS
(  )  Bicycles [are / are not] legally permitted on this roadway.
(  )  Preliminary layouts [will be / have been] provided to the CO Bicycle/Pedestrian Section for comment.
(  )  Improvements to bicycle/pedestrian access are planned for this project.
(  )  Existing access for bicycles or pedestrians will be eliminated by this project.



Highway Design Standard Form

If a proposed condition is a Design Exception put an asterisk (*) in front of the proposed condition.

	[bookmark: _Hlt480182298][bookmark: _Hlt480182366]Critical Design Element
	Existing
[bookmark: _Hlt480182431][bookmark: _Hlt480182394]Condition,
Minimum
	Proposed
[bookmark: _Hlt481906665][bookmark: _Hlt480182331]Condition,
Minimum
	MnDOT Standard for
New Construction/
Reconstruction
	Road Design Manual 
or
LRFD Bridge Design Manual
or
Technical Memorandum

	[bookmark: _Hlt480182350][bookmark: _Hlt497893035][bookmark: _Hlt497892922][bookmark: _Hlt497893009][bookmark: _Hlt497892866]Design Speed
	Design Speed selected for this project is _____ mph.  
Use this to look up the values in this table for:
· Stopping Sight Distance
· Horizontal Sight Distance
· Vertical Alignment, K value:  Crest and Sag
	TM 17-13-TS-06

	[bookmark: _Hlt480182610][bookmark: _Hlt497892874]Lane Width
	____ft
	____ft
	____ft min.
____ft max.
	TM 18-08-TS-06

	Shoulder Width:
· Right


· [bookmark: _Hlt480182650]Left
	
	
	
	                                   TM 17-12-TS-05

	· 
	____ft paved
	____ft paved
	____ft paved
	

	· 
	____ft usable
	____ft usable
	____ft usable
	

	
	
____ft paved
	
____ft paved
	
____ft paved
	

	
	____ft usable
	____ft usable
	____ft usable
	

	Design Loading Structural Capacity
	HS __
Design load
	
	All new bridges:
HL-93
Minimum design load
	
LRFD Bridge Design Manual, Article 3.4
(Scroll to Page 3.4)

	[bookmark: _Hlt480183365]# Stopping Sight Distance
	____ft
	____ft
	___ ft min.
	Tables 2-5.08A & B (Chapter 2, Page 37)

	[bookmark: _Hlt480183381]Horizontal Curve, Radius
	____ft
	____ft
	___ ft min.
	
RDM Chapter 3-2


	[bookmark: _Hlt480183438]Maximum Grade
	___% maximum
	___% maximum
	___% maximum
	Table 3-4.02A
(Chapter 3, Page 3-4(2))

	
	
	
	
	

	[bookmark: _Hlt480183539]Cross Slope
	_____ ft/ft
	_____ ft/ft
	0.015 – 0.020 ft/ft
	RDM Chapter 4-3

	[bookmark: _Hlt480183555][bookmark: _Hlt481907542]Superelevation
	_____ ft/ft
	_____ ft/ft
	0.08 ft/ft maximum
	RDM Chapter 3-3

	[bookmark: _Hlt480183609]Vertical Clearance
· Highway under bridge
· Railroad under bridge 
· Highway under sign
     or pedestrian bridge
	
___ ft
___ ft
___ ft
	
___ ft
___ ft
___ ft
	
__ ft-_ in
__ ft-_ in
17 ft-4 in
	LRFD Bridge Design Manual, Table 2.1.3.1
(Page 11)




# Stopping sight distance applies to horizontal and vertical alignments except for sag vertical curves.

* An asterisk in front of the proposed condition indicates a Design Exception.




Note: Complete this form for each type of ramp in the project.

Ramp Design Standard Form

[bookmark: _Hlt504897837]Ramp Locations				               		Ramp Types	
	Highway
	Reference Point
	Station
	Intersecting Road
	Ramp Alignment Name
	Diagonal
	Loop
	Semi-Direct
	Direct

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



Design Parameters:
Drainage Type:  (   ) Urban (curb and gutter)        (   ) Rural (ditches)

Mainline Design Speed (Tech Memo 17-13-TS-06): The Design Speed selected for the parent roadway is __mph.  
(This speed will be used to look up the value for Ramp Design Speed)

Ramp Traffic Control:  (   ) Metered     (   ) Metered with HOV Bypass     (   ) Traffic Signal at ramp terminal      (   ) none


Note: A “No” below indicates a Geometric Design Exception.  In parenthesis, list ramp alignment names that require design exceptions.
	[bookmark: _Hlt504899224]
Critical Design Elements
	
Do all ramps of each type meet MnDOT Standards for New Construction / Reconstruction?
[bookmark: _Hlt505044089](Yes or No)

	
MnDOT Standard for New Construction / Reconstruction
	
MnDOT Road
Design Manual
or
MnDOT LRFD Bridge Design Manual
or
Technical Memorandum

	

	
Ramp Type 1
	
Ramp Type 2
	
Ramp Type 1
	
Ramp Type 2
	

	Ramp Design Speed
	
	
	___mph  minimum
	___mph  minimum
	Table 6-3.04A (Scroll to page 48)

	Ramp Pavement Width
(Single Lane)
	
	
	        __ ft  min.
	        __ ft  min.
	Table 6-3.04C (Scroll to page 50)

	Ramp 
Acceleration Length[endnoteRef:1] [1:  Measure Ramp Acceleration Length from the entrance terminal to the ramp terminal to the point where the taper reduces the ramp width to 12-feet.  If a speed limiting horizontal curve is present, acceleration length is measured from the end of the limiting curve to the point where the taper reduces the ramp width to 12-feet. Use the actual design speed of the last curve to look up the standard length.
] 

	
	
	Length(s) meet(s) or exceeds required
	Length(s) meet(s) or exceeds required
	Tables 6-2.04B & C (Scroll to page 36)

	Deceleration Length[endnoteRef:2] [2:  Measure Ramp Deceleration Length from the point where the taper increases the ramp width to 12-feet to the point of inintial curvature of the exit ramp (i.e. the beginning of the ramp exit curve). Use the actual design speed of the first curve to look up the standard length.
] 

	
	
	length(s).
	length(s).
	Tables 6-2.03A & B (Scroll to page 27)

	[bookmark: _Hlt509385942]Stopping Sight 
   Distance [endnoteRef:3] [3:  Stopping sight distance applies to horizontal and vertical alignments, not including for sag vertical curves.] 

	
	
	        __ ft  min.
	      __ ft  min.
	Tables 2-5.08A & B (Scroll to page 37)

	
[bookmark: _Hlt513275900]Horizontal Curve Radius
	
	
	
__ ft  min.

	__ ft  min.
	RDM Section 6-3.04.01

	[bookmark: _Hlt513274728][bookmark: _Hlt513274246]Maximum Grade
	
	
	__% maximum
	__% maximum
	Table 6-3.04B (Scroll to page 49)

	Cross Slope
	
	
	0.015 – 0.020 ft/ft
	0.015 - 0.020 ft/ft
	TM 18-03-TS-02

	Superelevation
	
	
	0.08 maximum
	0.08 maximum
	TM 17-11-TS-04

	Design Loading Structural Capacity
	
	
	All new bridges to have HL-93 minimum design load
	All new bridges to have HL-93 minimum design load
	LRFD Bridge Design Manual, Section 3.4

	
Vertical Clearance
Highway under bridge

Railroad under bridge

Highway under sign or pedestrian bridge

	
	
	__ ft-__ in


__ ft-__ in


17 ft-4 in
	__ ft-__ in


__ ft-__ in


17 ft-4 in
	LRFD Bridge Design Manual, Table 2.1.3.1
(Page 11)

	
	
	
	
	
	



