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null

NA
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Entrance Culverts or 
culverts under private 
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material.  Roadway 
Types include any  
Entrance culverts, 
Crossover, Ditch Block, 
Trail

Culverts not under State 
highway traffic lanes, are in 
good condition (1, 2) and 
are made of any material,  
Roadway Types include 
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Frontage, Crossover, Ditch 
Block, Trail, Railroad and 
any Entrance culverts.
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MMS_ROADWAY_TYPE_ID in 
Mainline, Centerline, Median, 
Ramp/Loop, or Collector/
Distributor or Roundabout

HYD_INSP_
COND_ID IN 
(1, 2)

All other Highway Culverts not 
Concrete or corrugated metal, in 
poor or unknown Condition (0, 3, 4 
or null).  Materials include  various 
plastics,  Timber, Brick/Masonry, 
Vitrified Clay, Other (steel casing, 
cast iron, unknowns), Bituminous-
Coated steel or any Liner material 
type

All other Highway 
Culverts  in good 
Condition (1, 2).  
Materials include  
various plastics,  
Timber, Brick/
Masonry, Vitrified 
Clay, Other (steel 
casing, cast iron, 
unknowns), 
Bituminous-Coated 
steel or any Liner 
material type

HYD_MATERIAL_CURR_ID 
not in  Aluminized Steel, 
Corg. Aluminum (CAP), Corg. 
Steel (CSP), Structural Plate 
or Polymeric‐Coated or is 
null

HYD_MATERIAL_CURR_ID 
not in Concrete, Aluminized 
Steel, Corg. Aluminum (CAP), 
Corg. Steel (CSP), Structural 
Plate or Polymeric‐Coated or 
is null

N
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ighw
ay C

ulverts

Roadway Type
 is entrance or 

not a road

Yes

Review

No

Culverts under public 
roads but not under State 
highways, are in  poor or 
unknown condition (0, 3, 
4 or null) and are made 
of any material.  
Roadway Types include 
County, City, Township, 
Frontage, Other, Railroad

Culvert has
 been inspected

HYD_INSPECTION_ID is 
not null

HYD_PIPE_STATUS_ID 
= Inplace

HYD_INSP_
COND_ID in 
( 3, 4)

MMS_ROADWAY_TYPE_ID in 
County Road, City Road, 
Township Road, Frontage, 
Railroad, Road, Other

MMS_ROADWAY_TYPE_ID in 
Entrance, Farm Entrance, Field 
Entrance, Commercial Entrance, 
Crossover, Ditch Block, Trail

Condition is 
Unknown

HYD_INSP_
COND_ID = 
0 or is null

HYD_INSP_
COND_ID in 
(1, 2) 

No

Yes

http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/HydInfra%20Culvert%20and%20Storm%20Drain%20System%20Inspection%20Manual.pdf
http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/HydInfra%20Culvert%20and%20Storm%20Drain%20System%20Inspection%20Manual.pdf
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Paved Invert

(Maint. Level 1)
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No or null

Highway Culverts, 
Corrugated Metal but not 
Bituminous-coated, 
Repair is under road, in 
good Condition (1 or  2); 
or Repair is not under 
road,  Inspector 
Suggested Repair is not 
Replace Aprons or 
Reset, and Condition is 
good (1 or  2)

Corrugated
Metal 

Flowchart
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HYD_INSP_REPAIR_
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Corrugated Metal

Slipline

(Maint. Level 2 or 
Const. Contract)

Pipe height 
less than 17"

CIPP_Small

(Construction 
Contract)

No or 
null

Yes

Yes

HYD_CURR_HEIGHT< 17

HYD_CURR_HEIGHT => 17

HYD_INSP_MISALIGNMENT_ID 
in (<1, 1, 2,3) or is null

Replace  
Open Trench

(Maint. Level 2 or 
Const. Contract)

HYD_INSP_MISALIGNMENT_ID 
in  (4, 5, 6, 7, 8, 9, 10+, 99)

Is pipe shape 
round?

No or null

HYD_PIPESHAPE_
ID = Round 

HYD_PIPESHAPE_
ID is not Round 

Pipe is 
Misaligned 

more than 3" 

No or null

Yes

CIPP_Not_Round

(Construction 
Contract)

YesCondition is 
3 or 4

Review
Condition 0

No or null 

Highway Culverts, Corrugated 
Metal but not Bituminous-
coated, are in poor Condition (3 
or 4), Misalignment is 3" or less, 
pipe height is between 17" and 
36", and shape is Round  
(excludes most Inspector 
suggested repairs Replace 
Aprons or Reset and most 
Repairs are under Road)

N
ot-Person Entry R

epairs

Highway Culverts, Corrugated 
Metal but not Bituminous-coated, 
are in poor Condition (3 or 4), are 
between 17' and 35" height, and 
are  misaligned more than 3"  
(excludes most Inspector 
suggested repairs Replace 
Aprons or Reset and most 
Repairs are under Road)

HYD_INSP_
COND_ID IN 
(3, 4)HYD_INSP_

COND_ID = 
0 or is null Highway Culverts, Corrugated 

Metal but not Bituminous-
coated, Misalignment is 3" or 
less, are in poor Condition (3 or 
4), and pipe height is less than 
17" (excludes most Inspector 
suggested repairs Replace 
Aprons or Reset and most 
Repairs are under Road) 

Inspector 
suggested repair 

= Replace 
Aprons 

Replace Aprons

(Maint. Level 1)

Yes No or null

No

Highway Culverts, 
Corrugated Metal but not 
Bituminous-coated,
any Condition rating, 
Repair is not under road,
Inspector suggested 
repair = 
Replace Aprons 

Inspector 
suggested repair 

= Reset

 Reset 
and tie  pipe 

sections

(Maint. Level 1)

No or null

Yes

Highway Culverts, 
Corrugated Metal but not 
Bituminous-coated,
any Condition rating, Repair 
is not under road,
 Inspector Suggested 
Repair is not Replace 
Aprons, Inspector 
Suggested Repair = Reset

R
epairs N

ot U
nder Traffic

Person Entry R
epairs

CIPP_Large

(Construction 
Contract)

Review
Condition 0

Holes 
= Yes 

No or null

Highway Culverts, 
Corrugated Metal but 
not Bituminous-coated,  
Height=> 35",  condition 
is 0, 3 or is null, and 
has holes, (mostly 
excludes Inspector 
suggested repairs 
Replace Aprons or 
Reset and most 
Repairs are under 
Road)

Highway Culverts, 
Corrugated Metal but 
not Bituminous-Coated,  
Height=> 35", does not 
have holes, Condition 
=3, span =< 60" and 
shape is round, (mostly 
excludes Inspector 
suggested repairs 
Replace Aprons or 
Reset and most 
Repairs are under 
Road) 

Highway Culverts, 
Corrugated Metal but not 
Bituminous-coated, are in 
poor Condition (3 or 4), 
Misalignment is 3" or less, 
pipe height is between 17" 
and 36", and shape is not 
Round  (excludes most 
Inspector suggested 
repairs Replace Aprons or 
Reset and most Repairs 
are under Road)

 Highway Culverts, Corrugated 
Metal but not Bituminous-coated, 
are less than 35" height, and in 
unknown Condition (0 or null),   
(excludes most Inspector 
suggested repairs Replace 
Aprons or Reset and most 
Repairs are under Road,) 

Span =< 60" 
and Shape is

 Round 

HYD_INSP_
COND_ID = 
0 or is null

Yes

HYD_INSP_REPAIR_ID = 
Replace Aprons

HYD_INSP_REPAIR_ID is 
not Replace Aprons

HYD_INSP_REPAIR_ID 
= Reset

HYD_INSP_REPAIR_ID is 
not Reset

HYD_INSP_HOLES = Yes

HYD_CURR_WIDTH = < 60"
HYD_PIPESHAPE_ID = Round

HYD_CURR_WIDTH > 60 
or is null
HYD_PIPESHAPE_ID not Round 
or is null

HYD_INSP_HOLES = 
No or is null

HYD_INSP_COND_ID 
in (0, 3) or is null

Condition 
=  4

Replace  
Open Trench

(Maint. Level 2 or 
Const. Contract)

Yes

Highway Culverts, 
Corrugated Metal 
but not Bituminous-
coated, Condition = 
4; or  Condition is 3 
without holes,  span 
> 60" or shape is 
not round (i.e. Box, 
Arch, CattlePass, 
null), (excludes 
most Inspector 
suggested repairs 
Replace Aprons or 
Reset and most 
Repairs are under 
Road)

No or null

Condition 
= 0 or null

Yes or null

HYD_INSP_
COND_ID = 
4 

Yes

No or null

HYD_INSP_COND_ID = 3
Highway Culverts, 
Corrugated Metal but 
not Bituminous-
coated, Height=> 35",  
has no holes, 
condition is unknown 
(mostly excludes 
Inspector suggested 
repairs Replace 
Aprons or Reset most 
Repairs are under 
Road)



No or 
null

YesIs 
pipe height > 

35 inches

Joint Repair

(Maint. Level 1)

Concrete Highway Culverts, not 
deformed or with displaced cracks, 
are in Condition 3 or 4, are  
misaligned 3" or less and pipe height 
is less than 17", (mostly excludes 
Inspector suggested repairs Replace 
Aprons or Reset and most Repairs 
are under Road)

Concrete Highway culverts, not 
deformed or with displaced cracks, 
pipe height is 35 Inches or more with 
1 or more Joints to Fix,  (mostly 
excludes Inspector suggested repairs 
Replace Aprons or Reset and most 
Repairs are under Road)

 # Joints to Fix
Is more than

0 

Paved Invert

(Maint. Level 1)

Inspector 
Suggested Repair 
= Paved Invert or 

Repair Invert

Concrete Highway culverts, not 
deformed or with displaced cracks, 
larger than 35 Inches height, no 
Joints to Fix and Inspector 
Suggested Repair = Paved Invert 
or Repair Invert, (mostly excludes 
Inspector suggested repairs 
Replace Aprons or Reset and 
most Repairs are under Road)

Concrete 
Flowchart

Yes

No or 
null

HYD_INSP_REPAIR_
UNDER_ROAD= Yes or null

HYD_INSP_REPAIR_
UNDER_ROAD = No 

HYD_CURR_HEIGHT => 35 

HYD_CURR_
HEIGHT 
< =35 

 HYD_INSP_NUM_JOINTS_NAME in 
(1, 2, 3, 4, 5, 6, 7, 8, 10+, 99)

HYD_INSP_NUM_
JOINTS_NAME  is  
<1 or is null

Replace 
Aprons = Yes 

Replace Aprons

(Maint. Level 1)

Yes

No
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Concrete

No or null

No

HYD_INSP_
COND_ID IN 
(1, 2)

 HYD_INSP_NUM_JOINTS_NAME 
IN ( <1, 1 , 2 , 3, null)

Yes or null

Replace  
Open Trench

(Maint. Level 2 or 
Const. Contract)

Is Cover 
< 15 ft?

Jack or Bore
Pipe

Replacement 
(Construction 

Contract)

No Concrete Highway 
Culverts, Condition is 0, 
3 or 4, are  deformed or 
have  displaced cracks,  
and cover is more than 
=> 15 feet, shape is 
Round, and  pipe height 
is 73 inches or less, 
(mostly excludes 
Inspector suggested 
repairs Replace Aprons 
or Reset and most 
Repairs are under Road)

No or 
null

Is 
Pipe Round 
or  Original
Height 73" 

or less? 

Yes

HYD_INSP_DEFORMED = Yes or 
HYD_INSP_CRACK_ID  = Displaced

HYD_INSP_DEFORMED = No or 
HYD_INSP_CRACK_ID not Displaced

HYD_UPSTREAM_COVER < 15 feet

HYD_UPSTREAM_COVER => 15

HYD_PIPESHAPE_CURR_ID = 
Round or HYD_PIPE_HEIGHT 
<= 73 inches

HYD_PIPESHAPE_CURR_ID is 
not Round or 
HYD_PIPE_HEIGHT > 73 inches

Concrete Highway 
Culverts, Condition is 
0, 3 or 4 that are  
deformed or have  
displaced cracks, and 
cover  is less than 15 
feet, or are too large 
to jack (larger than 
73 inch pipe height) 
or not round, (mostly 
excludes Inspector 
suggested repairs 
Replace Aprons or 
Reset and most 
Repairs are under 
Road)

Slipline

(Maint. Level 2 or 
Const. Contract)

Pipe height 
less than 17"

CIPP_Small

(Construction 
Contract)

No or 
null

Yes

Yes
HYD_CURR_HEIGHT< 17

HYD_CURR_HEIGHT => 17

Is Repair 
Under Road? 

Yes or null

HYD_INSP_MISALIGNMENT
_ID IN (<1, 1, 2, 3) or null

Replace  
Open Trench

(Maint. Level 2 or 
Const. Contract)

HYD_INSP_MISALIGNMEN
T_ID  in   (4, 5, 6, 7, 8, 9, 
10+, 99)

Is pipe shape 
round?

No or null

HYD_PIPESHAPE_CURRENT_ID = 
Round 

HYD_PIPESHAPE_
CURRENT_ID is 
not Round 

Pipe is 
Misaligned 

more than 3" 

No or 
null

Yes

CIPP_Not_Round

(Construction 
Contract)

No

4
or  more joints 

need fixing

Condition is
0, 3 or 4 

NA
(No Repair 
Suggested)

Inspector 
suggested repair 

= Reset

 Reset 
aprons and pipe 

sections

(Maint. Level 1)

Yes

Pipe is  
 Deformed or 
has Displaced 

Cracks

 HYD_INSP_
NUM_JOINTS_NAME
 not ( <1, 1 , 2 , 3) 

Concrete Highway 
Culverts, Condition is 0, 3, 
4 or left blank, Inspector 
suggested repair is not 
Replace Aprons or Reset, 
(includes any #Joints to Fix 
and Repair under Road 
Yes, No or null)

No or 
null

Condition is 
3 or 4

YesCondition is 
3 or 4

Review
Condition 0

No or 
null

No 
or 

null

Concrete Highway Culverts, not 
deformed or with displaced cracks, 
are in Condition 3 or 4, are  misaligned 
3" or less, pipe height is between 17" 
and 36" and shape is Round, (mostly 
excludes Inspector suggested repairs 
Replace Aprons or Reset and most 
Repairs are under Road)

Person Entry R
epairs

N
ot-Person Entry R

epairs

R
epairs N

ot U
nder Traffic

Concrete Highway Culverts, not 
deformed or with displaced cracks, 
are in Condition 3 or 4, are between 
17' and 35" height, and are 
misaligned more than 3", (mostly 
excludes Inspector suggested repairs 
Replace Aprons or Reset and most 
Repairs are under Road)  

HYD_INSP_
COND_ID IN 
(3, 4)HYD_INSP_

COND_ID = 
0 or null

Concrete Highway Culverts, not 
deformed or with displaced cracks, 
larger than 35" height, no Joints to 
Fix, no invert repairs needed, are 
in Condition 0 or null, (mostly 
excludes Inspector suggested 
repairs Replace Aprons or Reset 
and most Repairs are under Road)

N
ot R

epairable

Yes

Yes or 
null

Yes

Concrete Highway Culverts, 
Repair Under Road = Yes or 
null ;  or Repair Under Road 
= No, and Number of 
separated joints is 4 or more; 
and Condition is good (1, 2)

Span 
=< 60" 

and Shape is
 Round 

Replace  
Open Trench

(Maint. Level 2 or 
Const. Contract)

CIPP_Large

(Construction 
Contract)

Review
Condition 0

No or null

Yes No or null

HYD_INSP_
COND_ID IN 
(0, 3, 4)  or 
is null

No or null

HYD_INSP_REPAIR_ID = 
Replace Aprons

HYD_INSP_REPAIR_ID is 
not Replace Aprons

HYD_INSP_
REPAIR_ID = 
Reset

HYD_INSP_
REPAIR_ID

 is not Reset

HYD_INSP_REPAIR_ID 
= Paved invert

HYD_INSP_REPAIR_ID 
is not Paved Invert

HYD_INSP_
COND_ID = 
0 or is null

Yes

HYD_INSP_
COND_ID IN 
( 3, 4)  

HYD_PIPESHAPE_CUR
RENT_ID is not Round 

HYD_CURR_HEIGHT 
>60"

HYD_PIPESHAPE_
CURRENT_ID is Round 

HYD_CURR_
WIDTH = < 60"

Inspector 
suggested repair 

= Replace 
Aprons 

Yes

No or null

HYD_INSP_
REPLACE_APRON = 
Yes

Not deformed or with 
displaced cracks, is larger 
than 35" height, no Joints to 
Fix, no invert repairs 
needed, are in Condition 3 
or 4, shape is round, span 
less than or equal to 60", 
(mostly excludes Inspector 
suggested repairs Replace 
Aprons or Reset and most 
Repairs are under Road)

Yes

>60" span, poor
condition, no joints
to fix, not bad
invert

Concrete Highway 
Culverts, pipe height is 
between 17" and 36", not 
deformed or with 
displaced cracks, are in 
Condition 3 or 4, are  
misaligned 3" or less,  
and shape is not Round

Concrete Highway Culverts, 
less than or equal to 35" 
height, not deformed or with 
displaced cracks, are in 
unknown Condition (0 or 
null), and Repairs are under 
Road 

Condition 
Is 3 or 4 or 0 

Review
(Not Under Road)

Yes

Inslope Cavity 
= Yes

Yes

HYD_INSP_INSLOPE_
CAVITY = Yes

HYD_INSP_
INSLOPE_CAVITY 

= No or is null
No or null

Condition 
is 1 or 2 

No

HYD_INSP_
COND_ID IN 
(1, 2)

NA
(No Repair 
Suggested)

HYD_INSP_
COND_ID IN 
(0,  3, 4) or 
is null 

HYD_INSP_
COND_ID IN 
(1, 2)

Yes

HYD_INSP_
COND_ID 
not in (1, 2)

No

Concrete Highway Culverts, 
Repair is not under road, 
Number of Joints to Fix is 3  
or fewer, Replace Aprons = 
No or null,  Inspector 
Suggested Repair is not 
Reset or Replace Aprons, 
Condition is 1 or 2 with no 
Inslope Cavity
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Assumptions used for Repair Options: 

 This flowchart describes how TAMS HydInfra  inventory and inspection records are sorted into suggested repair methods 
based on pipe traits.  This new version is aimed at finding specific pipes that might be repairable by Maintenance, or others 
that might be done in Construction Projects.  The previous version of the flowchart was used for District or State‐wide cost 
estimates and were not a final repair recommendation. 

 The flowchart selected repairs are more likely to fit if inspection flags are filled in. The selected repair should be reviewed 
against the entire pipe inspection –  flags, Inspector Suggested Repair and Inspection Comments.

 Repair suggested is weighted by most common failure mode for that material type.

 Permanence, low cost and simplicity of installation are primary considerations. 

 Fixes done by MnDOT Maintenance are favored in the selection process.

 Maintenance is equipped to do some repairs (like joint repair, paved invert, slipline, and reset end sections) but not others 
(like CIPP or Jack). 

 Maintenance does not do  Cured in Place Pipe Liner repairs or Jacked pipe replacements.

 Reduction in diameter reduces hydraulic capacity. Sliplining reduces internal diameter more than cured in place liner or other 
methods, and limits its use. 

 In pipes less than 36" diameter (2.90 meters) difficulty of human access will favor sliplining or cured‐in‐place pipe liner over 
other methods. 

 Open trench replacement is least preferred for highways if traffic is disrupted and likely more expensive when repaving costs 
are included.

 Pipes under deep cover are more difficult and expensive to open trench. 

Consider many additional factors before repairing a pipe: 

1)  If you reduce the hydraulic capacity of the repaired pipe you may cause problems – get a recommendation from 
Hydraulics/WRE before you line or replace a pipe. 

2)  Verify Pipe’s size, shape, material, length before a doing a major repair. 

3)  Compare the Field Recommended Repair to the Flowchart Suggested Repair and critically review each suggestion against 
the condition problems (inspection flags and measures). 

3)  Additional work may be required with any repair method, especially filling the road voids around a bad pipe. 

4)  Soundness of road – can voids outside of the repaired pipe be adequately filled? 

5)  Structural integrity – will the pipe be structurally sound after repair?

6)  Cost reduction by combining repairs – can several pipes be repaired together in a project?

7)  Local costs of repair methods may suggest a different repair method. 

8)  Open trenching costs must include pavement cost except when part of a paving project.

9)  The scope of the construction project (re‐construction, overlay, maintenance) may suggest choosing replacement over 
repair, or vice versa 

10)  Traffic requirements – are lane closures required, or are they feasible?
 
11)  Right‐of‐Way – is the highway‐owned work area sufficient for the repair method? 

12)  Accessibility –  Can equipment or materials needed for the repair method reach the pipe?

13)  Presence of large rocks prevents jacking – consult Materials Office for soils information. 

14)  Other repair methods may be appropriate for any pipe, for example, “Joint Repair ” may include internal bands, grouting, 
or other method.

15)  Pipes with Roadway Types  “Entrance”, “Township Road” or “City Road” might be open trenched, whereas Mainline, 
Centerline, Ramp/Loop, Collector/Distribut and County Roadway Types often may not be, due to traffic.

16) Permit requirements – work with District Hydraulics‐Water Resources Engineer to determine if any permits are required 
or conditions that need to be met.

17)  CIPP Liners cured with hot water may contain Styrene that has caused fish kills in streams.  Capture all heated water used 
in resin‐curing process and truck to a proper disposal site.

18)  If you can’t do it safely, don’t do it.

Repair Methods: 

1 = Reset (reset apron)
2 = Joint Repair
3 = Paved Invert 
4 = Slipline
5 = CIPP (Cured In Place Pipe Liner)
6 = Trench
7 = Jack (or auger, ramming, drilling, bursting etc.) 
8 = Review (needs repair, no suggestion given)
9 = NA (not applicable)
10 = Replace Aprons

Highway Culvert Definition: 

Culverts under MnDOT highway traffic lanes 
(including Roadway Types Centerline, Median, 
Ramp/Loop, Collector‐Distributor, Mainline)

http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/suggestedrepairmethodrptbackground.pdf
http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/suggestedrepairmethodrptbackground.pdf
http://www.dot.state.mn.us/bridge/hydraulics/culvertcost/Repair%20Made%20Examples.pdf
http://www.dot.state.mn.us/bridge/hydraulics/culvertcost/Repair%20Made%20Examples.pdf
http://www.dot.state.mn.us/bridge/hydraulics/culvertcost/Repair%20Made%20Examples.pdf
http://www.dot.state.mn.us/bridge/hydraulics/culvertcost/Repair%20Made%20Examples.pdf
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