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:‘T:&:LZLSTATUSJD EZBgrPtIPE—CLASS—CODE—lD B HYD_INSPECTION_ID is MMS_ROADWAY_TYPE_ID in Aluminized Steel, Corg.
not null Mainline, Centerline, Median, Aluminum (CAP), Corg. Steel
Ramp/Loop, or Collector/ (CSP), Structural Plate or
Culvertis und Distributor or Roundabout Matorial Polymeric-Coated Corrugated
. ulvert is under aterial is
TAMS-HydInfra Pipes »<_ Status is Inplace > Class Code is > Cul\{ert has > a highway traffic lane ves > Corrugated ves |:|°M;:;Lrt
Culvert been inspected
(Roadway Type) Metal pg.2
HYD_MATERIAL_CURR_ID
not in Aluminized Steel, No or
Corg. Aluminum (CAP), Corg. null
MMS_ROADWAY_TYPE_ID is No or Steel (CSP),A Structural PI.ate
not Mainline, Centerline, null or Polymeric-Coated or is
Median, Ramp/Loop, or null
Collector/Distibutor, or
Roundabout Yes Concrete
Material is M Flowchart
SRiCRE HYD_MATERIAL_CURR_ID = Pg.3
Concrete
HYD_MATERIAL_CURR_ID
not in Concrete, Aluminized No
Steel, Corg. Aluminum (CAP), or
Corg. Steel (CSP), Structural null
Plate or Polymeric-Coated or
is null
Y Y
Yes o . Yes
Replace Roadway Type Yes Condition is (Other Materials) Review
Open Trench D ] is entrance or h bad Condition HYD_INSP i
MMS_ROADWAY_TYPE_ID in ot a road HYD_INSP_ is 3 or 4 COND IDIN
Entrance, Farm Entrance, Field COND_ID in ©,3 4—) oris
Entrance, Commercial Entrance, (3,4) m;” !

Crossover, Ditch Block, Trail All other Highway Culverts not

No No gézalNl?DPI_N No Concrete or corrugated metal, in
MMS_ROADWAY_TYPE_ID in HYD_INSP_ . 2) - poor or unknovyn Cpndntlon (O,.3, 4
COND_ID IN ’ or null). Materials include various

County Road, City Road,

Township Road, Frontage, (0,1,2)0r plastics, Timber, Brick/Masonry,

Entrance Culverts or Railroad, Road, Other null Vitrifi_ed Clay, Other (ste_el casing,
culverts under private cast iron, unknowns), Bituminous-
roads or not roads, in 4 Coated steel or any Liner material
poor condition (3 or 4) type
and are made of any . Yes Condition is NA .
material. Roadway Review < Unknown (No Repair
Types include any HYD_INSP_ Suggested)
Entrance culverts, COND_ID = 21FEB2020
Crossover, Ditch Block, 0 oris null TAMS Flowchart
Trail o Repair Report
No All other Highway Page 1
R o Culverts in good Start
Culverts under public Culverts not under State HYD_INSP_ Condition (1, 2).
roads but not under State highway traffic lanes, are in COND_ID in Materials include (
highways, are in poor or good condition (1, 2) and (1,2) various plastics,
unknown condition (0, 3, are made of any material, Timber, Brick/ TAM S'Hyd I nfra
4 or null) and are made Roadway Types include Masonry, Vitrified .
of any material. County, City, Township, NA Clay, Other (steel CUIVert Repalr FIOWChart
Roadway Types include Frontage, Crossover, Ditch No Repair casing, cast iron, 0 0 c
County, City, Township, Block, Trail, Railroad and éugges?ed) unknowns), FOI‘ ESt|mat|ng Re pa|rS Of
Frontage, Other, Railroad any Entrance culverts. Bituminous-Coated .
steel or any Liner H |g hway CU IVe rtS
material type
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?@;hway Culverts,
Corrugated Metal
but not Bituminous-

Highway Culverts,
Corrugated Metal but
not Bituminous-Coated,
Height=> 35", does not

and 36", and shape is not
Round (excludes most
Inspector suggested
repairs Replace Aprons or
Reset and most Repairs
are under Road)

ID is not Round

ID = Round

Highway Culvert Corrugated Inplace Highway Culverts coated, Congitiqn = FedEes Eave hole_s, COTdition
Repair Flowchart Metal Corrugated Metal but not 4; or Condition is 3 Open Trench CIPP_Large =3, span =< 60" and
Page 2 e/ Bituminous-coated without holes, span P No or null Span =< 60" Yes shape is round, (mostly
> 60" or shape is : b and Shape is ___ | (Construction excludes Inspector
Corrugated Metal not round (i.e. Box, (g/larllntt. Iéevnetlrz ?r g:(iz_nCuLIJIRR_WIDTH > 60 Round HYD_CURR_WIDTH = < 60 Cuiee) suggested repairs
Arch, CattlePass, onst Conirach | o, PIPESHAPE_ID not Round HYD_PIPESHAPE_ID =Round Replace Aprons or
null), (excludes 4 oris null - Reset and most
— most Inspector Repairs are under
Highway Culverts, suggested repairs Road)
Corrugated Metal but not Rep]ace Aprons or HYD_INSP_COND_ID =3 H7h Culvert
Bituminous-coated, Reset and most No or null C:?rr&aa);edul\\/::tasl”but
Repair is under road, in Repairs are under 9die
good Condition (1 or 2); Road) not Bituminous- .
or Repair is not under — . : coated, Height=> 35",
NA road, Inspector Condition Yes or null Review has no holes,
(No repair Sugéested Repair is not =0or null HYD_INSP_ Condition 0 condition is unknown
suggested) Replace Aprons or COND_ID = (mostly excludes
Reset, and Condition is Ooris null Inspector suggested
good (1 or 2) Yes | HYD_INSP_ repairs Replace
COND_ID = HYD INSP HOLES = Aprons or Reset most
HYD_INSP_ 4 No or is null Repairs are under
conD_IDIN | No oorisnu Road)
(1,2) No or null —
v -
Highway Culverts,
Yes Corrugated Metal but
Is Repair or null Fipe Clc?ndition Yes e helzisght - Yes Condition No or null Holes Yes q Paved Invert not Bituminous-coated,
Under Road? {iyp insp_RepAIR_ 0,3 0r4? HYD_INSP_ 35 inches HYD_CURR_ =4 HYD_INSP_COND_ID =Yes HYD_INSP_HOLES = Yes | (Maint. Level 1) |\ |/ eight=> 35", condition
UNDER_ROAD = Yes or COND_ID IN HEIGHT => 35 in (0, 3) or is null is 0, 3 oris null, and
is null y'e (0, 3,4) or has holes, (mostly
is null excludes Inspector
suggested repairs
Noor null Replace Aprons or
HYD_CU RR_HE|GHT <35 Reset and most
No Repairs are under
Road)
Highway Culverts, Corrugated
HYD_INSP_REPAIR_ID is Metal but not Bituminous-coated,
t Reset ; it
not Rese v HYD_INSP_MISALIGNMENT ID are in poor f:ondltlop (3.or 4), are
No or null in (4,5,6,7,8,9, 10+, 99) Replace between 17' and 35" height, and
Pioe is Ty Oben Trench are misaligned more than 3"
Condition is Yes - Misaﬁigned Yes P (excludes most Inspector
HYD_INSP_REPAIR_ID = HYD_INSP_REPAIR_ID 3or4 HYD_INSP_ ore than 3" (Maint. Level 2 or f\uggﬁitgféizaelrzrﬁeﬂxf
Replace Aprons = Reset Reset COND_IDIN Const. Contract) pron
Inspector o 34 Repairs are under Road)
Replace Aprons | yes suggested repair~._ N0 or null Inspector Yes e HYD_INSP N 3.4 No or null
i i . oor
Maint. Level 1 = Replace ‘ Sugg_eied rtepa'r SEHETS COND_ID = nul HYD_INSP_MISALIGNMENT_ID
( aint. Leve ) Aprons HYD_INSP_REPAIR_ID is = Rese! Maint. L v 0 oris null nghway Culverts, Corrugated in (<1, 1, 2,3) oris null Highway Culverts, Corrugated
not Replace Aprons (Maint. Level 1) A 4 Metal but not Bituminous-coated, Metal but not Bituminous-
are less than 35" height, and in - ; Yes CIPP_Small coated, Misalignment is 3" or
EEviEy unknown Condition (0 or null), Pipe helght" > = less, are _in poo_r andition (3or
Condition 0 (excludes most Inspector less than 17 HYD_CURR_HEIGHT< 17 (Construction %"a(nd lelp:je height |Is less than
Highway Culverts, : suggested repairs Replace Contract) excludes most Inspector
Cogrruga)ied Metal but not Highway Culverts, Aprons or Reset and most suggested repairs Replace
Bituminous-coated, gﬁ;ﬁ?nagﬁg cl\:/cl)eat?eldbm not Repairs are under Road,) No or null Aprons or Reset and most
any Condition rating, o - . Highway Culverts, HYD_CURR_HEIGHT => 17 Repairs are under Road)
L any Condition rating, Repair
Repair is not under road, is not under road Corrugated Metal but not
Inspgctor suggested Inspector Suggested Bltumlnou§-poated, are in CIPP_Not_Round Slipline Highway Culve_rts, C_)orrugated
repair = Repair is not Replace poor Condition (3 or 4), No or null _ Yes Metal but not Bituminous-
| Replace Aprons Aprons, Inspector Misalignment is 3" or Iess:' (Construction Is pipe sh’?ape "] (Maint. Level 2 or coated, are in poor Condition (3
Suggested Repair = Reset pipe height is between 17 Contract) HYD_PIPESHAPE_ rounds HYD_PIPESHAPE_ Const. Contract) 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)
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Replace Concrete Highway

Concrete Concrete Highway Culverts, Yes or Open Trench Culverts, Condition is
TRANSPORTATION Flowchart Repair Under Road = Yes or > Is Cover null HYD_UPSTREAM_COVER <15 feet > P 0, 3 or 4 that are
null;or Repair Under Road HYD_INSP_DEFORMED = Yes or <1512 (Maint. Level 2 or |\ |deformed or have
TAMS-HydInfra NA = No, and Number of HYD_INSP_CRACK_ID = Displaced Const. Contract) displaced cracks, and
Highway Culvert (No Repair separated joints is 4 or more; - - - y cover is less than 15
) Suggested) ﬂCondltlon is good (1, 2) HYD UPSTREAM COVER => 15 c Hiah fee_t, or are too large
Repair Flowchart — - oncrete Hig way to jack (larger than
Page T e ey
Concrete No | HYD_INSP_ Is Jack or Bore have ’displaced cracks or not round, (mostly
. - ' ’ excludes Inspector
COND_ID IN HYD_INSP_ Pipe Round Yes Pipe and cover is more than suggested repairs
HYD_INSP_REPAIR_ (1,2) COND_ID IN or Original »  Replacement => 15 feet, shape is Replace Aprons or
UNDER_ROAD-= Yes or null (0,3,4) or Bipe I8 Height 73" HYD_PIPESHAPE_CURR_ID = (Construction Round, and pipe height Reset and most
is null or less? Contract i i .
Is Repair Yes or null Condition is Yes or null .~ Deformed or E?L;;di:crhi:D_PlpE_HElGHT ) l(?nz)?;tllncg)?;uﬁelgss, Repairs are under
Under Road? 0,30r4 " has Displaced - Inspeg;or suggested Road)
— Cracks
; repairs Replace Aprons
80['”?93'92".‘;?3’ <0 3 HYD_PIPESHAPE_CURR_ID is or Reset and most
A u "Ie ffi;l °rk‘ II ion 'St » 9 No or | HYD_INSP_DEFORMED = No or Noor | 5t Round or Repairs are under Road)
or et blank, inspector null | HYD_INSP_CRACK_ID not Displaced null | Lyp PIPE_HEIGHT > 73 inches
suggested repair is not
HYD INSP REPAIR Replace Aprons or Reset,
UNDER ROAD = No No (includes any #Joints to Fix
- =N and Repair under Road
E’ No or null) v HYD_INSP_NUM_JOINTS_NAME in Concrete Highway culverts, not
(1,2,3,4,5,6,7,8,10+ 99) deformed or with displaced cracks,
| Joint Repair pipe height is 35 Inches or more with
. hs. e Yes . _~# Joints to Fix Yes N P 1 or more Joints to Fix, (mostly
p'gg. e'g HYD CURR HEIGHT => 35 Is more than g (Maint. Level 1) excludes Inspector suggested repairs
c High Culvert CSS - - >60" span, poor 0 : Replace Aprons or Reset and most
onc_rej[e 'ghway Lulverts, A condition, no joints HYD INSP NUM Repairs are under Road)
Y Repair is not under road, Not def d or with fi bad No or _ _ N —
. S ot deforme: to fix, not ba JOINTS NAME
Number of Joints to Fix is 3 displaced cracks, is larger invert null = s Concrete Highway culverts, not
4 Yes NA or fewer, Replace Aprons = No or than 35" height, no Joints to Slorisnull deformed or with displaced cracks,
or more joints (No Repair | —— Noornull, Inspe_ct_or null Fix, no invert repairs Rep_:_ace A Inspector Iarger thaq 35 Inches height, no
need fixin HYD_INSP_ Suggested) Suggested Repair is not D CURR needed, are in Condition 3 Open Trenc s i’ S Reoal Yes Eavedlinvert Joints to Fix and Inspector
NUM_JOINTS_NAME ReseF or Replace Aprons, HEIGHT or 4, shape is round, span : _ugges ed Repair | Suggested Repair = Paved Invert
not(<1,1,2,3) A Condition is 1 or 2 with no a5 less than or equal to 60", (Maint. Level 2 or § I;aveq Ilnvert " {ivp_INsP_REPAIR_ID| (Maint. Level 1) or Repair Invert, (mostly excludes
Inslope Cavity <= (mostly excludes Inspector Const. Contract) epair Invert ~ _ Paved invert Inspector suggested repairs
HYD_INSP_NUM_JOINTS_NAME HYD_INSP_ suggested repairs Replace HYD_CURR_HEIGHT N Replace Aprons or Reset and
IN(<1,1,2,3,null No COND_IDIN | No Aprons or Reset and most >60" ° T o INSP REPAIR 1D |most Repairs are under Road)
(1, 2) Repairs are under Road) No or null HYD_PIPESHAPE_CUR or . - - - .
Bhadi RENT IDis not Round  null Y is not Paved Invert Concrete Highway Culverts, not
) CIPP_Large Gen deformed or with displaced cracks,
N . — Yes =< 60" Condition is No or null Review Ia_rger than 35 hel_ght, no Joints to
Yes Inspector Condition Yes Review : d Shape | 3ord Condition 0 Fix, no invert repairs needed, are
suggested repair Is3or4or0 HYD INSP (Not Under Road) (ngitt::cc::ttl)on HYD_CURR_ - Roue:'ﬁje P HYD INSP or HYD INSP onaition in Condition 0 or null, (mostly
= Replace | - WIDTH =< 60" — — — -
HYD_INSP_REPAIR_ID = P COND_ID IN COND_ID IN COND_ID = excludes Inspector suggested
Replace Api - Aprons 2 HYD_PIPESHAPE_ (3,4) 0 oris null repairs Replace Aprons or Reset
eplace Aprons 4 .(0’ 3|’|4) or CURRENT_ID is Round ’ and most Repairs are under Road)
IS nu
HYD_INSP_
No or null INSLOPE_CAVITY | No or null Yes géﬁéanjpl—Nl Y Concrete Highway Culverts, not
=Nooris null 2 Replace deformed or with displaced cracks,
’ Condition i Yes Pipe is Yes Open Trench are in Condition 3 or 4, are between
. or:; i |(:1n is > Misaligned 17" and 35" height, and are
or HYD_INSP_ ore than 3* HYD_INSP_MISALIGNMEN (Maint. Level 2 or | |misaligned more than 3", (mostly
Yes COND_ID IN T_IDin (4,5,6,7,8,9, Const. Contract) excludes Inspector suggested repairs
Replace Aprons Replace o6 Cavit Condition YD INSP (3, 4) 10+, 99) Replace Aprons or Reset and most
= nsiope “-avity is1or2 No or e HYD_INSP_MISALIGNMENT | No or Repairs are under Road)
. Aprons = Yes _ - p:
(Maint. Level 1) =Yes HYD_INSP_INSLOPE - null | COND-ID= IDIN (<1, 1, 2, 3) or null null
HYD_INSP_ CAVITY = Yes 0 or null . - T Concrete Highway Culverts, not
REPLACE_APRON = v Concrete Highway Culverts, deformed or with displaced cracks
Yes less than or equal to 35" . " ’
: . i ) CIPP Small are in Condition 3 or 4, are
No Review zgggtéggtc?:;ﬁ;mgi?; with Pipe height Yes - misaligned 3" or less and pipe height
HYD_INSP_ i ’ less than 17" RR_HEIGHT< 17 ; is less than 17" tl |
REPAIR_ID | No or null HYD_INSP_ Condition 0 unknown Condition (0 or HYD_CURR_ ) (Construction s less than 17", (mostly excludes
) — COND ID ). and Repai d Contract) Inspector suggested repairs Replace
No or null is not Reset not in (1, 2) r';u )aan epairs are under Aprons or Reset and most Repairs
' oa HYD_CURR_HEIGHT =>17 | No or are under Road)
HYD_INSP_REPAIR_ID is = . null
not Replace Aprons Concrete Highway Concrete Highway Culverts, not
Reset . Culverts, plp:e helghE IS o deformed or with displaced cracks,
Inspector Yes aprons and pipe between 17" and 36", not CIPP_Not_Round Slipline are in Condition 3 or 4, are misaligned
»< suggested repair > sections deformed or with No or null Yes " : P "
g gg_ P HYD INSP ) . . < Is pipe shape . 3" or less, pipe height is between 17
= Reset REPAIR 1D = _ displaced cracks, are in (Construction HYD_PIPESHAPE_ ™ round? HYD_PIPESHAPE_CURRENT D = | (Maint. Level 2or | 5 g 35" and shape is Round, (mostly
R - (L4l le2ve) 1) Condition 3 or 4, are Contract) CURRENT_ID is Round Const. Contract) | | oxcludes Inspector suggested repairs
eset misaligned ,3 or less, not Round Replace Aprons or Reset and most
and shape is not Round Repairs are under Road)
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TAMS-HydInfra
Culvert Repair Flowchart
for Maintenance Repair Planning

Repair Methods:

1 = Reset (reset apron)
2 = Joint Repair
3 = Paved Invert

Highway Culvert Definition:

Culverts under MnDOT highway traffic lanes

4 = Slipline . . . .
5 = CIPP (Cured In Place Pipe Liner) (including Roadway Typ?s Qenterllne, .Mt.edlan,
6 = Trench Ramp/Loop, Collector-Distributor, Mainline)

7 = Jack (or auger, ramming, drilling, bursting etc.)
8 = Review (needs repair, no suggestion given)

9 = NA (not applicable)

10 = Replace Aprons

J - J

r

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.

TAMS Flowchart Repair
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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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