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Repair Made List

List order is based on

1) Most likely repair type Find Culvert Cost

fﬂr 2016 :E-r:‘hnrp:irtgpﬁ-ﬁatr\:simi?" on the IHUE
] mpOrEnt or Expensive T
Culvert Cost ili-ﬁe:niﬂg oypes and u'll'-\ael',-i'.a'-:?tumrr_s bottom of st

Repair Made: Description of Repair Made:

Trench New Pipe Install = mew pipe !J'g:'l:m:hirg th rough the road, then fill and vmmnact:l'ie trench. bay re-pave the road.
Usually includes pipe removal. Repaired Length = length of new pipe.

Shnline Slide 2 pipe-like liner ino the culvert then grout the void betessn the host pipe znd the liner. My install new
aprons. Repaired Length = length of sipliner.

Replzce & - Rermones pld aprons and place new ones, and maybe replaoe 2 few pipe sections. Repained Length =0 (if aprons
only) or the leneth of the pipe sections that ane et or replaced.
Ielorve aprons and maybe pipe sections back into place to fix joint separations or separated apron. The repair

Pt includies filing, compacting bedding znd adding ties. hMay instzll new pipe ssctions (but not sprons) with Reset.
Repaired Length = 0 {if aprons only) or is the length of the: pipe sections that ane reset or replaced. [ sections
don't move, nead boint Repair).

Extersion Lengthen the existing pipe: by sdding pipe sections and res=t or replace sprons, fill and compact and sometimes
pawe. Repained Length = length of pipe sections added.
Fix broken or separated joints by installing internal bamds or sesve, filing a gap in the joint, or covering joint

Joint Repair from the outside of the pipe — without moving the pipe iseif. May indude filling voids in road bed. Repaired
Length = 0. Pleass record the number of joints fixed in the Comments.

Hicde Resir Patch isoizted holes in the pipe wall znd sometimes indudes filling voids in road bed.  Repaired Length = length
of hole repairs in feet. [See Paved Invert for extensive invert repairs).
Fix thee invert of the: pipe by pouring, troweling or covering the invert with concrete or other matenial, usually in

Pavved Irvwert a langer metal pipe (aooesshile for interior repair). May also indude filling woids in roed bed. Repained Length =
length of paved invert.
Replace the road bed materizl that has washed out from sround the pipe, but the pipe itself is not nepeined.

Fill Vaoids Road fill materizl can be grout, ightweight oellular grout or dhemicl expanding foem grout, hot mit;, millings or
other fill. Repaired Length = estimate the length of void filled along the pipe.

Abandon Onby Mg and sbandon existing pipe: but MOT install 2 pipe ot same location. Repaired Length=0
Remones existing pipe but NOT install 3 pipe at same location. Indudes road repair.

Remave Only Regaired Lcngl;fzﬂ " -

Cther If the repair is not listed, use "Other” and describe: the repair in the comments. Repsired Length = length of pipe
repaired.

Hone" If it's not a repair and not on the list but important enough to recond, then use “None™ and desoribe the teskin
comments. Repained Length is probably 0. Use "None” as Repair Made fior Pipe Videos .
Rermonee dirt or debris from inside 2 pipe: or within 5 feet of an apron. Minor cleaning is £ hours or less of kbor.

Cleaning* lajor deaning indwdes more than 4 howrs [abor or the use of 2 jetter or major eguipment. Repaired Length =
length of pipe desned.

Ditch Cleaning® Rermonee dirt or debris from a ditch. Repsired Length = length of ditch deaned.

loe Rermowal ®

Remonee ioe to prevent ios or water on roasdway. Repsired Length = length of removed ioe.

Rermonee or discourage bearvers or besver dams or other oitters. Includes exploding dams and trapping

=== contracts. Repaired Langth =0
ok Jacking is not used by Maimenance 25 3 method to install pipes by pounding them through the rosdway. Itis
omitted from the 2005 Culvert Cost list of Repair Made.
i Cured in Place Pipe is not used by Maintenanoe 25 3 method to line pipes with 2 resin-filled tubular liner. kis
Guresin-Plnce Fipe omitted from the 2015 Culvert Cast list of Regsir Made.
Hiobes:

* Cleaning-related items and Mone [not 2 repair) on the Repair Made list are optional to record in the Cishwert Cost app.
Each District men choose whether or not to record Cleaning, Ditch Clezning, boe Remowal, Beavers and None.

1) Repairs of Cubverts are required to be entered in the Culvert Cost spp

2] A Cubsert has 2 open snds and Grmies water under 3 roadway embandkment

3] "Cubvert”™ doe=s NOT indusde storm drain, flumes, draintile, ditches, ponds, enosion, or infiltration aress)

4] Cleaning is included a5 part of many Repair Made types.

Print the PDF

Repair Made
List

for repair definitions.

Read the notes.



Repair Made:

e Trench New Pipe District’s Option:
* Slipline .
 Replace Aprons None.
. Reset *Cleaning
. *Ditch Cleaning

* Extension

. : *Ice Removal
* Joint Repair -
 Hole Repair avers
 Paved Invert
* Fill Voids Not in 2015 app:
e Remove Only
e Abandon Only ~—Jack

e Other CuredHn-Place-Pipe




“None” or “Other”
when nothing else #its

e Use “None” if it’s NOT a repair
(does not address the structural condition)

e Use “Other” if it is a repair but not on the list

e Use Comment to describe the None or Other



Repair Made

Examples



Install a new pipe by trenching through the road,
. then fill and compact the trench. May re-pave the
Tre N Ch N ew Pl pe road. Usually includes pipe removal. Repaired
Length = length of new pipe.

A i ﬂ"’--‘ L

e Trench New Pipe

X
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Metro Drainage Crew MN 13 Polypropylene Pipe


Presenter
Presentation Notes
Metro Drainage Crew MN 13


Trench New Pipe

D7 DeSantiago Hwy 66


Presenter
Presentation Notes
D7 DeSantiago  Hwy 66


Slide a pipe-like liner into the culvert then grout the

SI i p I i n e void between the host pipe and the liner. May
install new aprons. Repaired Length = length of

slipliner.

e Slipline



Remove old aprons and place new ones, and

Re p I a Ce Ap rO n S maybe replace a few pipe sections. Repaired
Length = O (if aprons only) or the length of the
pipe sections that are reset or replaced.

e Replace Aprons



Presenter
Presentation Notes
Photos D6 Adam Miller


Move aprons and maybe pipe sections back into place to fix joint
separations or separated apron. The repair includes filling,
Reset compacting bedding and adding ties. May install new pipe
sections (but not aprons) with Reset. Repaired Length = 0 (if
aprons only) or is the length of the pipe sections that are reset or

replaced.

L“._

e Reset

D2 Photos



Presenter
Presentation Notes
D2 Photos


Move aprons and maybe pipe sections back into place to fix joint
ReSEt separations or separated apron. The repair includes filling, compacting

bedding and adding ties. May install new pipe sections (but not aprons)

with Reset. Repaired Length = 0 (if aprons only) or is the length of the

pipe sections that are reset or replaced.
= i T O

e Reset

= = : J“"-" =
D6 photos from Adam Miller



Presenter
Presentation Notes
D6 photos from Adam Miller


Lengthen the existing pipe by adding pipe sections and reset or

EXte n S i O n replace aprons, fill and compact and sometimes pave.

Repaired Length = length of pipe sections added.

e Extension

J ! : _ N . ?'"3’“" - .
Extension is making an existing pipe longer. Let’s pretend

there was an existing culvert at the top. Apologies to D6
Adam Miller for misusing his photo.


Presenter
Presentation Notes
D6 photos


Fix broken or separated joints by installing internal bands or

J Oi nt Re pa i r sleeve, filling a gap in the joint, or covering joint from the

outside of the pipe -- without moving the pipe itself. May
include filling voids in road bed. Repaired Length = 0.

* Joint Repair



Presenter
Presentation Notes
TH75  S:\Hydraulics\Design_Aids\Pipes and Materials\Repair Methods\Joint Repair and Void filling\09Jun2010 Field visit


Patch isolated holes in the pipe wall and sometimes
includes filling voids in road bed. Repaired Length =

H O I e Re pa Ir length of hole repairs in feet. (See Paved Invert for

extensive invert repairs).

* Hole Repair




Fix the invert of the pipe by pouring, troweling or covering the
invert with concrete or other material, usually in a larger metal

Paved I nve rt pipe (accessible for interior repair). May also include filling

voids in road bed. Repaired Length = length of paved invert.
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Vol ; ; ?':T\ \ﬁ
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e Paved Invert

D6 Paved Invert
Repair, Coughlin 2011

AN
" 7


Presenter
Presentation Notes
Rob and D6 photos


Fix the invert of the pipe by pouring, troweling or covering
the invert with concrete or other material, usually in a

PaVEd I nve rt larger metal pipe (accessible for interior repair). May also

include filling voids in road bed. Repaired Length = length
of paved invert.

e Paved Invert

Paved Invert repair, done in 1971, on steel plate culvert
still looks good in 2015. Has a channel that keeps most
flows away from galvanized steel sides. 2005 Photo from

Bergstrand, D1


Presenter
Presentation Notes
1971 paved invert still good in 2005  D1  S:\Hydraulics\Design_Aids\Pipes and Materials\Repair Methods\Paved Invert\D1_Sandstone_1984_steel_pipe_with_paved_CONCRETE_INVERT


Fill Voids

Fill Voids

Replace the road bed material that has washed out from
around the pipe, but the pipe itself is not repaired. Road fill
material can be grout, lightweight cellular grout or chemical
expanding foam grout, hot mix, millings or other fill. Repaired
Length = estimate the length of void filled along the pipe.

RS S “‘/\ - METERLL o
Fill road Voids is a temporary fix. The underlying pipe had holes
that caused the void in road. Photo at MnDOT Oakdale Office


Presenter
Presentation Notes
Demo cellular grout I forget where, Lisa and Bonnie saw it.


Re m Ove O n I Remove existing pipe but NOT install a pipe at same
y location. Includes road repair. Repaired Length =0

* Remove Only



Presenter
Presentation Notes
Tops of corrugations were gone at pipe invert  of “Copper Steel 16 gage 1973”, 41 years old.  Metro might recognize this pipe as one that was actually replaced with a polypropylene pipe in Fall 2014.



Aba N d on O N I Plug and abandon existing pipe but NOT install a
y pipe at same location. Repaired Length=0

* Abandon Only




Ot h e r If the repair is not listed, use "Other" and describe the repair
in the comments. Repaired Length = length of pipe repaired.

i

Other

D1 stone culvert with plywood
repair


Presenter
Presentation Notes
D2 stone culvert with plywood repair


Ot h e r If the repair is not listed, use "Other" and describe the repair
in the comments. Repaired Length = length of pipe repaired.

Capture Other Rﬁpair or Not Culvert

Other

Slotted drain is not culvert but is
District’s option to record. Photo D2



Other: Erosion Repair without culvert work

If the repair is not listed, use "Other" and describe the repair
in the comments. Repaired Length = length of pipe repaired.

Other




Cleaning-related Work or
Maintenance that’s Not a Repair

*None
*Cleaning
*Ditch Cleaning
*lce Removal

*Beavers

*Each District can choose
whether or not to record
Cleaning, Ditch Cleaning,
Ice Removal, Beavers and
None.



If it's not a repair and not on the list but important enough

N O n e to record, then use "None" and describe the task in
comments. Repaired Length is probably 0. Use "None" as
Repair Made for Pipe Videos .

*None

With laser profiling for Envirosight inspection
crawlers, you get the geometric data you need to
characterize pipeline defects and verify

liner installation.



Presenter
Presentation Notes
Image from Envirosight flyer.  Metro Camera Crew uses this equipment with camera heads for Pan & Tilt, Laser Profiler, and Digisewer scan for jpg mosaic.


Cleaning

*Cleaning

Remove dirt or debris from inside a pipe or within 5 feet of an
apron. Minor cleaning is 4 hours or less of labor. Major
cleaning includes more than 4 hours labor or the use of a
jetter or major equipment. Repaired Length = length of pipe
cleaned.

Also use “Clean Done” flag: Major (4+ hours Labor),
Minor, None. Photo from D8 Oellian


Presenter
Presentation Notes
D8 Oellian


Remove dirt or debris from a ditch. Repaired

DItCh Cl ean I ng Length = length of ditch cleaned.

*Ditch Cleaning

PRl
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“Cleaning” focuses on the culvert end. Use “Ditch Cleaning”
if the largest cost is in the ditch, even if aprons were also
cleaned. Photo from D6 Adam Miller


Presenter
Presentation Notes
Example from 2014:  “Cleaning” has the focus on the culvert end and “Ditch Cleaning” 150 feet  is the largest cost even when aprons were also cleaned.  Photo from D6 Adam Miller



Remove ice to prevent ice or water on roadway.
I Ce Re m Ova I Repaired Length = length of removed ice.

*lce Removal
Photos D1




lce Removal

“This happened on Saturday / Sunday Feb 21 / 22
just east of Aitkin on highway 210. Likely spring fed
ditch... downstream entrance pipe froze (no snow
cover and minus 26 degrees).”

“Crews mobilized on Sunday to steam out the
entrance pipe and scrape the ice off the highway.”

Bob Nibbe, D3 Hydraulics Engineer

28



Remove or discourage beavers or beaver dams or other

Be ave rS critters. Includes exploding dams and trapping contracts.
Repaired Length =0

*Beavers

Photo D1 Beavers discouragement
with Clemson Leveler


Presenter
Presentation Notes
Photo D1 Beavers discouragement


Remove or discourage beavers or beaver dams or other

Be ave rS critters. Includes exploding dams and trapping contracts.
Repaired Length =0

*Beavers

Beaver dam at RP 318.8 RT on TH 23. The box culvert is
about 8’ and the dam was about 7.5’. Not the best spot
for the excavator to work in. We used tree about 14 inch
in diameter and 25 feet long to break it loose.


Presenter
Presentation Notes
Photo D1 Beavers discouragement


Find Culvert Cost information on the IHUB

Search for “Culvert”



Contractor proves you can
Trench New Pipe without clothing : )

'. [ A ‘
{2 ‘511 SRV
- >

Installation of Kenyon pipe in the ‘90s
S:\Hydraulics\Design_Aids\Pipes and Materials\Case Studies\HDPE Kenyon pictures\ Kenyon PP 2006
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