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Disclaimer

The contents of this report reflect the views of the author or authors who are responsible
for the facts and the accuracy of the data presented herein. The contents do not reflect the
official views of the North Dakota Department of Transportation or the Federal Highway
Administration. This report does not constitute a standard, specification, or regulation.
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Vegetation Barriers Around Headwalls of Edge Drains Final Report

VEGETATION BARRIERS AROUND HEADWALLS
OF EDGE DRAINS

Objective

The present practice to discharge water from drainage pipe is to place a
4" PVC outlet pipe approximately every 250 feet. This 4" PVC discharge pipe is
capped with a headwall splash block, which often becomes blocked with debris
to the point where it hinders the drainage system.

The objective of this experimental feature is to determine if constructing
vegetation barriers around the headwalls of edge drain systems will help solve

the problem of vegetation and debris from blocking the drain.

Project Location

Three projects were selected to receive the experimental vegetation
barriers. This was done to obtain data, which would represent different areas
across the state. Each project has a one-mile test section as shown below.

Refer to Figure 1 on the next page for a location map.

AC-IM-8-029(025)053  Mile 58 (sta.3062+37) to Mile 59 (sta.3115+15)
IM-2-094(016)240 Mile 243 (sta.12829+89) to 244 (sta.12882+70)
IM-5-094(008)071 Mile 76 (sta.4013+12) to Mile 77 (sta.4066+53)

North Dakota Department Of Transportation 1 Materials and Research Division
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AC-IM-8-029(025)053,
RP 58 to RP 59.

IM-5-004(008)071, | | “{ IM-2-004(016)240, P
RP 76 to RP 77. ‘ RP 243 to RP 244. :

81}
| | (Nl

ol

® [IPRAREE ROSE
p/ FRONT]

ONTIER
| e ERIARWOOD
L
: ®
DAVENPORT | OXBOW

KINRED ® |
46

| ®
WALLQTT ArRISTINE
|

|
|
corm o |

TTCHLAND ‘\AbERc.RZ}\@\E

PINGREE \
\
\
TUT S\ M N
BUCHANAN  ®_ ]
& PRITWOD
\ LAE
N\
\\
o VESTOMN | 3
'LLEﬂ Nf"\ J— ,7771‘1\9—4/‘L o
% o

]
| MeNTPRLER
(46" ‘
— -

Figure 1 - Location Map.
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Design

The standard designs for edge drain pipe and splash block details are located in
Appendix A. This design does not have a vegetation barrier around the headwall of the
edge drain outlet. The new design proposes a 4-foot by 6-foot vegetation barrier
around each edge drain headwall. Two types will be constructed, one using concrete
and one using aggregate.

The concrete barrier will be four inches thick. The concrete will be placed on top
of the soil and is to be reinforced with six by six inch wire mesh. The wire mesh is to be
placed two inches below the surface of the concrete. Vegetation barriers will use a
Class YE concrete as specified in Section 802 of the “NDDOT Standard Specifications
for Road and Bridge Construction”, 1997 edition.

The aggregate barrier will be six inches in depth. A geotextile fabric meeting the
properties of a S2 specification will be placed under the aggregate. The aggregate is a
modified version used by the Kentucky Transportation Cabinet and shall meet the

following gradation.

Sieve Size - Percent Passing
3" 100
215" 90-100
Ya” 0-5
Table 1

Construction

Although the basic design was followed, changes were made on two of the
projects to accommodate construction procedures and to fit the 6:1 inslope ditch grade.
Double discharge splash blocks were used on two projects. On these projects the
vegetation barriers were increased in size to accommodate the extra headwall. Each

project will be addressed separately.

North Dakota Department Of Transportation 3 Materials and Research Division
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IM-5-094(008)071

The prime contractor on this project was Northern Improvement Company.
Installation of the complete edge drain system was sublet to Critical Path. The details
in Appendix A show where the vegetation barriers were to be installed. Critical Path
started installing the aggregate barriers on September 2, 1998. The contractor located
each outlet pipe. He began to install the headwall by excavating and shaping the soil at
the end of the pipe. The required area was dug out around the headwall for the
aggregate. A piece of fabric was placed over the dug out area and cross-slots were cut
to allow the headwall to come through. The cut slots of the fabric were tucked under
the piece of fabric that was placed under the headwall. Aggregate was then placed
using a loader and shovels.

No framing was done on the aggregate barriers. This process used more hand
labor than methods of other contractors. The contractor did good work and was always

willing to do his best. The following photos show edge drain installation.

Photo 1 - Trench for edge drain.

North Dakota Department Of Transportation 4 Materials and Research Division
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Photo 2 - Installing Drain.

Photo 3 - Finished aggregate barrier.

The concrete barrier locations were shaped and formed. At a few places where
the drainage was coming from both directions, a double headwall was used. The
headwalls were constructed for a 4:1 slope and were difficult to fit to the 6:1 slope on

this project.

North Dakota Department Of Transportation 5 Materials and Research Division
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The contractor adjusted the headwalls to a 5:1 and made a better match with the
slope. This was also done in the aggregate section. Photos 4 and 5 show the

construction of the concrete barriers.

Photo 4 - Concrete Form.

Photo 5 - Finished concrete barrier.

The vegetation barriers were bid at $350.00 each for either type. The concrete
mix design for the concrete barriers and test results of concrete cylinders are located in
Appendix A.

North Dakota Department Of Transportation 6 Materials and Research Division
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IM-2-094(016)240

Rain and excess surface moisture hindered the installation of the vegetation
barriers on this project. Some of the concrete barriers were installed on October 14,
1998. Materials and Research personnel were on the project on October 15, 1998 and
observed the contractor constructing forms for other concrete barriers.

The vegetation barriers were built and installed according to the plans with a few
variations. These variations are noted later in this report. Plans sheets showing details
and location of the vegetation barriers are located in Appendix B. Also located in
Appendix B is a concrete mix design for the concrete barriers, a gradation sheet for the
aggregate used in the aggregate barriers, and a certification for the geotextile fabric
used under the aggregate of the aggregate barriers. Photo 6 shows the beginning of

the experimental section.

Photo 6 - Overview of project.

The prime contractor for this project was Progressive Contractors Inc. (PCl) and

the subcontractor for the experimental vegetation barriers was Traxler Construction Inc.
The drain headwall is designed for a 4:1 slope. The contractor had to adjust each
headwall to best fit the slope it was placed on. Photo 7 shows a framed barrier ready

for concrete.

North Dakota Department Of Transportation 7 Materials and Research Division
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Photo 7 - Modified concrete barrier.

Photo 8 - Finished concrete barrier.

Photo 8 shows a finished concrete barrier and how it fits to the rest of the slope.
Notice that the bottom of the barrier would be below the soil to the sides if the bottom
had not been modified. This modification fits the existing grade better and shortens the

contractor’s time required to finish grading the soil to the barrier.

North Dakota Department Of Transportation 8 Materials and Research Division
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An experimental aggregate barrier is shown in Photos 9 and 10. Photo 9 shows
a form that is set to the desired grade with a S2 geotextile fabric in place. The fabric
should keep the aggregate separated from the soil and help to prevent weeds from
growing around the headwall. The vegetation barriers, aggregate or concrete, were bid

at $350.00 each, same as in the previous project.

Photo 10 - Finished aggregate barrier.

North Dakota Department Of Transportation 9 Materials and Research Division
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AC-IM-8-029(025)053

The prime contractor on this project was Northern Improvement Co. and Traxler
Construction Inc. was the subcontractor for the experimental edge drains. This
experimental feature was change ordered onto the project by change order 6P-6C. The
project plan location and edge drain detail sheets are located in Appendix C. Also
included in Appendix C is a copy of the change order, aggregate gradation for the
aggregate vegetation barriers and a certification for the geotextile fabric used under the
aggregate in the vegetation barriers.

The low maintenance edge drains were installed on the southbound lane on
October 10, 1998. The headwalls are designed for a 4:1 slope and were adjusted to fit
better with the 6:1 slope of the roadway. The concrete barrier bottom below the outlet
trough was flattened to fit the grade and prevent a low spot where water can pool. The
project area experienced heavy rains and the contractor had difficulty in completing this

work. Photos 11, 12, and 13 show some completed barriers and site conditions.

Photo 11 - Double concrete barrier.

North Dakota Department Of Transportation 10 Materials and Research Division
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Photo 13 - Uneven surface - aggregate barrier.

Wire mesh was used in the concrete barriers and an S2 geotextile fabric was
used under the aggregate in the aggregate barriers. The vegetation barriers were
change ordered onto the project reflecting in a slightly higher price per headwall. The

price per headwall for this experimental project was $387.50 each.

North Dakota Department Of Transportation 11 Materials and Research Division
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Evaluation

On all three projects, the concrete vegetation barriers are performing much
better than the aggregate vegetation barriers. The cut vegetation will blow off of the
concrete barriers easier than the aggregate barriers. A few concrete barriers have
small corner cracks. One concrete barrier has severe cracks; otherwise the concrete
barriers are in good shape. The concrete barriers are keeping the drains from becoming
clogged with vegetation and debris.

The majority of the aggregate barriers have grass and weeds growing out of the
aggregate. Vegetation growth in the aggregate barriers has increased every year since
construction. Vegetation coverage in these barriers ranges from 30 percent to 80
percent. Photo 14 is an example of one such barrier. Vegetation is expected to

ultimately overgrow all of the aggregate barriers.

Photo 14 — Aggregate barrier — vegetation growth.

North Dakota Department Of Transportation 12 Materials and Research Division
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No problems have been reported from any of the districts on mowing around or
over these experimental barriers, except the Fargo District. They voiced their concerns
about a potential safety issue where mowers could pick up the rock and throw it around
causing a hazard to the traveling public. The Fargo District issued change order # 11p-
11c to modify the rock vegetation barriers by replacing the aggregate with concrete.
This change order is dated September 28, 1999 and is located with attachments in
Appendix C. This work was completed in 1999 at a cost of $845.00 each for the ten
barriers. The basic cost per barrier during original construction ranged from $350.00 to
$388.00.

There were no maintenance costs associated with maintaining the barriers.
Typical photos pertaining to the three projects are shown on the next few pages. These
photos are numbered 15, 16 and 17. Items that pertain to a particular project will

appear under that project heading.

Photo 15 - Typical double concrete barrier.

North Dakota Department Of Transportation 13 Materials and Research Division
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Photo 17 - Aggregate barrier overgrown with vegetation.

North Dakota Department Of Transportation 14 Materials and Research Division
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IM-5-094(008)071

This experimental section was last visited on October 1, 2003. At present, 20
out of 21 aggregate barriers have vegetation growing in them. Vegetation coverage in
these barriers ranges from 45 percent to 90 percent. About a third of the headwalls in
the aggregate barriers are 3 inches higher than the surrounding barrier. This is due to
the aggregate being moved down slope or pushed into the subgrade by either mowers

or other vehicles passing over it.

IM-2-094(016)240

The last evaluation for this project was completed on September 24, 2003. The
vegetation growth in the aggregate barriers ranges from 15 percent to 80 percent of the
area, with near 70 percent of the barriers over 50 percent coverage. All of the concrete
barriers on this project are clean and in good shape except one. One concrete barrier

is cracked but is still functioning satisfactorily. Photo 18 shows this cracked barrier.

Photo 18 - Cracked concrete barrier.

North Dakota Department Of Transportation 15 Materials and Research Division
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AC-IM-8-029(025)053

The last evaluation was conducted on September 24, 2003. Overall, the
vegetation barriers are performing satisfactorily. This project no longer has any
aggregate barriers. Most of the concrete barriers were clear of cut vegetation and in

good condition.

Summary

The objective of this experimental feature was to determine if constructing
vegetation barriers around the headwalls of edge systems would help solve the problem
of vegetation and debris from blocking the drain. The vegetation barriers were
designed to include an 18-inch wide band of either aggregate or concrete around the
headwall. Three projects were selected for the experimental barriers. Most drains are
functioning, although some aggregate barriers are partially obstructed with vegetation.

The biggest problem associated with vegetation barriers is the vegetation
growing in the aggregate barriers. Vegetation is growing out of all the aggregate
barriers except one. This vegetation growth ranges from 30 percent to 80 percent of
the aggregate barriers. Some headwalls are higher than the surrounding aggregate
due to the aggregate being moved down the slope by vehicles driving over the
aggregate. The aggregate barriers contained much more cut vegetation than the
concrete barriers.

The concrete barriers have a nice appearance and cut vegetation usually blows
off of them. Only one cracked concrete barrier was found in the three projects.
All of the aggregate barriers on project AC-IM-8-029(025)053 have been switched over
to concrete barriers due to safety concerns. The reason was that mowers could pick up
and cast the aggregate, posing a hazard to the traveling public.

The concrete barriers are aesthetically pleasing and are performing excellently.
The concrete vegetation barriers are performing better than the aggregate vegetation
barriers. There were no maintenance costs charged to any of the barriers. The

aggregate and concrete vegetation barriers cost from $350.00 to $387.00 each.

North Dakota Department Of Transportation 16 Materials and Research Division
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Tables 2 and 3 show the concrete barriers performing much better than the
aggregate barriers. The concrete barriers are cost effective and are providing excellent
protection from vegetation growth around the headwall.

Vegetation Barriers

Performance . Vegetation
Projects Maintenance Growing in | Laying on
Fair Good Excellent Costs : :
Barrier Barrier
Aggregate o) None Yes Yes
1-94
Mile 071
Concrete @) None No A few
Aggregate o) None Yes Yes
1-94
Mile 240
Concrete @) None No No
Aggregate N/A N/A N/A N/A N/A N/A
[-29
Mile 053
Concrete @) None No No
Table 2

North Dakota Department Of Transportation 17 Materials and Research Division
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Vegetation Barriers

Barrier Type Advantages Disadvantages

Aggregate moves leaving headwall
high. Vegetation takes over after a
few years. Mowers could toss rocks,
safety hazard. Aggregate eventually
Aggregate Easy to replace if necessary. needs to be removed and cleaned.
Higher risk of blocking drainage with
cut vegetation.

Short time protection due to
vegetation growth.

Good long-term protection from
vegetation growth.

Provides good performance. As concrete prices increase, it may be
Concrete Aesthetically pleasing. more costly to construct.

Cut vegetation readily blows off barrier. | Harder to replace if necessary.

Better in keeping cut vegetation from
blocking drainage.

Table 3

Recommendation

It is recommended that if vegetation barriers are to be used around the edge
drain headwalls, that concrete be specified. Concrete barriers provide much better long
term benefits compared to vegetation barriers. A standard preformed barrier with

headwall installed could be constructed to lower costs and save time.

North Dakota Department Of Transportation 18 Materials and Research Division
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Distribution:

PROJECT:

TYPE OF WORK:

DESIGN NO.:

Project File
District File

Nerth Dakota Department of Transportation
CONCRETE PROPORTION DESIGN

: CONTRACTOR: NORTHERN IMPROVEMENT CO.
BOX CULVERT EXTENSION :

DATE: 05/04/93 CLASS OF CONCRETE: AE 3

TYPE & BRAND QF CEMENT: DAKOTA TYPE 3

Cement S.

DAX. :

Sand FISHER i Rock GLENDIVE
SPECIFIC CRAVITIES:
Ce= J3.15 (Cemencl); Gfa=s 2.62 (Flyash): Gs= 2.63 (Sand): Gr= 2.64 (Rock)*
: *{Combine il two rock sizes!
PERCENT OF TOTAL AGCREGATE (by weight):
S=  43% 3and; Ra= 35 % Size Rauck:; Rb= QO 7 Size Rock
CALCULATIONS: ({for 27 C.F. Batch Size)

PROPORTIONS LBS/BATCH C.F

CEMENT: VMg /Sack ¢ { 5.0 Sacks/oLt) ¢ T Y H 479.40 C= 2.4
Mjasted ta 3.0 Sacks/C.v. lor Fipash
TLYASH: W% Flyasi used 112.80 Fa= 0.69
WATER: (4.5 GalfSaced 1 (3.3 1 30) Sacks Cameat/C.. 2316.16 W= 3.78
fiaclades [r2z 9cisturs ia 1ggrazates &t flyish if aay!
AIR: 3 T lizsumed eatraiaed 11: 10 2ig! XXX A= 1.62
Absolute Voluae. ¥, of Tutil Aggresass V= 13.47
Crvy Wz T= 3036.92
Cosbined Jpecilic Goavizy of Totsl Azzremai: Gsr= .54

SAaND. Drv Wz = 1386.61 S= g.33
ACCX., Size Drv Wt = 1670.31 R= 10.14
RCCK. Size Dry Wt = o]

TCTAL WEIGHT PER BATCH = 386:5.238 BATCHEH SIZE = 27.00

CALCULATED

cy
ﬁ‘// /?.’/if_g///— W/JC/I_-—

o fazinear

les/C.F.




A

MIDYWEDS! |ESIING LABUORATORY
148 Waest Vilard \ PO Bax 467 \ Cickineon, ND 38002
Phan-_ 701 Z=74781 \ Fax (JU1) 2ZI7-44850

REPCRT CF:  TESTS OF CONCRETE CYUNCERS

PROJECT:

AN

IM-5-084 (Q08) 071 CATE: July 6, 1593
Stark Caunty, North Dakota Juiy 27, 1668
REFORTED TO:  North Dakcta Department of Transgortation COPIES: Northem Improvement Co
Drawer G Tayler
Cickinson, NO 53602 Dickinson Readv Mix
PROJECT NQ: 01294
GENERAL DATA
CYLINCER NUMBER 10A 108 10C 10D
DATE CAST 6-26-98
CAST BY Nerth Daketa Decartment of Transportation
CONCRETE TEMPERATURE (F) 20 :
SLUMP (9 Not Given
AIR CONTENT () 8.5
UNIT WEIGHT (pch) Not Tested
SPECIFIED STRENGTH (At I8 dayw) 3CC0 psi
LCCATION Bax culvert
MIX PROPORTIONS
CZMENT (Lbs) G4
FLY ASH (Lbm) 19
FINE AGGREGATE (Ltm) 217
COARSE AGGREGATE (L) 313
ACMIXTURE
CCNCRETE  FURNISHED BY Cickinson Rez
COMPRESSIVE STRENGTH DATA (Standare 5 x 1= Cylinder)
LABCRATCRY NUMBER 6292-1 6292-.2 6292-3 e2s2-4
DAYS JOB CURED 1 1 1 1
DAYS LABCRATCRY CURED 6 g 27 27
AGE CF TESTS (Day?) 7 7 28 28
LOAD AT FAILURE (L 86,C00 85,200 121,000 110,000
STRENGTH (PSD 2040 3020 4270 3820

REMARKS




Appendix B
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SFN 9987 {Rav. 7-57}

PIT SAMPLE WORKSHEET

Depanment of Transpartation, Materials & Research

tory No.
Laperatory No { ) . Wt. Rat o, a, ND
mm et.
Fiaic Sampie Na. Non-Cum Cum Ret. | Pass | Spec.
160 4"
PitLscation - Dalbeoit Lapss A 30 KRITS .
I3 4 = = i 1= ™
=71 73 3 2] ) o 102 /00
Cwnar ~ 63 2" O ‘o & ro0 |Fo-wo
R radahao ér.;\//,l Qo : 50 2
Project 375 1 47°
Tz -0q4( 016 )240 5.0 T
County 5 18.0 Ha gzot. & | 221 D1 6,21 28 |o-S
-\L/\ < 4 16.0 3g”
Mateﬂa). &1 12.5 Uy |
\/ﬂﬂ /;,/,g/ 8.5 it |
Scecificaticn 475 | No. 4 l
77 Minus No. 4 373 YA
Cate Racavea Wt. Check . 007,
[0 /3-65 Qriginal Wt, g2gzs. 2
Date Samoiedg
2 -~
/[0-13 95 - AASHTQ T-27 Tested By:
Samglae From
fmalt s
Sucmnec Sy / /‘] (mm) Ret Wt. Ret. Va %% V% Pass ND
Svrerr Al o : Ror Cuen Ret. Pass | Tot. Smpl. | Spec.
2.36 No. 8
FRACTURED FACES 1 [ zno Ne  1n
FZ = Parcontage of pi — ]
P Leeshon_
WE = 'Waignt at fraciy
WC = ‘Weight ¢f quest Sex I, TWP i32n) : RAzed
- — - \ |
WA = 'Waight af total 5 < &L f“‘; WP 135N, Falu)
‘_?-\ -~
Tep 31, TwP 734N, K dlW ]
FE 2 (WF - WC2) Wi —E- 2 _ R d2 W
Sar zl, TP 139N, H &L
== - -
= - a
Sga iz, TaP (25N, R4z )
MC Seec
AASHTC T-11 Tasted Sv:
IECES
+ -~ Nao. 4, » No. 30 Materiai
(A} %% Retained an N ight of Lt Wt Plecas. —No. 4, « Ne, 30 Mirl. = g
(B 2% Passing Ne. 3( ight ci — Na. 4. « Nc. 30 Materiai = q
(C) % Pass Na. 4 -%_ . ___.._. ... L mr) = Yo |tRJ LI W Places, — No. 4, « Ne. 30 (I/J)x 100 = %
(D) Total Samele  A+B.C = _1C0.0 % |{(L) LtWtPiecas, - No. 4, « Ne. 30 Materiai
(€} Waight of Lt Wt Fieces in ~ No. 4 M. = g % of Tctal Sample (K«C)/10C = %
{F) Weignt of + Na. 4 Materiat = g
(G) L: Wt Piecas, « No. 4 Mtri (E'F)x100 = o

M) Lt Wt Pieces. « Na. 4 Mirt.,

af Tcral Samele (GxAY100
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711 Nenwaven Geotextile

711 is a potypropylene; stapte fiter, nssclepunched nonwaven gectexdle manufaciured at ana of Synthetic [ndustries”
facilties that has achjeved [SOGCC2 centificatien fox ils systematic aggreach to quality. The fiters are needled'tc farm a
stable netwark that retain dimensicnal stabiity relative to each cther. The gectextie i resistant 10 ultraviclet dagradation
and to biclegical and chemical eavirenments nermally found in solls. Synthetic Industries 711 cenfoims to the preperty
vziues listed below: :

PROFERTY TEST METHGD MINTMUM AVERAGE ACL], VAL UES!
Mechanieg] English Melrie

Grab Tensile Syength ASTM 04232 130 Ibs 80O N
Punciura Strength ASTM D423 7Sts 330N
Trapezcidal Tear ASTM 4333 50 lbs 220N
Hydraulic

Acgarent Cpening Size (ACS) ASTM 0475 100 US Sid. Sieve Q1580 mm
Permiftivity, W ASTM Da451 05 sec’ - .05 ser”!
Endurance

UV Resistance : ASTM 243858 70% 70%

(% retained @ 5¢Q heurs)

Motes:
Values shown are in weakar principal diracicn. Minimum average mil values reprecent 2 53 percont corfidencae leved, caleulaled as %e
Mean minus Swo Sardard deviatons,
jndarg Rell Siga:  123'x 300 = 417.0 2. yos. 13.0'x 3CQ" = 500 sq. yds.
- QY
Product # 93 N 72
Loz # 4031828A180-302SC254L3C
Ncriem Water Werks Supely Inc.

Bullar makes no waATITY, FxpEs 2t Mpiled, roarmieg S SO fUmisne Nareuroer afar Tan 1 s S of 1o quaily arx speclizulons samd Merein ANY IMFLED
WARRANTY OF FITHESS FQR A PARTEULAR PLURPCEE IS SIFRESSLY SRCLSESD AND TO THE SATENT THAT IT IS SONTAMRY TO THE SCRESCING JENTENGT, AT

IMPLER WARRANTY OR MESGHANTABIUTY IS EXPAEIELY SXCLUTED, Any resormvendstions mace Sy Sciar SCTTied WRrs ¥ G piamons of Ul srodwet are bebaroy
réfiakie and Swilor muzas no waranty af el S abtirea

Ths 02 Jhet suporseas A crevicas Sata Shewes ‘a7 I —yle and '3 slaiers 0 cham e willoul nai=s, NWTTL- 1A 3S

B-7
i WL % A1E/85G-T4819 Tcid Free BLQ EA-Cara
' i r o TN 37418 o 61578950428 FAR OIS
2016 'neusTy Qrve = ChalencCgs. N/ '



Jistribation: ?zoject File

Tiateict tils

Yorz1 Oakots fesartaeat 3 Tramsartation
CCNCRETE ERCFCRTICN DESICN

PROJECT: IM-2-054(016)240 CCNTRACTCR: ECT

TYPE OF WORK: JERSEY BARRIER
I
'l‘ ‘l‘-l.r o o e =
DESIGN NO.: 1  DATE: 09/72/63 CLASS OF CONCRETE: aAf-1 o sirwetoms Flacnss

TYPE & BRAND OF CEMENT: LAFARGE TYSE [

SQURCES: Czment LAFARGCE ; Sand CaMas ; Rock CaMas

SPECIFIC GRAVITIES:

Gec= 3.1+0(Cament); Gfa= 0.00 (Flvash); Gs= 2.830(sard); Gr= 2.870(Reck )=
*(Cembine if two rack Sizasg)

PERCENT CF TOTAL ACGREGATE (by we izht):
S=  33% Sand; Ra= 63 7% Siza i Rock; Rb= Q0 7 Size Reck

CALCULATIONS: (for 27 C.F. Batch Size)

PRCPORTICNS [2S8/BaTCH C.F.
CEMENT: (34153/Sack] 1 { 5.000 Sacks/r.1.! ¢ MY : Ig4 C= 1.378
Mjusted ta 9.900 acts/C.v. (o Taas)
FLYASH: 1% Flraak 1sed 0] Fa= 0
WATER: (5.0 Gal/Sack) ¢ {3.73) 1 4.060 Sucks Caeal/Cl?, @ 249,600 W= +.003

(tacludes {ree aisturs in 1ggresatss § {17282 1 oy

AlR: 3,500 % [3ssumed snt73iged 197 HE COoC Az 1

733
ihsoiuts Yoluze, 7, af fatal izzrazis V= 13.382
Ory We., T= JC51.186
crdtaed Speci{ic Gravity of Joral Agarezale Csr= 2.8a3
SaND, Dry Wwr. = 1067.913 3= §5.4:8
RCXX, Siz2 3, Dry we. = 1883.271 R= 11,604
RCXX, Size |, Dry Wt. = 0
TOTAL WEICHAT PER BATCH = 3382.088 EATCH SIZE = 27.000

: - A
CALCULATED UNIT WEIGHT = 143.150 lbs/C.F. oz (P
) Zaginear
y

[
|
4]
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Amoco Fabrics and Fibers Company

Siuilw 550
Tuly 29, 1598 23 Cren 75 Py
[770) S-S
Brock White Cozmpany
257% Kasota Avenue
Saint Paul, MN 55108
Job Raferencs:
B/T. % 38657
Stipper # 401333

Amoec Fabrics and Fibers Campany herehy exxtifias that CEF Styls 4552 shipped to you
an July 28, 1998, on AFFC order # SP51352, msets the foilowing minrmnmm avesage ol
- yalues:.

Tert Muetiod

Propcrty MoTrrm AVEERZe Mimrmimm AYeSIgs
Rall Valne Aol Valum
(Englizh) Odetric)
Grab Lenaile AS TM-DA63 130 b 300 £~
Grob Elengason AST-D-1612 20 % S04
Wulien Suse ASTM-0-3785 I ps 2410 kP
Pancmre ASTM-D4833 105 b 68 eN
Trapezoidal | oax ASTM-D-4513 I51b 330 kN
UV Reoisenee ASTM-D—4155 70 % at 500 ox 70 % az Q0 Ar
ACH ATTM-D=d 751 L00 geve f 0.15C axm
P erournanty AS L v-D5 | 1.5 aco™ ! 1.5 soc
Bezmmirmviry ASTMD-2491 1045 gelrrunAt” | 4275 L'min/m”

Amoco Fabrics and Fibera Cospany manufactmres 2]l the nopwoven geotextle fabric
emrtficd gbove. Tae values amm a resalt of testing conducted In oo-2its labaratcres at the
dme of prodocrion. Al Tes mesthoris nsed are AS T or industry storards. Test dera 13
r=mined in the Quality Contol Sles at Arzeco’s production {acility.

[‘.fcﬂ—_l:r-/:{' e

Willism L. Muaic

Quality Assurancs Mamager

Armacs Fabries and Fibess Company

Zors



CONCRETE, SAND, AND GRAVEL WORKSHEET

Cegartment of Transportation, Mataerials & Research

SFN 2453 (Rev. 346)
COUNTY
m -$- 029 ouo;_; Casd
a3y CATE
Carls drom 10-/42-99
] '] ’ )
teqe tation Barc/er Agqreqa¥ e
xﬁb (mm) Ret 0 ot kg s ND
- i G Ret Pass Spec.
= 100 4" )
S0 3 /"
- e
83 2" o = @ LOO —
TAMPLED FELD SAMPLE NC. [ - [ (v £ L D
7.5 1t | . 19./76C /. /< 78 2.5
< A MO 25.0 1" 2.935NA /1Ot 47 1 2l vl . R R
- 19.0 yo  / Fo80/4.9/9454 43 |5.57 (=% |
16.0 ~8fy" O.8cn 11625951 $2> 9 9
Pup— 12.5 te®
oy —— 9.5 3y*
" 4.75 No. 4
i (Ol } % Losm — 2.36 No. 8
ocred et Komd) — Minusg Ng. 8
oy Wi Check
- Original Wt [S.c/
Fmneness Mcocuius
Wt Ret. g % ND
.::Pm (mm) Ret. o o Ret. Pass Spec.
9.5 "
iR 4.7% Nao. 4
2.36 No. 8
LED) FRCH 2.00 No. 1Q
1.18 No. 18
AL TD FIELD JAMPLE NCL 8C0um | No. 20
' 425um | No. 40
< accum | Na. S0
18Cum | Neo. 100
7sum | Na. 200
- Lo | Mipus No, 200 7=um)
e Grapvay - Originai Wt,
mcrtaicmn — Wt. Aftar Wash
- wa_ﬁ_h Lass
~xsten LDIELL RgacT} — Wt Chack
p——— |___Finenass Moduius
Ansnticn Advised
Clatrict
Canmal Lab,




NORTH DAKOTA DEPARTMENT OF TRANSPORTATION

SEN 11570 CEANGE ORDER SR |
CINGE: 62 PROJRCY: AC- 14-3-029(025)053
0BDER HO: 6C COUNTT: CASS COUATY

: FOB: PCC PAVINENT & MEDIAH CROSSOTERS
CONTRACTOR: HORTHERH [WPBOVEMENT CO

B0 BOT 2348 OUIGINAL CONTRACT AMOTNT
7ARGO, XD 53102 $ 1,143,147 18
DATE: 11/18/1998
ORIG + OB - .
5210 CODR PIR7I00S GG + 08 - TH{T [§C28ASE DEC3EASE
16 10 1734 0F SORL ORIT  QUARTITY QUANTITY PRICE ANOON? A400KT
ADDRD CONTRACT I[TRN
PARTICIPATING (M 7IDERAL RUNDS)
Tl 1 TEADWALL VEGETATION 3ARRIRRS L 50% 0.4q00 1,004 15,500.000 15,300.00
ol 149.3%
NET [¥CRKASE (0R DECIZASE 10 DAIZ 4~ PART Q.00 HOW-2ART TOTALS 18,500, 00 .00
HOH-PARTICIPATING §.10 6.0

PARTICIPATING  15,300.%0 §.20
0F2 10 13IS CIANGE, TIE CONTIACT TIME: :

¥47 B RRTISTD [¥ THE NORK AFFSCT3/AFFECTE0 THE CONTROLLING GPSRATION.

LIPLANATION OF CIARGE [¥ PLAH IECOMMENDRD
[f the Tederal Tunds authorized ia the cost participation agreesent with the local agency is erceeded and Yederal Tunds
are aot available for this change, the local agesey #ill assuse the total cost of this change order.

581 ATTACIED 33KITS.

{aaTiacToR DATR { JApproval Secommended { )ipproved
PROJECT RNGINEZR LYY
ITT/CO0NTT/0TIER OFYICIAL 13 ( YAporoval Recommended { lipproved
DIST3ICT I¥GINEIR ' BATR
REPIESINTING { JAppraved
RIGION INGINEER DATE



PROJECT IM-8-029(025)053

CHANGE ORDER 6P-€C

HEADWALLS VEGETATION BARRIERS

The North Dakota Department of Transportaticn Materials and Research Division
requested the Fargo District to add this experimental feature added to this project. The

location of this test secton is from mile S8 to mile 58, See attached sheets for additional
information.

There is 40 headwalls on this project that will have vegetation barriers instailed around
them. The price per heacwall for this project is $387.50/each. This price compares to

$330.00/each for vegetation barrlers Installed on twe other projects in the state this year.
This price is fair and reasonable.

The Fargo Assistant District Engineer review and approved this change order on October
5, 1998.



Work Plan

Vegetation Barriers Around Headwalls of Edge Drains
Experimental Feature ND 98-03

Objective

The objective of this experimental feature is to determine if constructing
vegetation barriers around the headwalls of edge drains would help solve the problem
of vegetation and debris from blocking the drain.

The present practice to outlet drainage pipe is to place a 4" PVC outlet pipe
approximately every 250 feet. This 4" PVC discharge pipe is capped with a headwall
splash block. These headwalls often become blocked with debris to the point it
hinders the drainage system.

The TRB report on the "Effectiveness of Subsurface Drainage" indicates that in
addition to construction, maintenance appears to be a key factor in the performance of
drainage systems. Inspection data indicates only 50 percent of the headwalls
inspected were free of debris.

Scope

Construction of two types of headwall barriers on three projects across the state
will provide performance data needed for a full evaluation. Should this evaluation show
that barriers reduce maintenance costs, changes can be made to edge drain
specifications and drawings in future projects.

Location
Three projects have been selected to receive the vegetation barriers. Each
project will have a one mile test section. These are:

IM-8-029(025)053 Mile 58 (sta.3062+37) to Mile 59 (sta.3115+15)
IM-2-094(016)240 Mile 243 (sta.12829+89) to 244 (sta.12882+70)
IM-5-094(008)071 Mile 76 (sta.4013+12) to Mile 77 (sta.4066+53)

Project IM-8-029(025)053
Project IM-2-094(016)240
Project IM-5-094(008)071

U UU




Design

A 4' x 6' vegetation barrier section is proposed to be constructed around each
edge drain headwall. Two types will be constructed, one using concrete and one using
aggregate.

The concrete barrier will be 4" thick measuring from the top of the headwall.
The concrete will be placed on the soil. The concrete is to be reinforced with 6" x 6"
wire mesh. Placement of the wire mesh is shown in figure 2 on page 3. The wire
mesh will be placed two inches below the surface of the concrete. The Portland
Cement Concrete for vegetation barriers will be a Class YE concrete as specified in
Section 802 of the Standard Specifications for Road and Bridge Construction.

The aggregate barrier will be 6" in depth measuring from the top of the headwall.
A geotextile meeting the properties of a type S2 will be placed under the aggregate.
The aggregate will meet the following gradation. The gradation is a modified version
used by the Kentucky Department of Transportation. Figure 3 on page 4 shows the
aggregate barrier. A cross-section view of each type is shown in figure 1.

Sieve Size - Percent Passing

3" 100
25" 90-100
¥," 0-5

C-9



Ground Level

205000 8O0 0 ¢ <20 0 =
0 )
o 5 oy

Concrete 4"

2&020.0000,00% °8

0°°®0‘§>Q°0800 s} CQG_OO ;
oooo 0 5’ o o

Q

ng ~= Aggregate 0,

ocoO

S 200,85 2495T,

OD%Q 0a%o o°®0

Reinforcing Steel
! ng Fabric

Figure 1
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On each project, place either the aggregate or concrete barrier at the left drain
outlets for the first half mile. The other barrier type will be placed on the right. Reverse
this placement for the last half mile. An example is shown in figure 4. Each
experimental section of each project will be marked by a begin and end sign.

1 mile

Y

A

Aggregate Barriers Concrete Barriers

Concrete Barriers Aggregate Barriers

Figure 4

Evaluation

This experimental feature will have an evaluation period of five years. A
construction report will be written upon completion of the experimental project. The
report will include:

< Construction costs for each type of barrier section.
< Constructability of each type of section.
< Equipment needed for construction of these vegetation barriers.

Evaluation reports will be written annually and will include the following.

Performance of the vegetation barrier types.

Cost of maintaining each barrier type.

Advantages and disadvantages will be noted.

Document the amount of vegetation and debris in each type of section

N N NN

C-11
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September 30, 1998

‘Mr. Fhil Cuginski

Northem Improvement Co.

4000 12th Ave. NW.

P.O:Box 2846

Fargo, Morth Dakota 58108-2846

RE: Project IM-8-025(025)053
Dear Fhil:

| am requesting a price to install VEGETION BARRIERS around headwalls of edge
drains. The attached sheets show the locations and design to do this work.

Each barrier will have two headwalls and be approx. $6” x 72". There will be 10
congcrete barriers and 10 aggregate barriers. The item name and quantty will be

VEGETATION BARRIERS, CONCRETE - 10 EA and VEGETATION BARRIERS
AGGREGATE - 10 EA.

The price for Vegitation Bammers shal! include full compensation for all lakor,
equipment,and matenais to complete this work.

if you have any questions, feel free to contact me.

Cuane Carlfstrom,
Narth Dakota Department of Transportation

N
|

14
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EXPLANATION OF CHANGE ORDER
Project IM-8-029(026)053

714-0002 EDGEDRAIN HEADWALL VEGETATION BARRIER:

On last years project, two types of low maintenance vegetation barners were placed at the
outflow end of the edge drain systems. The two types of barriers were made up of either
concrete or an aggregate cushion. The concrete area has performed well and has required no
maintenance outside of the normal ditch mowing. However, the aggregate cushion area has
brought up some concern by the maintenance forces. The major concern is that on several
occasions the aggregate has been picked up by the mowers and thrown out from under the
mower deck. At this time no vehicles have been struck by the flying rock but there is a potential
for that to occur. If a rock is tossed by the mowers and it strikes the windshield or window of a
passing vehicle the result could be devastating. (See letter from NDDOT Maintenancs
Superintendant)

We have recetved a price from the prime contractor to change the agoregate cushion areas to
concrete. The quoted price is reasonable when you compare it to last years change order prics
and the fact that the work will be the same. Last ycars approved change order price was $850/ea
and the quoted price to change the aggregate areas to concrete would be $845/ea. The design of
the concrete vegetation barriers would be the same as last years. (See attached information)
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MEMORANDUM

TO: Gray Heisler: TEII

R A0
FR: Bruce Nord, Maint. Supt.

DT: 9-30-99

SU: Edge drain on [-29

Over the 21 years that I have worked for the DOT in the maintenance. [ have seen
a lot of changes, some good and some not so good. When you look at
maintenance you lock for ways to make your job easer. However last year when
the vegetation barriers were installed on the outflow end of the edge drain systems
on [-29 I can see we are in for some problems. The concrete area that was
installed around the edge drains are working well. On other edge drains on this
roadway had rock installed around the drains for vegetation control. We have over
the years had a problem with are mowers picking up rocks and thrown them at cars
or pickups on the roadways when we are mowing. As of today we have not had a
mower accident on this roadway.

If you were to go back and look at the accident reports from past years you
would see that this is something that we need to change. I can not sit in a court of
law and say that we didn’t know that a rock can be picked up and thrown from a
mower. Before I was the Maintenance Superintendent I was a Equipment
Operator who had to fill out an accident report on a rock that hit a vehicle. I thank
the lord, that the rock hit the back side window and not the windshield.



PROJECT IM-8-029(026)053

HEAD WALLS VEGETATION BARRIERS

The Fargo District Administration has requested that the aggregate barriers that were
installed in 1998 to be reconstructed because of a possible flying rock hazard.

This reconstruction will involve the following details:

The existing 96"x72" (approx.) with a 6" depth aggregate barriers will be replaced
with a concrete barrier which will be approx 96"x72" with a 4" depth of concrate
and with 2" of the existing rock left in place for a base. 4" of the existing rock
will be removed and disposed off the right-of-way by the Contractor. The
concrete is to be reinforced with 6"x6" wire mesh. The wire mesh will be placed
two inches below the surface of the concrete. The Portland Cement Concrete
for this vegetation barriers will be a Class YE concrete.

The location of the existing aggregate barriers are from Mile 58 (sta. 3062+37) to
Mile 59 (sta. 3115+15). There are 5 aggregate barriers on the west in slope and

5 aggregate barriers on the east in slope of the south bound roadway for a total
of 10.

See attached sheets for additional informaticn.
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IMPROVEMENT COMPANY

J.L. McComick, Chalrman of the Board
Thomas McCormick, President/CEO
Steve McCormick, Executive Vice-President

September 20, 1999

Mr. Duane Caristrom

North Dakota Department of Transportation
503 South 38™ Street

Fargo, ND 58103

RE: PROJECT IM-8-029(026)053
CASS COUNTY

Dear Duane:

Our price to modify the rock vegetation barriers located in the shoulder inslopes of the southbound I-
29 roadway in accordance with your letter dated August.19, 1999 is as follows:

10 EACH @ S845.00/EACH = $ 8,450.00
) This price does not include flagging, traffic control signing or reseeding of areas disturbed by
this work.
. This extra work should not affect final acceptance of the southbound roadway
(Project AC-IM-8-029(025)053) constructed in 1598,
. Completion of this extra work should not be included in the contract completion date for

Project IM-8-029(026)053.
If you have any questions or need additional information, please call.
Very truly yours,

NORTHERN IMPROVEMENT COMPANY

Phil Duginski %j

PD:po
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