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t. INTRODUCTION

The Final Report of the research project " Guidelines For Using
Tires Carcasses In Highway Maintenance® has been approved. In a

Mamorandum, M~ E D Spartz, Chiaf, 6 Ualue Enginsering and Resouce
=

. .
Conservation Branch, has recommended that an implementation
package be prepared {0 encpurage wider use of used tiras  in

. highway maintanance,

Tha implementation packane cansisting of a slide presentation, and
a design information package is availahle for interestad personz,

-

Finally, the implamantation package is dasignad ta halp
maintenancs personnal use discarded tires and other salwvaped
matarials. in their work.

2. OBJECTIVES
To introduce highuay maintenancse parsonnal 4o tha heneficial uses
of used tires in shouldar rainforcemant and in controlling
channal arpsinn,
The availahility, romhined with tha low cost of  asauiring  and
ingtalling discardsad tires, makes tires the ideal solution far
many amargency problems which occur on California highwavs,

- Finally, the slida program and tha brachure will he availahle faor
audiences within and outside of Caltrans interssted in using
discardaed tires. Partial list of audiances within Caltrans ara:

wr

o The Maintenance Academy (lasses

o Design Enpineers' Meatings

o Hydraunlic Enginears’ Meatings

o Specific Digtrict Presantations

o Regional Maintenance Managers’' and Sumerintandents’
Meatinas,
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al prasentation consists of tuwo parts:

The first part Transaartation shoratory

[ |
of u=ing discarded tires., The main
purpose of these studies is not only to restore eroded slopes to
normal condition, but also to minimize future erosion. The two
methods *Shoulder Reinforcement" and “Charnel Slope Stabilization®
were effective in reducting erosion and they were found to be cost-
effective for short term solutions.

ressarch an  tun

The "“second part deals with the guidelines for using discarded
tires in "Shoulder Reinforcement” and in *Channel Slope
Protection”.

Four aspects should be considerad during design of a shoulder
reinforcement project. They are:

- Site applicability
- Aesthatics

- Feasibility

- Cost comparison

And five aspects should be considered during design of a channel
slope protection project. They are:

- Site applicability
- fiesthetics

- Feasibility

- Cost comparison

~ Hydraulic analysis

The 28-minute presentation consists of 80 slides with an audio-
cassette. Prints of the slides along with the accompanying
seript are in the Appendix.

4.2- PROMOTIONAL FLIER:

- The Promotional Flier is a two page multicoler form (Appendix ).
The froni page shows pictures of the highway shoulder and the
channel slope before and after the construction by using
discarded tires. The back page deals with the plan view,
elevation view and typical section of the design of a shoulder
reinforcement and a channel slope protection.
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4.3~ DESIGN INFORMATION BROCHURE:
The Design Information Brochure (Appendix) consists of:

= The Research Findings

- The Research Recommendations

~ The Construction Procedures and Practices
of the shoulder reinforcement and the channel slope protection.
The brochure, including the twe drawing sheets, contains the
guidelines for the use of discarded tires for controlling erosion
of embankment ‘and controlling eraosion en channel banks. These
guidelines are plans which allow designers to develop discarded
tire projects., They will also provide maintanance personnel with
an immediate solution for an erosion problem until more permanent
measures can be undertaken.
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. APPENDIX
o Slide Presentation - Script
o Flier

o Brochure
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SLIDE PRESENTATION

. USE OF
DISCARDED TIRES

) IN HIGHWAY MAINTENANCE
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SLIDE 1- This implementation package was prepared
and presented by the Water CGuality and Solid Waste
Section of the Research and Enviro-Chemical Services
Eranch, at the Office OFf Transportation Laboratory,
Sacramento, Californ;a which provided the funding.
This project recesived the Excellence In Research
Award Ffrom the California af Transportation

"EXCELLENCE IN RESEARCH AWARDY
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SLIDES _2,3* Thiz is a presentation on how Eto use discardead
tireé for highway maintenance purposes. We are going to show you
A cnuﬁle of research projects using discarded tires for shoul der
stabilization and channel slope protection. The research was
conducted by the Caltrans-Transportation Laboratory between 1982
and 1986.

ﬁt the end of this presentation we will show you the method
ot inétélling_diaaardad tires on shoulder stabilization and  on

channel slape protection proisects.
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SLIDE 4 - Discarded tires have been used as retaining walls as
well as many other purposes. This map shows the locations of two

. projects initiated by Caltrans’ District mainlanance personnesl
and studied by the Caltrans-Transportation Laboratory to control

shoulder ercsion and channel slope erosian.

ClihPDF - www .fastio.com


http://www.fastio.com/

VARV

ast

10



http://www.fastio.com/

=

sUIDE 5 2 -Thers are Numerous vamples of haw discarded tires are

being used in our socisty. Hers is an enample of discarded truck
tires installed by a private property owner in aorder to provide
an  elevated parking pad for his business in the City of M.

Shasta.

SLIDE & —This is an example of an assthetic treatment on the

discarded tire retaining wall in the City of Mbk. Shasta.
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SLIDE 7 -~ Discarded tires used in & children’s playground is

another sxample.

SLIDE 8§ - Discarded tires wers used along Route I2 in Tehama
County in 1981 to rebuild a severely eroded shoulder. This
project was completed by Caltrans Maintenance personnel in

Redding.
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SLIDE <2 - Discarded automobile tires were also used In Flumas
County along Route 79 at several locations in 1983 by Laltrans
Mairtenance personnel in Redding. The shoulders wersa stabilized

and the slopes restored to normal condition.

SLINDE 10 ~ Une nof the methods of preventing silope erosion is Lo
conbing & discarded tire wall with cther =srasion control
materials. This method i= useful for restoring vegehtation on the

lower slope and put to use in Riverside County on Route

inJ

47 by
Caltrans engineers in San Bernardino wnder a minor contract  in

1784,
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SLIDE 11 -~ Caltrans— Tranportation Laboratary studied the

following two aspects using discarded tires. The main purposs af
these studies is not anly to restore sroded sleopes to normal

condition but also ta minimize futwre erosion.The two methods

SHOULDER REINFORCEMEMT and CHANNEL SLOFE STABILIZATION were

» gtfective in raducing erosion and they were found to be costh

competitive for short term solutions.
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SI.IDES 12,13 - The first Shoulder Stabhilization project is
locatéd on Route 22 in Tehama Dounty near  Desr Cresk.  Two
separate units were installed, one with engineering fabric and
the other without esnginsering fabric The purpose af using
gngineering fabric is to determine its affectivensss in retaining

fine material, thuyus minimizing erosian.

'DEER.CREEK |

. - BRIDGE 8-72 92
AP 32 TEH. 22 %5
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SLIDE 14 - The arrow shows engineering fabric wused o cover

the bottom laver of tires.

SLIDE 15 -~ Priar to the installation, the severely sroded slope
was encroaching onto the travelled way. We will now look at the

construction procedure  adopted doring the installation of the

firet unit.
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SLIDE 1& — A bench had to be sxcavated first in the sroded slops
s engineering fabric could be placed prior o arranging
discarded tires. The width of the bench was two truck tires wide

plus a minimum of six lnches. A backhos was used for  this

SLIDE 17 - Fing grading was done by Caltrans maintenance

personnel to develop a level bench.
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SLIDES 18,1%,20 - Engineering fabric was placed on the bhench

followsd by two rows of discarded truck tires. The two rows wWere
placed in a staggered fashion. The truck tires were held together
by wusing stesl clips fabricated from 1/2 inch steel repars,  The

& tire mat. Salvaged orange

(]

tires and stesl clips  becam

sriow  poles  , as shown by the arrow , were driven  into SVEFY

U]

fourth truck tire in the inside row to incrsasass the tability of

the tires mat—fabric assemblage.
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SLIDES 21,22 - The first layer of tire mat was - backfilled with
previously excavated soil material using a hackhoe. The backfill
was compacted using tampers. A six inch layer of

soil WaAS

ptaced on top of the first layer of tire mat.
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SLIDE 23 - The enginsering fabric was then falded over the first

layer of the tire mat.
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SLIDES 74,25 - The sscond layer of ftruck tires was then placed on

the enginesring fabric in the same staggered way as the first
. whith

laver. Tires were tied together with steel clips wer e

secured with salvaged snow poles. This sscond tire mat was then

- backfilled. Eighteen (18} inches of sxcavated soil was placed on

top of this installation to provide an unpaved shoolder.

ClihPDF - www .fastio.com


http://www.fastio.com/

L


http://www.fastio.com/

SLIDE %é& — In the second installation no sngineering fabric

nsed. The first layer of truck tire mat was placed directly on

the excavated bench and after compaction, & & inch layer of soil

malt was

was placed on ftop of the first tire mat. A second tire

installed and finished with & 18 inch soil layer to provide an

unpaved shoulder.

SLIDE 27 - In both installations, with and without enginesring

fabric, the top 18 inches of soil was compacted by wheel ralling

to Finished grade. There was some insignificant sattlenent

absaerved after these proiscts were completed.
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SLIDE 28 - These two installations were evposad to extrene
- woather conditions. Average show depths rangsd from 12 to 48
inches during winter months. The average arnual rainfall in this
L

region  was 33 inches.

ClihPDF - www .fastio.com


http://www.fastio.com/

ChhPD

ATARTAYY

astio.com



http://www.fastio.com/

ChihPDF - www .fastio.com


http://www.fastio.com/

ClihPDE - Wi faslio.com


http://www.fastio.com/

SLIDES 31,32 - MNewly sstablished slopes were revegetatead  wWith
woody plants, manzanita and deer brush. Flastic and stesl cages
wers used to protect the plants from foraging animals.

After sixteen months only marginal succes was achieved. Overall

soil erosion of the slop2 was reduoesd.

ClihPDF - www .fastio.com


http://www.fastio.com/

carm


http://www.fastio.com/

ClibhPDF -

Slide 33 - Now let us take a look at the second ressarch project.
Discarded +truck tires were usad fo provide ochannel slope
protection and rebuild severely eroded channel slopes. The

project site was in Fresno County on Interstate T at the Lassen

Interchange.
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SL.IDES 34,35 -This drainage channel at the Lassen Interchange runs
in & west +to east direction. Large portions of the drainage
channel slope were severaly eroded. Caltrans maintenancea
personnél in Fresmo initially chose two locations, wunits A and =

" and installed tire—wall systems. Unit & is the norikb channal

slope, as can be seen,was severely eroded, encroaching into the

private property ocutside Caltrans right—of—way.
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SLIDE 36 — The channel width of 20 feet was nobt reduced. It was
kept +the same as in its original condition. Initial hydranlic
analysis indicatsd low velocities in the channel. The discarded
tires were stacked vertically one on top of ancother as a column,

b and tied together. In sffect a tire-wall was construchted using
wire ties and backfilling the tirss. The ercdsd slope  was  then
restored by backfilling the back of the tire wall. This tire-

wall-slope system was completed in 1979.
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SLLIDE 37 - After the slope was restored, revegetation  was

initiated by seeding it with a grass seed mivture of blando brome

and EBEelford EBEarley. Thers was significant growth within three

manths. Here we see the growth after two years . The scouring bOY

channel flow was effectively stopped. Regevetation drastically

¥ minimized slopz erosion.
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SLIDE 38 - The scouring and erosion started to develop west of
Unit A& and east of Unit B, Hence Caltrans - Transportation
l.aboratory personnel decided to try fZwo different methads of
stacking and constructing a tire —wall using discarded tires.
Unit C was constructed esast of Unit B, and Unit D was constructed

wast of Lnit A.

SLIDE 39 - & footing was dug to a depth equal fto the thicknhess

of ane tire to anchor the tire-wall. The channel bank was sloped

to & batter of ons in twenty.
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SLIGE 40 — The grgineering fabric was spraad on the woavated
footing bench. In WUnit C & staggered method of stacking tires was
adopted. & total of 8 truck tires were used one on top  of
’ another. The sngineering fabric was wrappsd on the back of the
. tire-wall and brought to the top of the wall.
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SLIDE 41 = The tires were banded together both vertically and
horizantally using polypropylene strapping. The bottom +ive
layers of tires weres banded together vertically. The top five
lavers were also banded together vertically, thus introducing  an

overlapping of two layers of tires vertically. Horizontally each

adiacent tire was bhanded ftogethsr. Using polypropylene proved
unsuccessful asz it elongated and failed to hold the tire
columns  tightly together. Tyving tires together with steel coclips

only is recommended as it provides a more secwe installation.
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SL.IDE 42 - BGuide poste were driven into the ground at every third
tire in order to anchor the tires btogether and provide additional

stability to the tire assemblagss.

GI.IDE 43 - The engineering fabric was wrapped around the back of
the tire—wall. The backfill material was dumped into the tires

wsing a loader and compacted.
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SLIDE 44 — The +irst row of tires ﬁés placed and hack{filled. This
wazs done to provide a stable and level base to bulld upon.
Bifficulty was esncountered in the bhackfilling opsration in  that
the so0il did not easily flow into the tires thus Ilegaving large
vaids. A vibrator compactor was used in aﬁ attempt to assist  the
movement of the soil into the voids. This procedure proved to be
inef*ectiQe“ Fanding and Jjetting was then trisd and this method
proved successful. The backfill matérial had a tendency to flaw

ot of the tirass,.
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SLIDE 4% - In Unit D, tires were staggered instead of stacking in

a vertical column.

Metal posts were driven through the center hole of every fourth
tire. It was sasy to drive them when the ftires are stacked
vertically as a column. It was difficult to drive the metal post
when the staggered configuration is used. Units C and D were
revegetated using a grass seed mixtwe of 104 of blando brome and
F0% Belford BRarley. Signifi:an£ growth was achieved in a wvery

short time.
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SLIDE 44 - Revegetation was & great success. Atter several months
the installations a&at Units A, B, © and D logked very stable.

There was some insignificant settlement.

ADVANTAGES

BLIDE 47 - Btability and safety are two advanhagss of using Lires
for shoulder reinforcement. The +tirgs remained stable and
maintained their integrity. Shoulder reinforcemsnt  provides a

safer highway becauss it allows a wilder travelled way.
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ADVANTAGES

SLIDE 48 - It was found that tires ussd for channel slope
protection remained stable at  low valocity flow drainage.

weellent stands of vegetation grew and effectively stabilized

the upper slope.

Usk Or
DiIsCANDED TIRES
IN HIGHWAY MAINTENANCE

Fiambiad AEVIER IsPREaLFIaE SASCHIIN B4 TLo RSN

SLIDE 4% - You teceived a design information brochure at the
heginning of this presentation. Fmad this brochure after this
presentation +to get started on using discarded tires in  highway

maintenance.
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BLIDES 50,%1 - The first part of the guidelines in the brochure
considers shoulder reinforcemsnt using discarded tires. Only

discarded truck tires ares recomnended.
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CONSIDERATIONS FOR
DEVELOPING SHOULDER
REINFORCEMENT PROJECT

SLIDE 52 - Four aspects should be considered during design of
shoulder reinforcement project. These aspects are:
o Site applicabiiity

o Gesthetics

8]

Feasibility

o Cost comparison

CONSIDERATIONS FOR
DEVELOPING SHOULDER
REINFORCEMENT PROJECT

e SITE APPLICABILITY

SLIDE 5% — Shoulder reinforcement project$ shouwld be used on Lowsr

slopes and in locations where they are not visible to the

travelling public.
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CONSIDERATIONS FOR
DEVELOPING SHOULDER
REINFORCEMENT PROJECT

® AESTHETICS

SLIDE 354 = FPainting the tires or planting vegetation +to blend
with the swrounding terrain will improve the assthetics of the

installations.

CONSIDERATIONS FOR
DEVELOPING SHOULDER
REINFORCEMENT PROJECT

e FEASIBILITY

SLIDE 55 - Determine if a discarded tire wall iz +the most
gatisfactory solution for the problem. There may be aothear

soluwtions possible.
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CONSIDERATIONS FOR
DEVELOPING SHOULDER
REINFORCEMENT PROJECT

e COST COMPARISON

SLIDE 8& -~ The cost of & discardsed tire wall is approximately
half the cost of the next possible sulution such a&s & gabion

wall.
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SLIDE 57 -~ In forming the tire-mat, certain factors should be
taken into account. Note that all tires ares clipped togsther. The
mat should not encroach into the travelled way. Recycled metal
posts may be used as frequently as nacessary to secure mats  to

the slope.

SLiDE 9B - Sidewalls may require spreading during the back+ill
cperation. NMote that tires are stacked ones on top of the other.

Staggering of tires is not recommendsd.
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SLIDE 39 - Therracycled matal pﬁét Ehﬁuld Ee positionsd +irmly
against the tire bead. The enginesring Fabric should bhe
placed against the wall of the slope and on top of the tire wall.
There should be a layer of soil between =ach tire mat. The tires
are stacked vertically one on top of the ather. This is the

roacommended method.

SBLIDE &0 — An alternate method of placing tires can be adoplbed if
revegetation of the slopes ie planned . In this case =ach
tire mat needs Lo be separately anchored wsing a recycled metal
post. All the other placement criteria will be the same as in the

recommanded method. Hers the tire wall will have an suternal face

which is a slops.
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ALTERNATE 1

SlLIDE 61 - There are three alternatse methods of preventing

grasion of soil cantained between tire mats. Engineering fabric

can be used to wrap around the soil layer betwsen ftire mats.

ALTERNATE 2

SLIDE &2 ~ Recycled mesh material such as a chain link fence can

be wrapped around the soil layer between tire mats with a 3  inch

plug of compacted straw to prevent the soil from falling through

the +tence material.
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ALTERNATE 3

SLLIDE 63 - 1f the slopes are laid back, woody plants can  be

wstablished with,or without,the use of enginssring fabric.

STEEL TRUCK TIRE CLIP

SLIDE 64 — The tire clip used tao tis the truck tires measuras
approximately 21 inches in length and i= fabricated from cold

rolled 1/2 inch diameter ste=l.
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SLIDE &5 - In the first part of the brochure we considered

shoulder reinforcement techniques using discarded truck tires. In

the second part let us look at guidelines +or ‘channel slops

protection using discarded truck tires.

SILIDE &4 — The tire wall consists a# at least six  truck tires

stacked wvertically and are tied tagether using zteel clips
Vegetation was established after the completion aof the projsct

and has held the soil on the slope very well,
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NSIDERATIONS FOR
ELOPING A CHANNEL
SLOPE PROTECTION PROJECT

SLIDE &7 - Five aspects should be considered during design of a
channel slope protection project. They ares:

o Bite applicabiility

o Assthetics

o Feasibility

o Cost comparison

¢ Hydraulic analysis

CONSIDERATIONS FOR
DEVELOPING A CHANNEL
SLOPE PROTECTION PROJECT

. | e SITE APPLICABILITY

SILIDE &8 - Discarded truck tires should be used in locations of

low visgibility to the traveling public.
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CONSIDERATIONS FOR
DEVELOPING A CHANNEL

PROJECT
) o AESTHETICS
SLLIDE &% - Tires can be successfully coversad by natural
sloughing of the soil combined with the growth of native grasses.
CONSIDERATIONS FOR
DEVELOPING A CHANNEL
SLOPE PROTECTION PROJECT

e FEASBILITY

SI_IDE 70 — Determine i+ discarded tires are the most satisfactory
soplution for the problem. Other alternate methods shouwld be

considered too.
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CONSIDERATIONS F
DEVELOPING A CHANNI
SLOPE PROTECTION PROJEC

e COST COMPARISON
5L1DE 71 — The cost of discarded tires for channel slope
protection is approximately 1/2 the cost of other mitigation
measulres such as gabion walls.
CONSIDERATIONS FOR
DEVELOPING A CHAN}
SLOPE PROTECTION PROJECT
»

e HYDRAULIC ANALYSIS

SLLIDE 72 - Hydraulic analysiz shouwld be conducted  prior to
considering any application to & chanmel probleam. Determine if
there is low wvelogity Flow in the channel. I+ the +low is

excessive, this method may not be applicable.
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SI.IDE 73 -~ Discarded truck tires are stacked vertically to make
columns of tires. Note in each layer, all the tires are clipped

together. Recvocled metal posts are driven a minimum of avery

third tire to secure the tires in position.
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SLIDE 74 - During the installation process, certain precavtions
should be taken. & toe trench equal in depth, to at least the
total thickness of three truck tires, should be provided., This

i will anchor the entire tire wall assembly, and prevent the
destabilizing action of scouring. The top of the truck tire wall
should be the thickness of two truck tires above the design +1ood

stage.

ClihPDF - www .fastio.com


http://www.fastio.com/

Wiy [aslio.com

ihPDF

C


http://www.fastio.com/

FLOOD STAGE

SLIDE 7% ~ The truck tires can be stacked on a bhattered zlape.
The sngineering fabric can be placed against the soil wall of the
slope and over the top of the tire wall assembly. RNote that the
recycled metal posts are driven in a hattered manner through the

columns of tires to anchor the tire wall assembly.
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FLOOD STAGE

SLIDE 7¢& - SBtep placemsnt of truck tires can be used as
alternate method. it consists of twa parts. The Ffirst part
consists of vertical columns of tires with most of the column in
a trench below the channel bed level. The second part consists of
a series of stsps. In this case sach laver of tires is anchored
into the soil slope by metal posts. Engineering fabric can also
be used as explained esarlier. These steps, if Filled with soil

material ,wi"l allow for the establishment of plants and cuttings.
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PLACEMENT

SLIDE 77 - The truck tires can be placed in ftwo configurations.
The First configuration is a straight or sguars placement. MNote

that four tire clips are used to tie the four tires together.

' ALTERNATIVE PLACEMEN

S IDE 78 ~ The second configuration is a staggered or triangular

placement, in which three tire clips tie three tires together.
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SI.IDE 79 - The research report from which this implementation

- package was prepared is entitled " GUIDELINMES FOR USING RECYCLED

TIRE CARCASSES IN HIGHWAY MAINTENANCE . IFf you need a copy.,write

or call the Caltrans— Office OFf Transportation laboratory at  the

address and/or phone numbsr given in the brochure.

ClihPDF - www .fastio.com


http://www.fastio.com/

WAL Taslio.con


http://www.fastio.com/

CONTACT:

SLIDE 89 ~ For furthur information abeout this implementation
package, please contact the Office OF Transpmrtatian‘Labcratary,
The _prncedurég explained in this presentation are not to be
considered permanent solutions to mitigation of erosion. These
procedures are meant to be used by highway personnel as short
term solutions pending a more permanent project. In some cases

these methods will be the only possible and practical solution.
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USE OF
DISCARDED TIRES
IN HIGHWAY MAINTENANCE

TR A NS L A B bDbES TGN I NFORMATTION

= SALVAGED MATERIALS
May be obtained from maintenance operations.
= DISCARDED TIRES
Can be obtained from various sources.
m EQUIPMENT
No special equipment necessary.
wom——— s PERSONNEL

——— Work performed by maintenance personnel.
. o N
‘ More economical than many alternative materiais.
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RECYCLED METAL POST
EDGE OF PAYEMENT ~ /

ENGINEERING FARRIC

|

; ROADWAY &
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e '\ ENGINEERING FABRIC
FACE OF TIRES
3
PLAN VIEW TRUCK TIRES
TIRE CLIPS
T T\ T ¥ RecrcteD METAL POST
T~ TRUCK TIRES
TYPICAL SECTION
RECYCLED METAL POST Shoulder erosion along a narrow highway can be mitigated. By
using salvaged post anchors and discarded tires, shoulders can
be restored thus making the highway safe for travel.
TRUCK TIRES
ENGINEERING FABRIC
DESIGN FLOOD STAGE
A S S
RECYCLED METAL POST -
PLAN VIEW TYPICAL SECTION
&

Severe erosion and slope failure can occur along drainage chan-
nels. These slopes can be restored by the use of discarded tires.
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" An implementation package consisting of a slide presentation, and For further information, contact:
a design information package is available for interested persons. OFFICE OF TRANSPORTATION LABORATORY,
The slide presentation is also available in a video cassette. RESEARCH AND ENVIRO-CHEMICAL SERVICES BRANCH
The implementation package is designed to help maintenance (516) 739-2417 or write to

personnel usé discarded tires and other salvaged materials TRANSPORTATION LABORATORY
_in their work: 5300 Folsom Blvd.
: : Sacramento, CA 95819
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USE OF
DISCARDED TIRES
IN HIGHWAY MAINTENANCE

TRANSLAB DESIGN INFORMATION BROCHURE NCG. TL/REC/1/88

ClihPDF - www .fastio.com


http://www.fastio.com/

pagtealigty el m B

caonniec e
mgm‘\g “&: Mm el
mw« w o “‘*"V‘ B

i

G

w«ew

Seheioh s *g
s Mz* %&mg:&;

&

et

[eBii
i
%

“ waste product is the discarded: tlre whlch has several uses: for
shoulder remforcement on highway slopes, for channel slope

* protection, of as a barrier to mechanically control blowing sand in
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Economical solution to an increasing problem occurring on
many low volume, narrow mountain highways throughout

California.
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Shoulder reinforcement provides a safer highway by
development of a wider traveled way.
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It is economical to use discarded truck tires in shoulder
reinforcement.

The use of discarded tires for SHOULDER REINFORCEMENT is
considerably more economical than many alternative materials.
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In 1988 Dollars Per Lineal Foot For a 5" High Wall

Discarded tire wall* 80.00
Gabion wall 165.00
Concrete crib wall 230.00
Reinforced concrete wall 325.00

*Suitable excavated material is assumed as backfill.

Note: (1) The expected life of a shoulder reinforcement project
can he 5 to 10 years.

() In the case of shoulder reinforcement, the use of discarded
tires should be considered an immediate but interim solution,
whereas others are of a more permanent nature.

. QY CONSIDERATIONS:

m  SITE APPLICABILITY: Tires should be placed on lower
slopes and in locations where they are not visible to the
_ traveling public.

m AESTHETICS: Painting the tires to blend with the
surrounding terrain will improve the aesthetics of the
installations.

| FEASIBILITY: Determine if a discarded tire wall was the
most satisfactory solution for the problem,

] COST COMPARISON: s the cost of discarded tire walls less
than the cost of the next possible solution such as gabion
wall?

ClihPDF - www .fastio.com

EINFORCEMENT

Y CONSTRUCTION PROCEDURES AND PRACTICES:

The attached drawing sheet “SHOULDER STABILIZATION WITH
RECYCLED TIRES" summarizes the construction procedures and
practices. At the eroded shoulder, a bench should be cut and
sloped slightly towards the traveled way, The width of the cut
should be the widih of the truck tire mat plus a minimum of six
inches. Engineering fabric should be placed behind, under and
over the tires to prevent soil from eroding. The tires should be
placed in parallel rows and backfilled with imported permeable
material. The tires should be connected using clips which are
fabricated from %4 inch steel reinforcing bar. A 12 inch layer of
permeable material should be placed on top of the first layer

of tires. Then the second layer of tires should be placed and
backfilled. Salvaged metal posts if available should be driven
through the hole 2 minimum of every other tire in the inside row.
The top of the post should be driven flush with the top of the last
layer of tires. To provide an unpaved shoulder, an 18 inch layer of
native soil should be placed on top of the tires and compacted.
Woody plants could then be planted on the slope below the tire
installations to accelerate the reestablishment of vegetation.
Alternative recommended method of placement of engineering
fabric and soil containment between mats is also shown on

the drawing sheet.
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In 1988 Dollars Per Lineal Foot For a 5’ High Wall

AR I BT R g T
IR A RN S
WB{-{’&‘?‘"%J%’«,@ A SR Discarded tire* 50.00-80.00
e ROV T ] -
Y T, 2 ‘_ D -fﬁ,-*""- ) Rock slope protection 125.00
g e J Broken concrete slope protection 150.00
Gabion wall 165.00
Reinforced concrete 325.00

‘ DESCRIPTION OF SITE
*Suitable excavated material is assumed as backfill.

District 6 (Fresno) maintenance forces installed discarded truck
tires to provide channel bank protection at the Lassen Avenue
Interchange on [-5 in Fresne County. The channel bank in this
area had severely eroded up to the adjacent private property. It
was very successful but erosion of slopes due to low velocity
drainage continued to occur beyond the stabilized site, An
additional section of this channel was studied as part of this
research project.

g CONSIDERATIONS:

m  SITE APPLICABILITY: Tires should be placed in locations of
low visibility from traveling public.

AESTHETICS: Tires can be successiully covered by the
natural sloughing of the soil combined with the growth of

native grasses.
‘ RESEARCH FEINDINGS 8
FEASIBILITY: Determine if discarded tires are the most
satisfactory solution for the problem.

COST COMPARISON: Is the cost of discarded tires for

®m  [mmediate and economical solutions. channel slope protection less than the cost of other
mitigation measures such as gabion walls?

HYDRAULIC ANALYSIS: Hydraulic analysis should be

] Tires remained stable in low velocity sheet flow drainage.

] Excellent stands of vegetation grew and effectively

stabilized the upper slope. conducted prior to considering any application to a channel
problem.

Y RESEARCH RECOMMENDATION:

It is economical Lo use discarded truck tires in channel slope
protection under low velocity flow drainage. The use of discarded
tires for CHANNEL SLOPE PROTECTION is considerably more
economical than many alternative materials.
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“ CONSTRUCTION PROCEDURES AND PRACTICES:

The attached drawing sheet “CHANNEL SLOPE PROTECTION

= WITH RECYCLED TIRES” summarizes the construction
procedures and practices. At the eroded channel slope, a
foundation of three tires in depth should be dug in order to
provide a stable footing. The channel banks should be excavated
and sloped to a minimum batter of one in twenty to ensure the _ T
stability of the tire wall. Engineering fabric should be placed ST e
under and behind the tires. The tires should be backfilled with RIS
the excavated material and compacted by ponding and jetting, and
using a vibratory compactor. Salvaged metal posts should then be
driven through the center hole a minimum of every other tire.
The area above the tire units should then be revegetated.
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This brochure including the two drawing sheets are the guidelines
for the use of discarded tires for controlling erosion of
embankments and controlling erosion on channel banks. These
guidelines are plans which will allow designers to develop
discarded tire projects. They will also provide maintenance
personnel with an immediate solution for an erosion problem
until more permanent measures can be undertaken.

For further information, contact
OFFICE OF TRANSPORTATION
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PECIFICATIONS

BACKFILL {SEE NOTE 5)

TIRE CLIP FACE OF TIRES

PLAN VIEW

RECYCLED METAL POST
{SEE NOTE 4)
1
A
ELEVATION VIEW
Y’ji) Th dard d
b is is not a standard design.
(& "";’" 4292 ) imensians and Detuils should
T | be modified as required.
21"t 1
STEEL TRUCK TIRE CLIP
{See Note 2)

www fastio.com

EDGE OF PAVEMENT RECYCLED METAL POST

ABTLUTFLATIVN-
WITH RECYCLED TIRES

DEPRESS EROSION CONTROL MATERIAL 47 hd
EROSION CONTROL MATERIAL
ENGINEERING FABRIC

ROADWAY

TRUCK TIRES [SEE NOTE 1}
ENGINEERING FABRIC

’%’.&%ﬁ%

pp
naé‘éﬁﬁ* T e 18

RECYCLED METAE POST

67 MIH. Jlaamm.
TYPICAL SECTION A-A
DEPRESS ERDSION CONTROL MATERIAL 4”
ERDSION CONTROL MATERIAL
ENGINEERING FABRIC
/ e
ROADWA' L
2 SEE DETAILA =
S
ENGINEERING FABRIC : Hydeds &
R %W%%%ﬁ’% BRI i%‘
X . ° [Ty BV fg; - TRy .
) ; ::f-.w“”v‘é: L iﬁ e N »

S
RECYCLED METAL POST 6" MR,
EXISTING SLOPE

TYPICAL SECTION A-A (ALTERNATE)

In

RECYCEED CHAIN LINK FENCE OR EQUIVALENT MESH
{SEE NOTE %)

e

km\*&

3" COMPACTEDY:
STRAW

—BE —
ALTERNATE 1 ALTERNATE 2 ALTERNATE 3

DETAIL A

The *Notes” on the following page are also applicable fo this poge.
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Notes:

1. Scrap tires will be in such condition as they will retain
original manufactured shape when stacked.

2. Steel tire clip is to be made of “cold rolled” !4*
diameter steel. All measurements, except bend radins,
are to center of bar, bend radius is inside diameter.

3. All posts shall be recycled metal posts in good condition.

4. Post shall be secured tightly against bend on inner row of
tires, placed at a minimum of every other tire and at
ends of tire mats.

5. Excavated material may be accepted for backfill provided
it will be readily consolidated with the use of hand held
vibratory compactors.

6. Ponding and jetting may be permitted if it will not damage
foundation material, will not develop hydrostatic pressure
on the tire unit, and if the backfill material is free-
draining.

1. Sidewalls of tires should be spread during backfilling
operations ko facilitate adequate compaction.

PLAN VIEW 8. Salvaged materials shalt be state furnished, if available,

9. Ends of mesh shall be lapped 6" and secured with hog
rings or 14-gauge wire.

10. Tires shall be used on lower slopes and in locations not
visible to the motorist.

11. Painting the tires to blend with the surrounding terrain
SEE DETAIL A will improve the aesthetics of the installations.
TRUCK TIRES

5

|_DESIGN FLOOD STAGE

TIRE CLIPS

L EXISTING GROUND LINE

S IS

I PLACEMENT
TAL POST FIRST COURSE IN TRENCH

ELEVATION VIEW HRE CLPS
[ 2
R
187 NIN.
ENGINEERING
©  FABRIC ““”R;E;g:‘"m”“‘ ALTERNATIVE PLACEMENT
FLOOD STAGE
T
TRUCK TIRES 18° Il
EXISTING GROUND e ST
SRS ??4"\ ‘ ey CUTTINGS, 2 COURSES MINIMUM
2 G AL i DESIGN FLOOD STAGE

e X NN TS ]3_

3 COURSES MINIMUM
TYPICAL SECTION A-A
RECYCLED METAL POST u “ ' 30" MIN.
i
TYPICAL SECTION A-A (ALTERNATE)
89 53527
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