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During 1936 progress was made in cooperative erosion control 
research by the Sto.te hi.ghway departments in collabora t;on,_ wi t::ti t h e 
Soil Conservation Service; the U. S. :Bureau of Pub,lic .. Roads, the • •_ 
Tennessee Vali ey A1:1. thori ty, a~d the H;ighway Research-- :Board. :Sy . Oc,to ber 
first 71 high1vay, erosion control research projects pad been s~t µp in 
11 States. These added to regular roadside dev~lopment work( ,vi th . ero.sion 
control a primary purpose) form a series of demonstra tion proj ects now 
going forward in all regi.on.s of the country. 

Research Pro,jcct 
Sot-Up 

. •' . 
, . 

A review of these special research projects brings out the fol­
lowi!l.g poi:r:i,ts: . 

1. Erooion contro'l research projects are located. primarily 
where the Soil Const;3rvation Service has most of its C.C.C. camps. The 
greater part of the wqrk to da:te has been don~ .in the Mississippi Val.:. 
ley and Mic;ldle West. 

2~ . A joint agreement between the Service and the State high­
,vay departments involved, cl~arly delinciating the responsibilities of 
each party, is irawn up. 

. 3. Plans are prepared by the Soi~ Conaervation .Serv_ico and 
the highway department, based upon standard:s nlreo.dy set by t_he. States 
in their regular roa.ciside development work._ These consist of typical 
~ross section, estirnate and layout shoots basod- upon regular .construct-
ion bluo prints in highway departmen} . files. . . 



Methods Used In Carrying 
Out Research Projects 
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While the methods used in erosion control projects d.iffer to 
meet regional climatic .and soil conditions, all projects agree in 
their essential approach to the problem: 

1. Rounding and flattening of existing highway cross sections 
form the base for all following stages of erosion control work. 

2. Slopes are flattened to meet existing soil conditions and 
the best avail~ble types of vegetative ground cover materials. 

3. Ditch cross sections are rou..~ded and flattened to reduce 
the abrasive force of surface water per square inch of surface*. 

4. Topsoil is restored on seed beds or planting areas, or 
existing soils are treated with manures or fertilizers. 

5. Ditches are surfaced with sod or masor.Lry, ditch checks 
are installed, culverts are extended or modified, rip rap is placed, 
and concrete or other types of check dams are constructed to meet 
the requirements of each project where vegetative control methods 
alone are not effective**• 

6. Solid sodding, strip sodding, sprigging, soed.ing and 
combinations of these methods are used to establish grass as a gr01.md 
cover. 

7. Spreading vines or low woody shrubs are planted on slopes 
too steep for effective grass establishment. 

8. Ton limited extent blnck locust and other tree seedlings 
are :planted i!l highwny nroas to control erosion. 

* The Soil Conservation Service recommends that tho ditch section be 
design.ea_ for n voloci ty which will not cause scouring and at tho same 
time will minimize silting when tho road di tcli is intercepting outside 
water, It has been demonstrated in the south and southwest that Bermuda 
grass will carry water at a velocity of 8 ft. per sec. wi thou~·. causing 
scour. 
** Special attention should be given to improving the designs of culvert 
cross drains. Drop inlet or head spillways should be d.esig~1ed that will 
not only prevent erosion but wili not prove hazardou; to drivers. The 
outlet end of the culvert should pe designed to reduce the velocity of 
water after it has passed thro'ugh the culvert, either by fiaring the end 
or by making use of a.e-energizers. A solution to the latter problem 
will prevent damage to adjacent agricultural land. In numerous cases 
side drains have been eliminated and driveway ramps constructed. These 
ramps are not only economical, but are more effective in preventing 
erosion. 
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9. In all cases native grasses, vines, shrubs and other 
plants are featured as far as supplies of such materials· are com;.. 
mercially available. 

Factors Affecting 
Erosion Cont'rol 

' ' • 

· Summary a nd Recommendations 

In all. erosion control projects, emphasis is _being placed 
on analysis of existing vegetation, soil and drainage on the road­
sides a.n.d adjacent lands. Methods applied o.re based. upoh ·such condi .... 
tions. 

. The .factors which appeo,r to be most importan,t in ,soil erosion 
co!!trol_re.sea on highway areas~ re: 

1. The erodibili ty of existing soils. 
2. The dimensions and degreeof slope of bare soil areas. 
3. The velocity and volum~ of ~mrface wat8'r· which reaches 

the highway from adjoining lands, depending upon land 
US E! • 

4, The design· of highway s_lope · and ditch sections and of 
h i ghwa y ,drainage structures. ' ' . 

5. Types of gr ou..119-- · cove rs existing off the higfovay and 
existing or established u.pcm erodible areas within 
highway limits. 

In gene:ral aJ,l methods of erosion control must be adjusted. 
to meet th~ erodibili ty of the soils 9n highway ·areas as affected by 
these combi!led factors~ Pr·oper design of the highway cross section 
plus establishment of well selected. native plant mater·iais will re- · 
main the backbone of successful erosion control work • 

Factors Contrib~ting 
To Sdil Erosion 

. ' 

The following factors have contrib~ted to highway erosion 
i!l the past,: 

1. Highway slopes havo been too steep for sta.biliza.tion of· 
existing soils and have thus prevented ready establishment of vegota­
tive grou..~d cover • 

. 2. HiGhMl.y cross sections have featured steep slo:pes \Vi th 
flat plane surfaces which have tended to encourage erosion. 
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3. Highway slopes and shoulder areas have not been provided 
with proJJer sub-surface drainage. Earth slumpage anc1 slides· have re­
sulted. 

4. Topsoil has not been conserved during construction opera­
tions and sterile soil surfaces have been left upon which vegetation 
ca!Lnot be established until fertility is restored. 

5. Ditch section, culvert, and inlet a.Y1d. outlet design have 
in some cases favored surface soil erosion on highway lands. 

Basic objectives of both highway erosion control and roadsid.e 
development are: 

1. The demonstration of: 

a. Improved rounded and streamlined earth cross sections 
which will resist erosion, make possible the establishment of vegeta­
tive grour1d. covers and which can be incorporated w_ith new highway con­
struction ~treasonable cost. These streamlined cross sections should. 
not be standardized, but varied to meet the needs of existing soil and 
topography, 

b. Effective a!1d economic metho(ls of topsoil conservation 
and restoration and successful exper imentation with chemical and 
organic combinations of fertiiizers with existing soils where topsoil 
cannot be restored or, being restored, is fo1Lnd to be of poor quality. 

c. Effective methods of control of excess water before it 
reaches the highway. Such control may be secured. by establishment of 
vegetative ground cover, by the use of.baffles, or check dams in drain­
age chan..~els, by diversion ditches, or by terracing or under-drainage 
to direct water away from the roadway. 

2 . The dete r minati on of: 

a. The relation between the physical character (erodibility) 
of existing soils, degree of slope and the factor of site aspect, and 
the selection of types of vegetative gr01md cover. 

b. Best methods of establishing gra sses, legumes and 
herbaceous plants by means of seeding, sprigging and chunk, strip or 
solid sodding, or combinations of these, under various roadside condi­
tions. 

c. Best methods of est~blishing woody vines or low woody 
shrubs by planting collected or nursery-gromi. materials selected to 
meet various roadside conditions. 
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d. Best type of structures to pr~vent erosion in ditches, 
on slopes, or on other ~ighway areas under.extreme conditions where 
vegetative methods alone are not effective~ 

CONCLUSibns· 

Purpose of Highway 
Erosion Control 

The Committee recommends that the following'points be kept 
in mind i!l all future erosion control rcsoarch: 

1. A primary purpose of the work is the improvement of 
highway constructio!l and mai!lt'enance methods leading toward future 
highways which will be free from the costly and damaging effects of 

-- soil ero si9n. 

2 . 
a reasonably 
favorable to 
of native 9r 

The first rieed· in high,vay erosion control is ·to provide 
fertile soil surface on a degree of rounded earth slope· 
the establishment of common and existing available types 
naturalized vegetation. 

. 3~ Special erosion control high,vay research J)Pojects should. 
provide demonstrated fact$ upon which improved roadside development . 
and ever..tun.lly improved highway design will be based. 

4. Erosion control research and demonstration projepts must 
be selected as to site and planned as to methods used, with. the pbject 
of solving existing highway design, construction and maintenance 
problems. 

:5. The detennination of most effective methods ·alo!l.o, will 
not solve 'the.problem, Methods must be determined which can be co­
ordinated with customary · highway engineering practice, using mass 
production methods which feature tho use of common and readily secured 
seeds and plants to bind the soil, as far as possible without masonry 
or other artificial structures. 




