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RESUME OI•' INFORMAL DISCUSSION 

Th'! acting chairmun (Mr. Nel\le) outlined in brief the high points of the 

technic,d discuss ion ho,ld 1t t the meetingei o f State t>igh,ray officiel9 of twel ve 
of the fourteen Public Ronds A<b~inistrnt.ion Distric ts, briefly es follows: 

Cross section: Ther>re"ent obj ,-ctiveof the Toedside development program, 

in al l r e gions continu es to he t h e intcgratio11 of basi c rounded cross-section 

grading methods, a~ demon~t n,tecl l,y use o f the speci u I 1--pei-cen t fund i nto 

regule r con tract con strueU.on pl'acti ce. 

In seve ral di i,t ric t meetirq~s the po.int was mode that propel" rounded 

cross•11ection grading c ,m he economically performed e,. a partoforiginel c on· 

struction cmtractz , lb an afte rthought to r egular construction, 11uch basic 

grading lmprovernen.t is costly anrl often 11nsatisfnctory. 

14 J• V. MC'.!Ms. nmon .. membo c .. ntJt f)ttll aent "t es:•~ut iv• •••• i :,,n11 held at li"•rd•en Perk: 
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The many advantages of flatter, well-rounded shoulder slopes are being 

ecogni zed in 1111 regions, The streamlining of the cross section is making 

r sible the elimination of guardrail on 1ower fills, with attenc!ant conven• 
pos · 1 d th . t . A le!lce in power mowing, snow remove , an o er main enance operations. 

· or result of ~emoving guardrails also lies in increased traffic safety. 
111J1) 

The key to successful rounded cross-section improvement lies in varia­

tion of slope ratios with changes in heights of cut and fill slopes. Origi-

11111 constn1ction plans should provide for ground surfaces warped to increas• 

lngly moderate slope ratios at the lower points of cut and fill, (See Typ­
ical Gr-r~dint Cross Section, sheet No. 1). 1 

The streamlined cross section is perhaps most valuable (in terms of 

doflars of maintenance funds saved per year) in regions of heavy snowfall. 

In States of the northern prairie region, as the Dakotas, Minnesota, Wiscon• 

,in, and Wyoming, for example, the streamlining of the cross section on the 

great part of primary highway mi 1 eege hes resu 1 ted in es time ted sevin gs of 

thousands of dollars in a single season. A long mileage of highways formerly 

required heavy snow-plowing operations after every storm. With the rounded 

cross section and relatively flat slopes, little snow plowing is necessary 

because almost all drifting snow is blown clear of the traveled way. 

Adequate cross-section rounding depends upon adequate rigllt-of-way to 

meet design requirements. Adequate right-of-way can usually be secured et 

reasonable cost where the ~ublic 

~e rounded cross section. 
~! 

understands the need for, and advantages of, 

\ .. 
\ : The need for cmservation of topsoil during original construction opera• 

tHt13 was stressed in several district meetings. The chief value of such 

topsoil, it was said, may sometimes lie not in the high quality of such sal• 

vaged'materials, but in the roots 'and seeds of native ground cover plants 

contained in such salvaged topsoils. Good loam from recently plowed fields 

usually lacks these valuable native plants, 
\: t ' ' 

l . 
It wits believ~d that prelimina~q survey or field inspection by the land• 

scape engineers is necessary before ew highway plans are drawn up• if top• 

soil is tr> be ·:salvaged; scenic velue,s are to be protected by changes inaline• 

meot; appropriate parking or turn-out areas ere to be selected; end if provi­
sion is to be made for advantageous disposal of surplus earth and topsoil 

during construction contracts, 

No attempt should be made to obtain a grass sod cover under semi•erid 
climatic conditiOr:ls, unless sod-forming grasses already exist in the locality, 

In feet, working with, rather than against, nature, is axiomatic, 

Discussion of planting in median strips of divided highways brought out 

the feet t..'u, t f.:w types of ground cover plants, carried in stock by nurseries 

L1 the souliiwestern region, are considered suitable for such planting. (It 

!, Page 62 • May 1941, Report by the Committee on Roadaide Development, HRB, 
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b 'IIIOrthy of note that many of the native cactus, segebnrnh, and rabbit. 
types should be ideal for low ground covers in divided highways and ej• b 
provided that methods of transplanting or seeding these drought- ~ 

. . res1at 
plants can be worked out by State highway departments of the Southwest . ) 

The need for a commercial supply of seed of drought-res i stant 
ll •tt grasses for roadside seeding ls emphasized. Many of our laWJ types of 
lltaa 

such as Kentucky bluegrass, red fescue, end the like are not well-adapt 
turf production in dry regions, except for limited local areas and on~ 
re l atively sterile soils, in humid regions, The Soil Conservation Ser•·· d vlce 
perfecting methods of harvesting some of these native grass seeds, 

The whole p1roblemofproper highway design depends for practical solutl 
upon en inteliigent policy of public education on the part of State hi8h 

departments, TI1e !•percent fund for roadside improvement must be con,t 
ered as an i11P<>rtant means of ewcating the public toward and appreciation 
better high-way design, 

Open discussion: During the open discussion of important roadside de 
velopment problem11, the following points were brought out, indicating the 1 
ter relationship of turf and sub-base requirements. Mr, Aaron of the Divis! 

of Tests, Public Roads Administration, remarke~ concerning soil -tests, thati 

(1) The Diviaion of Tests classifies soils mainly on the basis 
of a mechanical analysis as to the texture and size ·of par­
ticle~. Such classification may have little or no relation 
to the ability of a soil to produce grasses or other vege­
tation. · 

(2) The &reau of Agricultural Otemistry and Fngineering, (for­
medy the ll.ireau of Oiemistry and Soils) U, S. Department 
of Agriculture, classifies soils in accordance with texture 
as determined in the field. Each soil horizon or stratum is 
included in the analys.,is and clenification sy!ltem. The A 
or surface horizon is ~lso analyzed chemically to determine 

' inorgmic and orgsiic content. Otemicel tests are difficult 
and time consuming. T;ats for organic content are particu~ 
larly so, 

Dr, Konteith: The usual teats of agricultural soils involve dehl'll!ln• 
tion of orgllllic sid inorg-1ic chemical content . The objective of such te1tl 
is the finding of the element or elements which limit plant growth by their 
ebaenoe or possible overabundance in a given 11oil, The success of a test d• 
pends as much upon interpretation of information as upon the accu1111.1lated da't•, 

Many of our present te• ts are only partially reliable, and there is vef'I 
little . correlation between the results of any one test and the ability of 
given soil to •upport plant growth. More re• earch is needed in this field, 
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The relation between e plant end the soil in v.hich it grows can be com• 

d to en assembly line in en automobile factory. A perfect car cannot be 

:l"r;t if a sin'!:le pert is missing es the car moves down the belt lin e . If e 
11111 le operetim~ is retarded, production is delayed. In the same way if e 

• 1"g.ecting fertilizer is used in which nitrogen is not quickly available, 

:~ production or plant growth is delayed. 

To Ulustrate our leek of correlated knowledge, we added lime to the soil 
bent grass lellll'l in California. Bent grass is an ecid•lovin g plant usu• 

':/ requiring (so we thought) a pH of 6 or less, &t in · this case, the lime 
1 :eased bent grass growth even though the ori ginel soil had an 8 pH content, 

:\, obvious th~t in this case soil acidity was not the controlling factor. 

1!1• unknown factors keep the problem from being a simple one. 

Hr, Izzard: In roadside seeding and sodding operations, there seems to 

1,emuch less difficulty in growing grass in sandy soils than in loam or clay 

,oiJs, Have we not made a mistake in using uniform seeding end fertilizer 

for111.1les? Should we not s ecure soil texture end soil fertility date end vary 

,ud end fertilizer fonnulas accordingly? 

With many grasses, soil texture alone is the limiting factor. Thus, for 

,i8fflllle, beech grass grows in sand dunes along salt w11ter and wi 11 grow ap­

pirently anywhere inland v.here pure send soils are found. 

1)r. Monteith: Observation of local grasses end other vegetation will 
rel! ou whet kinds of grasses you will have ' to use i f you are to get good 
turf , ;J-leer Columbus, Chio, for example, attempts to establish a fescue turf 

11tro:e unsuccessful. Columbus is in e bluegrass ores , A formula of 70-percent 

fescue en_d 20-percen t bluegrass, for ex8"1Ple, resulted in a 90-percen t blue­

ar• u turf, The use of fescue seed under these conditions is a waste of time 

and money, We _must work with nature. If we are breaking her principles, we 

ue certain _to , fail, 

I \ 
In each locality there exists 1 imtlting factors llhich resu1 t in a predom-

1: ,, 
ln1111ce of certain· grasses over others • . ~ ' , ... 

Hr, Aaron: The Division of Tests will be glad to cooperate with the 
State highway departments in grass seeding research. The Division is equipped 
frr any standard soil testing likely to be needed, What we will want to know 

Is what the landscape engineers are looking for es regards soil information, 
If you want to improve soil texture, we can tell you how to do that. If you 

Wint tests of soil pH content, we can give you these with recommendation re­
llrding the correction of ecidi ty. 

Above all, we must know v.het soils end other materials are easily avail­
•Me in a loceli ty, if our reconmendet ions are to have practical value for 
application in the field. 
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Kr. Dottenstein: The accepted principle in roadside seeding ~ 
with n • tu re in selecting grasses suited to existing raw soit11 • ; 11 t~ 
change the choracter of existing soil in a lmg mUeage of roadside. bu~ 
aelect the -ri ght gi-ass seed with a mlni.11U111ofadjustment in soU for th 
of econol!ly . e 

N~. Neale: We find in VirginJa that in each Jocaiity. no matter 
oombination of seed and fertilizer•~ use. certain native grasses teit 

eventually take over the roadside. If we had proper soil analysis d 
• w~ 111 

add fertillzer and (llllit seeding altogether und still get a good nativ 
e e 

cover. The point is thot without careful analysis of the relationshi 
. l f Pe tween ao1 , seed. and ertilizer, the existing species of grass may c 

and take possessioo of the area, regardless of what measures we take.~ 
existing native grass may or may not be of the type needed for a *Pectf 
erosion control purpose . 

Kr. Simonson: In our anolysis of the roadside in terms of the differ 
uses ser ved by each port of the rigbt-of•w•y cross section, we must b 
with the surfaced road io the center and go outward t0111ard the property II 
The surfaced roadbed, the shoulder, the ,iuttor or droinage area, and the 
and fill slopes are each separate and distinct but interreJeted perts of 
high.., y londscepe development problem , Our rHearch will proceed by trl 
and error to find out what aoi 1 changes. or i.mprovemenh and what teed, 
fertlHzers will be desirable, first on the shoulder, then ou the gutter •rtt 

and finelly on the backslopes. Qi much of our highway mileage in hlllllid r 
giona , the ro dside frOUI edge- of sudaced higtiway to right-of•way line 'iii 
be itrass covered. [t is logicol that we start wlth the most foteodve!~ u• 
area (the road shoulder at the edge of the surfacing) ond work outward to 

deht•of-way line. 

The sltoulder•trea,tlllent problem wiH be- solved f1rst by securins o stab 
w• l! •f rsined soi 1 (by tfie use of eval!able soi1 •anending materlals). 'llhere 
gr slll aod is economical and pn tlcable we shaU wa:it a turf covered s houlder 

Kr, Aaron: It is now regul ' r highw~ construction practice. where nece 
Hry t~ mix in place whatever clayey, gr; velly. and sandy soils ere locall 
available, in order to secure a stable subgrede aod shoulder, 'Ihe State hJah 
way departments could experiment with addition of fer tilisers to theu • 
proved sol 1 c0111binatlons as these are mixed in place. · Our present sol l 111 

veys give ue informati on on the relation between existing solls and the d 
velopment of a stable subgrede and cut end fill slopes. At present, we r 
ceive no informatim whim would give ua • relationship between soils OT sol 
Jni xturl!!s and their abi U ty to produce grHs turf with or •i thou t the 11ddi U 
of fertilhers, 

Hr. Brant: E,cperience so far lodJcates that a very simple soil 0Ja1• l 

fication would meet our requirements for rt•>adslde improve01ent, The 10 tutu 
cJas•es used by the soils engineer• is aoinething like what our needs requ.ir• 
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r,lr , Levo dowaky , a me er o f f:hv l o,,o Er,,sion Subcommittee, tella ua 
t cU111ate h the main facto r Jn soil clossl ficaUon. For pracUca_l fi. 

~ ,ppl ication , a simpl e classification of soils as cl ay s , loams , or sands 
111 ellch of the 3 main c Um t ic regions, (cool humid, wa nn humid , cmd dry)may 
fot 
bl ,ufficient, 

What we need most is ~1 s :i.m!)l e cl 1:1!! ::i ficotion of site conditions, which 
.tl1 include all factors such&$ climate, topogr8JX1Y, soil, slope aspect, and 
th• like, The landscape engineer is not equ i pped to make soil analysis, and 

.,iJl have to show the so ils engi neel' what we require , We must classify 
••tsting native grasses on each type of site, WHh such analysis of existing 
:te and cOIIDIOll exi s ting vegetat i on , we wil l know wha t we are after, 

Kr, Dupre pointed out that in 1i eu of such definite analysis the tendtincy 
ln current practice is to seed very heavily as a precautimary insurance me.tts ~ 
ure, Research here may make possible some real economies in present seeding 

r,tes, 

Kr, Izz<Jrr/. stated that the type of grass cover needed depends somema t 
on the portion of the cross section to be sodded. For example, a ~ype o f 
ir••• of great value in gutters or other channels is a tall growing sod-form~ 
lnK species that will bend over to form a sort of thatched soil covering, The 
,tiff-growing bunch grasses are not as effective in preventing channel ero• 
ilon, The low sod-forming grasses such as Bermuda grass or bluegrass are , 
•110 effective channel surfaces, especially when they are green, This is an 
la rtsnt consideration beca11se most of the rapid storm water run-off that h 
110 t dQ!aging occurs during late spring and aumner months when vegetation i s 
1row,,ni· In general, rain fall during fell and winter months in the Nor.th is 
no where near as intense, In northern climates, snow and frozen soil also 
tend to reduce erosion. 

A sod gutter lining is very beneficial in holding down rate of run-off , 
The gredient of tlie gutter is ;also a most important factor in the control of 
water velo~ity, 

\ 

\ 
/; 

The design of gutter cross sectfon, should be controlled by the total 
area of ground surface from which runil'of f wil 1 reach the road and other fac• 
ton influencing run-off. The amount of run-off from the hi'l!Jtway area proper, 
le usually rell!ltively small. The area of land off the highway from 'lllhim 
run-off takes place is by contrast usually very large, 

Experience indicates that the type of ground cover on these land• off 
the hil!Jtway has an important effect on the design requirements of the gutter, 
Forested areas may have practically no run-off at all. Run-off from pasture~ 
or brush lend is very moderate. From grass lends run-off is somewhat crea ter, 
Run-off from cultivated fields is much hi'l!Jter than from grass lands, In other 
WOrda, gutters through fo res t ed lands will mly have to carry surface ,water 
from the actual right-o f•way, Gutters or roads th~ough cultivated fields 
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require a larger cn»;s sed:i.on ;,n,IJ since run-off will he many 
other conditions being equal. 

Kr, Conner: On step grades , gutters may require special erosion 

trot trea tment. Concrete end masonry ditch checks have been used b 

difficult to build and maintain . Sodded mound ditch ch-eeks are Ut ~ 
. Us 

preferable. Use natural methods as far as possible. Sod in gutters t u, 
enda 

reduce the velocity of wate r and very wide, shallow gutter design may ob 

the need for di tch checks. General rule adopted is that structural \ll 
of soi 1 erosion con t rot shou lei only be used as a last resort, 

Dr, Konteith: Atuwering questions regarding the effect of 
various types of soih sai cl: 

.. 

"The practice of mulching is quite important in handling row 

soils. I•'or in,,,\:fm,~e, heavy clay soil with a well-developed 

structure cnn hr-, •l!CH'ked up with plow or harrow iruch better than 

soil with poo,· ~ l' 1·uctu:rn l development. Similarly, mulching 

'makes e soil nudi more tillable or workable. 

"Surface wntcr r1t,ming over bare clays and other (sandy-clay) 

soils tends to i;c,al 1:he natural pores in soil surfaces, produc• 

ing a lOO•pen:enl: rm·,•off. Mulching stops this sealing action 
and retains soil porosi t.y, allowing ':'Yater to penetrate, 

"Mulching reduces su:rfnce evaporation and keeps soil moist end 
pliable, 

"Mulches retard frcG:dng and thawing • 

,"Mulching stops l'un~off by 0bsorbing surface water," 

Dr, Monteith conch,ded that simple tests should be made 
types of subsoils to see how much, we have to do in the way of wor~ing in o 
ganic mterials as n :wH cor ree t\ve to promote grass development, Tests 1 

needed also , to determinec <>q,;unic plant nutrient requirements. ,, 

Different grass sp.;des ,md ii\ixtures, with different kinds and amO\SIQ 
of fertilizers could be teBt •.: d out on each typical soil problem. 'Mlere soil 
of favorable texture r1 rn ti!VDi lable, the building up of pla,nt nutrients l 
comparatively low in cost, A field test method of determining minimum H 

and fertilizer requirements in ench soil type should promote more efficlell 

roadside practices in each State . A cooperative research demonstration pro 
gram should aid in the continual improvement of high'llfBY specifications ~v.,rJ 
ing these purposes. 
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