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Introduction. Unavoid~ble condit;i.ons imposed by the ;•,ar made research 
progress reports by moat subcommittees imp;racticable-. During the year, how
ever, outstanding advances were maoe in roadside and airfield develoPl'p8nt 
methods as reported in open committee discussions at t.ba St. Louis meeting. 

Highway maintenance costs as aff0oted by tho etroarnlined cross soctio~. 
Rapresentativ:es of those State highway de111riments who have adopted the well
flattened and wide, stream.lined, cross ssotion for all new highway construotion 
repo~ted that ma.chine mothoda of maintenance are now be:!ng used to tho almost 
total exclusion of· hand labor methods. On older types of cross sections with 
steep cut and fill slopes, deep V ditches, and narrow shoulders, hand labor is 
necessary especially for mowing. Hand labor is now reported to be largely un
available due to the competition of shipyards, minition plants, and other war 
industries. 

Ground covers on access and mil!tary roads.--As a result of a decade 
of roadside development experience, grcm.nd cove-rs are now being established 
on access road construction as a part of or4ginal.ccntraots. The present 
experience of military authorities in charge ot the maintenance of cantonments 
and other areas 1nd1cates, that maintenance costs-Ji.re certain to be high if 
ba~e soils on slopes, gutters and shoulders are not given this protootion. 
MUlohing methods have boen widely used in various parts of the Wann Humid and 
Cool Humid regions both alono and in oombinat.ion with seeding methods. Wido 
ahouldors aro nooossary on roads frequently usod by military traffic to provido 
for E1nergenoy repair work and tor parking avernight of truck convoys betwe~ 
cantonment areas. Ex:perience indicates that wide shoulders can be most 
economically ~intained,· in humid regions, if provided w.i. th a ·cover of turf 
grasses. · Turf covered shoulders -must, howevor, be cdllst~cted With surface and 
subbase soils of adequate bearing power and permeabi°Uty to remain firm even 
When saturated with moisture. On steep slopes rough turf and bunch grasses 
have been found to provide ad~quate cover especially when used in combination 
With local mulohmaterial, 

New machine methods of ground cover establishment developed during the 
l.£l2 r.--Experienoe has now indicated that wherever possible highway slopes 
should be flattened as far as permitted by topography and available right ot 
way, On slopes of 2:1 ra~io or flatter seed grasses can usually be readily 
established. In rough, hilly topography, however, the difficulties of estab
lishing a ground cover on steeper cut slopes must be accepted and compensated 
for by the use of special fertilizers, seeds, ground preparation methods, and 
equipment . During the past year some very intorosting ·oxperiments wero roportod 
by tha Oonnecticut Stato Highway Department and by tho Ponnaylvania Turnpiko 
Commission, during Which tho standard mudj~ck oquipmcnt and a spocial variation 
or the "Guni te" machine were us.ad to est.abliah seed ground covers on slopes too 
steep for successful seeding by any ordinary methods. 
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Connecticut experiments ' in a·eeding slopes 'by use of lp.Udjack equipment. 
During the meeting motion pictures and Kodachrome slides were shown illustrating 
methods used and later results accomDlished in-Conriecticut by projecting a 
mixtUJ."e of top~oil, fertilizer, grass and legume seeds, and water over steep 
mulched earth cut slopes. ·. ' ·· 

The work of est~blishing a vegetative ground cover on steep earth slopes 
has·:·a1ways bean ·costly mainly because 6f · the dif'ficul ty .·of • t~$.nsportins soil to 
the top lflf such slopes and• spreading . it over tho, aurfaces to bo seodod. · Tho 
roudjack 'pumps a·:mixture of earth·, seed and fertilizer to the top -of even the 
highest slopes~· ; Here an air line oonnected to the hose nozzle sprays the mix
ture to a distance of several feet from the nozzle, forcing the seed and top
so.il iri.to a hay mulch !Jl'eviously · sproa.!i· ove.r th,e gro)J.nd~ · · · · 

It was explained that .the stendard ·mudjack: hose and hose nozzle· was not 
specifically designed for .this type of work, and i,vas not; therefore, entirely 
satisfactory. ·For example, several men were required to shift· the heavy• hoso 
and nozzie across the slopes, Only a relatively small slope area could bo · 
covered from one nozzle position·. By comparison· the adapted G\mite equipIJ!ent 
on the Pennsylvania Turnpike was described as able to spray a lerge area·or 
slope with seed and soil from one set up at the level of the truck on the road 
below such slopes. 

In spite of these handioaps'·the· folloWing advantage for this machine 
method of· seeding slop-ea were cited. · 

· (1, The cost of topsoi11il.g_e.nd.seedirtg mulched slopes was much less 
than by'any formerly used-method. 

(2') The · grass and either seeds ·ge'.tllninated readily; .. Because ·of their 
beirig forced by the air jet into the .mulch- seeds were not displaced by either 
Wind: or· storm water. -

· It' is believed that a. nozzle can be deeigiied which Will better 'Utili~e 
the aix' pressure provided behind the mud and seed mixture. With a nozzlo · · 
specially adapted to the Work, ·the soil, air, w~ter ~nd seed mixtu'i'e, it is · 
hopod, ·can be :projectod from a · truck on the road at tho foot of tho slope. 
Not -only-Will costs be further reduced if ' this can be , dono, but equal or bettDr 
results in establishing seeded grasses and legumes may be expected • 

. · · .. _-'The Pennsylv.ania Turnpike .expe.r~ants,':-Tne Pennsylvania Turnpike be
tween Harrisburg and P ittsbur gh is featured by a .series of very high steep cut 
slopes·. ;The soil on these slopes ranges between relatively sterile clays and 
very poor·, · rocky; or shaly'. types bf soil. Seeding or BllY other normal meth0d 
of ground: oover· establishment would nonnally appear hopeless Under such condi
titins •" Durihg the• 1941 sea.son · a series of very succes.sful experiments were 
carried- out:: on the so slopes using a standard Guni te spray unit complote with 
air coinpresor and water· tanl~ mounted with the un-it .on a truck trailer. A 
hrunmer ·m1n, elevator, -- and seed hopper· and rotary screen were mounted· on the 
truck.which'towed the Gunite equipment . : Soil, lime, fertiliz-ar / peat moss and· 
aeed··wero mixed· in this ·equipment· and blown ·through a ·ho so . to tho. nozzle on the 



~ 
t'ating 

.. . 
25 · 

.. 
ep 

slopes 

!JA 

il to 

~ ID 

'ho 

~ t-,i 

,he 

a .t-1 
mix-
;op-

i j a, I) Ill 

~~] 
0 I) 

II 

1.s not 

~~-3 

~~ly 

~.c~ 

1osa· · 

a: 
'.') 

• e ~ 

p.ent 

• IO 8. 
'i, Ill~ !~ II 

~8g 
:if 
:road ,~ 1] 

ine 

i· 
. l;;i. 

,ss , . 

1:1 = .,_ 
JHJI 

ieir 

jldd 
;ther 

i II Cl 

cilize 

,<!!U 
~ .. 

""' ll,: 

1s 

!I ;!i 
!, • 

gl a=~ 
bettor 

s 1 ,, ~,!.~ 
e be-

t = ! 

ep cut 

I) II 

ii)) 

sand • 

~ ii 

.ethad 

o-;i!J 

condi-

5:§ ! 

rere 
with 

~&i-11~ 

A 

u ·i 11~ 
i! i l 

L the 
lSS and 
, on the 



• 

co 
C

ll 

' 

,.,,~, .. 

F
ig

u
re

 2 -
latest T

zpe Gens M
ow

er fo
r .ilrfield

a 
O

p
eratin

g
 9 ro

ta
ry

 ty
p

e m
ow

er u
n

its th
e
 eq

u
ip

m
,n

t m
o

n
 a 

sw
ath

 2
1

 t .. t 
w

:1.d• a
t sp

eed
s o

f 2
0

 m
:ilea 

p
e
r h

o
u

r. 
A

 capaci.ty-
o

! m
ore th

a
n

 3.50 a
c
re

a
 p

e
r 8

-h
o

u
r d

q
 on 1

.a
rg

e
 u

n
o

b
atru

.cted
 areas

. 
T

he m
n

r
a

 can 
b

e
 q

u
ick

ly
 p

ack
ed

 in
to

 th
e
 s

m
a

ll tra
ile

r a
t u

p
i-r rig

h
t w

ith
o

u
t th

e
 1

1
1

e
 o

f t.oolA
 , 

a
n

d
 can

 th
e
n

 b
e d

raw
n

 b7" 
th

e
 tra

c
to

r u
n

it o
v

er a 
h

ig
h

w
ay

 a
t speed.a 

o
! a

o
re

 th
a
n

 .30 m
iles p

e
r h

o
u

r. 
T

h
ie &

c
h

in
e
 -..,. b

e
 ad

&
p

\ed
 !o

r 
highw

ays w
ith

 a m
odern cro

ss aectio
n

 o
p

eratin
g

 fro
m

 3 to
 5 u

n
i.ta to

 f
it

 w
id

th
 o

f sh
o

u
ld

e
n

 and g
u

tte
rs. 

-
-

-
---=--= 



t 
1 

i ler platform. Just behind t he nozz.le _a str_eam of water ent.ered t he G\mite 
· tra l i ne . The resulting :fluid mixtu:re wa-s blo-'wn or spr~y~d as . a thin mud over 

~~:e surf ace of the slopes. On a few sections or slope muiches wer~ installed 
: fore the treatment. The gr~ater part ~f the. slope _areas v;e:e ~~eated with:t a'ny mulching or _ soil preparat ion. ~ tion. ~ictu:res and slides. _of t he 
~pere.tio~s were .~hown and the foll~~ng advantages were cla~ed for the method 
as used. · 

1 • The spraying of high elopas with tho mixture of fertilizer, limo~ 
organic matter, seod and soil, {callod FLOSS) roducod tho ooat 
o-f s-eeding to a fracti on of that of ariy 11hand seeding• ·possible 
under· such conditions. · · 

. , · 2. A aucoeesful (though some,vhat spotty·) se·eding job can. be accom
plished on slopes even steeper than l ':l - seeding under such 
steep conditions is not :practicable by e.ny 'other method. 

3. 

4. 

Seed sprayed or blown over slopes does not wash off readily be
cause the ·pressure used forces ' the soil and seed mixture ihto 
crevices among shale a:nd rook \particles , and into every finger 
gu\ly and roughness of ear~h su:r:f'acea. 

No previous slope ttsandpaperingn or fine grading is required.. 
In f act t:tie rougher the groµnd surface the better the "FLOSS" 
sticks and seed gemina.tes. 

5. · The Gunite equipment is entirely mobile and by reason of the 
high pressures possible all parta of the steepest slope · can 
apparently be reached by the "FLOSS" mixture sprayed upward 

. from tho ·ro~dbed, · · · 

Certain disadvantagos of the equipment and methods used· on the Ponnsyl
van1a· Turnpike experiments· were noted during: the discussio~. The first experi
mental ma.chine unit ·was of improvised design, was hiB}l in cost, and too heavy 
for economical use . I t would appear that lighter specialized equipment might 
readily be designed .for t,his type· of work after the war·. Th'e area of slope 
seed:ed '.Per hour or per day·· was limited and it 1s be~eved that much gr eater 
coverage ca~ be obtained b~ further improvements in· this method or seeding. Y 

11 
ii:./ Details of these experiments on the Pennsylvania TuZ'np ike will be found 

in Appendix III , p •. 99 . 

. . .. . 
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New developments in seeding. sprigging and moWing.--Thl~ing the past yca,r 
the most important turf developments have been on Army airfields. Turf has been 
generally recognized by the Army as an important f actor in the control ot duat 
which causes se·rious damage to equipment and personnel. It is also extensively 
used as a wearing surface and for the control of soil erosion. M.ich of the 
planting of turf for militar y purposes has been on subsoil or other extremely 
poor soil such as is frequently encountered in road shoulder work. ?ime and 
equipment· have not been available for extensive uso of topsoil. 

An interesting new development has been the planting machines for 
sprigging Berm~da grass. There have been several types of plante~s built 
which have given satisfactory results. The one now in most general use plants 
6 rows spaced 18 inches apart With the sprigs placed continuously in furrows 
of adjustable depth. The machine operates readily at a speed ot 5 miles an 
hour end makes it possible to plant extensive areas at a great saving in labor 
and time. 

The large areas planted to turf on airfields have had to be mowed 
frequently to keep them in satisfactoey condition. The usu.al 5-foot sickle 
bar type of mower vdth ita restricted speed of less than 5 miles por hour ha.a 
proved to be too slow for this purpose. Gang mowers of the rottar y reel type 
have given better results. A new ty-pe of gang mower has been deve~oped which 
,rtll mow up to 20 miles an hour cutt ing a swath over 20 feet ~~de. ~Thia new 
high-speed mower bas some excellent possibilities for use on road shoulders, 
gu.tters and slopes provided the turfed areas are moderately flat and not broken 
With obstacles such as posts, headwalls, and guard.rails that Will prevent a 
reasonable operating·speed. 

The effectiveness of both the planting and.mowing equipment baa al
ready been demonstrated on airfields where the surfaces are relatively flat 
and free of obst~uotions •. The uso of theso new high speed machines on read
sides offers possibilities of reducing costs of both mowing and sprigging to 
1/4 or 1/5 of the coats with the equipment. now in general use. 

Soil tests used in estiIOO.ting fertilizer requiraments.--Tho use of 
chemical soil testing methods as a guide to fEWtil1zer requirenents on road
sides and airfields to be turf'ed, made progress in the paat year but has not 
reached the point where definite recommendations can ba made. The Virginia 
Highway De~nrtment reports that pH tests and tests for organio matter content 
ha.Ve been made w.t. th a view toward. detennini11g best treatment of soils or soil 
mixtures for t~t production on shoulders, slopes and gutter areas . 

The pH values are significant in determining information needed in 
applying lime to soil. L:une is of value, it is thought, not in reduoing pH 
content alone, but in adding calcium as a plant nutrient, rendering phosphorus 
fertilizers available, precipitating alUI!linum , and in other indirect aids to 
soil :t'ertili ty. 
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T, L, Lyon ~nd H • .. o •.. Bucl<ll$n_ in .the~7: b~ok: , "The Ne.tu.re and-l;'roperties 
Soil", state that •~ (oh~i9al) .13?fl tes~s ~up~lr only part o:r .1:3-fo_rmation 

01 be oonsiaered, in meiltjng fertiii~y 7ecoll?lllendations . The .t~xtur e and . atruc-
tp re of the eon , its organic ~?ntent, -1: ts drain.age ,_ 1 ts previou~ lime and · 
~rtilizer treatin~nts, _the preced~ cr~ps '." * '!' * * * * Jlc .are a f .ew of the 
factors moat wor thy of attention. 

In ~llei,;iil 'No. :32 of the Bureau of Soils,. U. 8. Department .ot . 
,A.griouiture; · the following at~t~nt is made .egarding che~ical ~~e.lysi~ -~f 
:t;he soil. 

"~e chem1~·a1 ~al~eis of a soil.· carui~t ·1~ itself therefore·. throw muc}?. 
light oh the problem ot fertility .* '**** atte~tip~ must be .directed to ~he 
meohanioe.1 6onaition of the soil a s effecting the supply of soil moisture, 
Wit~ its Aissolved m~~eral nutrie~ts, to ~he effects.of .clµnate, (cro~) 
rotations.* .**~ *. The concl~sio~ naturally follow~ that on the average . . 
ram (soil) the grea~ ,cont~olling factor i .n .the yield pf crops (grass) is not 
the axnount of plant foo4 in .the. so11; but is a physical factor the exact nature 
of which ·1s still to b_e de~ermin~~•" . , . 

• I • - • ' •• • ' - ' ' 

In view qf . the above facts the State Highway Department feels that . 
8.DB.lysis of pH _content and that o~.nitrogen, phoav~oric' aq;~ ~d potash Will 
be used a s one item of information concerning the selection of fertilizers to 
be used in growing ground covers on higlnvay areas. Other 1nfoniat:fon· as to 
physical . analysi~ , .eto . , w:Ll_l also be considered ~ detennining f~r;tilizers to 
be added end other soil manipulation~ tre~tment With lime, ;.etc., .befor e seed-
ing, sodding or spri gging are porfo~ed. · ' · 

. . . ,· 
Wartim.e e,werienoe. as it Will applf tu.oat-war road constructloh • . 

It is apparent that experie~ce in developing, maintaining , and mowing of turf 
.on airfields is 8V(?1Virig n~w Il}ethods and :pr acti ces which Will be of _gre.at 
value to highway engineer~ after. the war. Economies in machine planting and 
moWing already made possibie by advances in the design. or motor operated equip
ment Will go far towar~ reducing annual highway mainte!).~nce costs i·n i;he fut~e. 

Drainage aind Erosion Control 

Attention is directed to a paper ~ppearing in the 1942 PROCEEDINGS of 
the Highway ReseBl'ch Board (Vol. 22 - p . 94) entitled "Runoff from Flight 
Strips, 11 by Mr. Carl F. Izzard, Highway Engineer, Public Roada.'Administration, 
Who is Chairman of the Projeot Committee "Drainage and Drainage Struoturee" 
of the Roadside Development Committee. The paper describes experimental work 
involving the measurement of ratos of runoff from paved strips subjeotcd to 
simulated rainfall. The field work is being done by the Soil Conservation 
Service 1n cooperati on With the Public Roads Administration. 
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Ana°iysis of. the data had not progressed far 'en~ugh at the time of the 
meeting to enable pre~entation of any results. For those. Who are interested, 
the first release. of data is being publi~hed in the TRANSACTIONS of the. Ameri
can Geophysical Union for 1943, Section of Hydrology, under the titlo "Analysis 
of Runoff Resulting from Simula t od Ra inf all on a paved Plot. 11 

Th~s a~eriment~l nroject is continuing and Will embrace measurements 
ot runoff from turr surfa~es of various lengths, slopes, and_ to the e2etent 
feasible, various densities of cover and types of soil. 

At the invitation oft~ Committee, Mr. Rollin J. Smith, Asphalt 
Eo.gineer, Skelly Oil Company, KD.nsas City, Missouri, described spocial i~vesti
gationa. and :preliminal".Y tosts of oil tr:oatmonts for orosion. control. 

In humid ol:l.mates, established vegetation provd.des the most p~ctical 
protecti·on against .erosion that i·e now known on nonoultivated areas. In certain 
leas humiq places, frequent~y small in •t~t~l extent, where grass would give 
the desired protection, establishment of vegetation presents a difficult -pro
blem because of active erosion. If some mulch or oil treatment oould be 
applied that v.,:,uld .make ~he soil at least .temporarily nonerosive and at the 
same, ·time pen.nit the este.blisbment of a permanent vegetative cover, ·it would 
appear. that it might k~ used as a supplement to our present recognized methods 
for erosion oontrol. 

Because of, the interest of the Skelly Oil Company in the possib~e use 
of asphalt in erosion control, a product was prepared which was thought to 
have special properties superior to ordinary asphalt for soil conservation 
use. Through their cooperation, comparative studies of both ordinary asphalt 
and the special product were made in a aer.ies of tests at the Kansas Agricul
tural Experiment Stati.on, Manhattan., Kansas. A detail~d·-description of the 
mater~ls, methods and results appeared as contribution No. 329 by the Depart
ment of Ag}:'onomy of that ins'\iitu:tion, 1n a report oovering "Some Exporiences 
with Asphalt in the Establishment of Grasses and Legumes for Erosion Control.,, 
by H. E. Myers, Associate Professor of Soils, and R. I, Tbl'oclanorton, Head 
of Department. This information was published in Soil Science, Society of 
America, Proceedings 1941, Vol. 6 (pp 45~-461), 

' . 
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