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June 19, 1941 

Refer to File No. DCG 

tS'J1tATIVB CIRCULAR NO. 29-•l. 

soils & Sodding 

we are transmitting herewith a discussion relative to soils 
sodd1ng and based upon a State-wide inventory of the work that 
been accomplished and that ls now being accomplished throughout 
sote. 

It ls possible that not nearly enough thought ls being given 
tibia subject. It should be remembered that block sodding was 
ifned to be used only in rare and speolflc -instances, since this 
a very ezpenslve procedure. We must realize that our organlza-

OII combines both construotlon and maintenance and the malntenanoe 
lo,ees are ditectly responsible to the District Engineer as are 
construction employees. By proper maintenance and taking a 

,t,aln amount of risk, we can often in one season accomplish a 
4dad effect at appreciably less cost than might originally be ac­

l i shed by block sodding. 

Occasionally it ls noticed that sodding ls being performed 
a co~~t,ructlon project under most unfavorable weather conditlon-s. 

t 1s rea'1ized that the time at ';..,hich the planting is to be actually 
OJl8 is very difficult to estimate and to control. It has also been 

iced that a consider&ble amo~~ of sodding ls sometimes lost when 
t paving operations follow immediately behind the grading and sod­

lng operations. 

These matters should be given careful thought during the 
4111gn of the project, as well as during the period of construction. 

The Austin office is open to any constructive suggestions 
\bat the field employees may offer concerning these important items 
ot our work. 

Sincerely yours, 

/s/ D. C. Greer 

State Highway Engineer 



SOILS AND SODDING 

I. C1.ASSIFICATION OF SOILS FOR ROADSIDE VEGETATION 

Soils for roadway foundations ere selected to minimize mov 

failures due to moisture fluctuations M'lerees soils for the suppor:menta 
. d . 1 d f f · 1 · of 11 e vegetation are se ecte or ert1 tty and texture, Soils for 

use are topsoils u11ua11y obtained et depths not greeter then ei Rht ro, 

inches while soils for roadway foundations may be secured from een C 
•our 

•tripped of topsoil, et much greeter depths. All soils are CO!llJ)Osed b 
of sand, silt, clay, and humus, of which no single ingredient wilt•l 
~aluable or fertile soil, The foams are the most valuable soils fm 

or 
growth of vegetation, and are usually a mixture of the four ingredient, 
scribed below. 

Sand: Sand is a mineral substance composed of smell but separate 
of rock, usually quartz. There is practically no food value in sand, h: 
sand in soil makes the soil mellow, porous, end warm. 

Clay: Clay is e plastic earth substance composed of fine particle, 

rock such es silica, limestone, aluminum, and feldspar. The finer Pertic 

are so -small that they cannot be seen with.out the aid of a microscope, 

contrast to sand, the clays ere rich in plant food, retain moisture well, 
are not as subject to erosion; however, an excess of clay in the soil 

make it adhesive and unmanageable \Wien wet, 

Silt: Silt is composed of soil grains intermediate in size and in 

•• acter between sand and clay. Such soils are usually rich in plant food 

retain moisture well. 

Humus: Hu1n..1s is e black or dark brown substance in soils, formed by 

composed organic matter, chiefly vegetable, It is valuable to soils in lb 
it furnishes plant food, absorbs and retains moisture, end improves soil t 
ture -rd aeration, 

I I. TREA'lldFNT OF VARIOUS SOILS FOR ROADSIDE VEGETATION. 

Sandy soils: These are the soils containing es much as 80 percent I 

and le!ls than 10 percent clay. Such soi 1 s are poor in pl ant food, and be 
porous, are 1 east resi s tent to erosion. Such soi ls may be improved in textu 
and fertility by the eddi tion of one or more of the following meteri els, al 
silt, barnyard manure, sawdust, cotton-burrs, leaf mold, grass clippings, 

a straw mulch (Mleet, oats, or rice), Another method is to plant e cover C 

~nd plow the crop under when in full growth. The following cover crops 

be used for this purpose: for east Texas, white Dutch clover planted et 

rate of 3 pounds per acre, little hop clover et 2 pounds per acre, or 

Lespede:i:e at 10 pounds per acre; for the Gulf Coast area. c001T1on Le·spedez• 

10 pounds per acre; for the Black land Belt, block medic et S pounds per •c 
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bur-clover at 5 pounds per acre; and for the Plains area, common alfalfa 
or 
,t 20 pounds per acre , 

Sandy loams: These soils contain from 60 percent to80 percent send, the 

meinder being clay, silt, and humus. For treatment of these soils, use the 
re d 'l 
981)1e methods as listed under san y soi s. 

Clay soils: These soils contain 60 percent or more of clay and silt. 
'these soils may be improved by the application of humus or sand to lighten 
the soi ls, Cover crop!! such as lllheat, oats, al fa! fe, clover, et cetera plowed 

1111-der also furnish hunus to the tight soils, The addition of 1 to l½ tons of 

burned or slacked lime to the acre wi11 make a clay soil more friable, thus 

llllPtoving its texture, The addition of lime should not be applied more often 

than 4 to 6 years. Deep and frequent cultivation is another means of making 

t.he soil porous, 

Clay loc,ns: These ere similar to clay s~ils, rut they contain less clay 

and silt, hnd more sand, usually 30 percent to SO. percent clay and 10 percent 

to 35 percent sand. This is a good soil, which with an occasional application 

of hurrus develops fertility thus making a good topsoi 1. The leaving of grass 

clippings end tm occasional loosening with a tooth harrow will also benefit 

the soil. 

Loam soils: These ere the most useful "all around" soils, combining the 

fl tness of sand with the strength and retentiveness of the clays. They con• 

ta about 40 percent to 60 percent of sand and from 15 percent to 25 percent 
alay·, They ere the r,1ost desirable soils for topsoil provided that there is 

sufficient amount of 'humus present. The humus content can be determined by 

visual inspection and by making the following simple test: press a smaJ l 

ump·le of soil, under normal moisture conditions, into a ball with the hands 

and then rele·ase and tap lightly. If sufficient humus is present the soil 
wllf crumbfe and "return to i ts norms\ state. 

Grcwelly ,and stony l oams: Toes~ are sandy l oams, clay loams. or loams 

wl th an admixture of gravel or stonei~ el 1 p i eces of rock from "ts of an inch 
.up to 3 i nches a re grave l, l e~ger pieces ere s tones, No special treatmen t i s 

necessary; however, an application of humus will improve the soil textµre, 

Huck soils; Muck is the black soil produced v.hen a luxuriant growth of 

plants decays slowly under water {or many years. Such a soil needs only to 

be drained end frequently loosened by cul tivetion to become useful as a top­
soil. 

Topsoils: Clay loams a<1d loam soils, listed above, Mten secured at sha11ow 

depths are usu a 1 ly used for topsoi 1 dressings, and are best suited for the es· 
tablishment of vegetation on the roadsides. Bacteria end earthworms, 'ilhich 

are necessary to the life of any soil, thrive in a topsoil that is loose in 

texture and contains considerable humus. Earthworms digest organic refuse 

Conlbined with the miner el components of the soi 1, end then excrete humus. 

'Ibey also aid soil drainage and eere tion by making small ho! es and pessageve,ys 
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from the ground surface to the subs oi ls, sometimes to " de p th of 
For arricul i:urel purposes , it hes been found that there sh<>u l d b 7 f 

• e e.t I 
six hundred pounds of earthworms to the sere to keep the soil i n the 
physical condition, Pt 

III, SODDING 

Sodding is primarily for the control of erosion, the control of obi,~ 

weeds, and the insulation of the subsoils. A sandy lo~~ mulch sod Pi a 
sterile soils acts es an insulation, end is an excel len t 11111teria l f 0 

preservation of moisture in the roadbed, Such a granu l ar ma teri al wit~r 

serve the density obtained during construction thus having a t endency t 
duce future swells end loss of stebi Ii ty. In black land areas or o ther!() 

a sandy loam mulch sod cannot be obtained it is su gg e'sted t h at a Pe'rv t 

mulch materiel such es cotton-burrs, leaf mold, or p1utielly d ecomposed• 
be used end planted with grass. 

For level areas of the roadside wi th good topso il, soddin g i~ not 111 

tiel as revegetetion will become established usu ally in a s h ort Peri od 
time, Sodding should be incorporated in each stage o f constnic tinn as ne 
to control erosion, ooooxious weeds, and for the insulation of t h e subsol( 

The use of the various types of sodding depends upon the type of 

encountered . Spot end trench sodding ere adaptable t o the fert i le top1 
on relatively flat slopes while block, mulch, shovel , end s e clr ed s oddin~ 

a:ether with grass retards are adaptable to sterile soils of va r ying slope 

'the application of these types of sodding furnish both topsoil on d so d, 

block 'sod is used on sterile subsoils, it is recorrrnended tha t t hree inche• 
more of good topsoil be spreed over the area, then spreed an 11-48-0 f r 
lizer over the surface of topsoil before the block sod is pluced, This w 
incrJase the initial cost of sodding but will provid e suff i ci en t s oil to 
courage deep root growth necessary to withs tend drought peri od a , It is 1 

recarmended that mulch sod be increased in depth end en 11·4B-O fe rtilizer 

used whi:o, mulch sod is placed on sterile subsoil!3, The 11-48 ~0 fertill. 

(11 perc,nt nitrogen, 48 percent J?hosphoric acid, end O pet'cent potash, 
suggested as most of the soils in the State have a sufficient amoun t of 

ash; however, • they ere deficient in .,nitrogen end phosphoric nci d, 

Spot, trench, mulch, qnd block sodding together wi th gt'ElS!• ~ete rds 

described fully in Item. 509 o( the Texas Highway Department S t 1Jndw,·d Speci 
c•ationil, S,ovel sodding is a special i tern not widely used as y et , but maY, 

used extensively in place of block sodding. Shovel sodding i 9 loaded by h 

methods end rouwily spread on areas to be sodded. Prac tica lly th e s ame 

suits are obtained es from block sod et e greater reduced cost . Ano ther 

of sodding used es a special i tern i s celled socked sod, and h trned where 

is difficult to get sod established due to wave ac t ion o r s cou ring. n,is 
of sodding consists of placing sod i n begs ('suga r, flou r, o r c emenq t 
piecing the bags where needed as is illustrated on page 43 o f Bookfo t No, 

Su11estions for Roadside Develc,frment. 
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es for veriom, types of sod,Hng as listed below ere the usual prac• n,o us 
the f i eld end are based on no~me1 soil end climetical conditions, 

c•• in will have to be made in .sod types end the degree of slope to fit 
f .,a,,ces 
0 i1 types, moisture conditions, end varying sizes of drainage areas, 

oc'1 so 

Sodding wif1 be more effective in the control of erosion of roadway 
if 8 flat bot.torn of four (4) feet. (minimum) is provided, As long as 

' tcha• . 
;tiouldar slope end back!l1ope converge to fonn the ditch, there will remain 

• oint subject to erosion. 101' p 

GENERAL l!SE OF SPOT SODDING 

(a) On sho~ l der slopes of fertile s~il with slopes of 6:1 or flatter, 
b On fill slope s of fertile soil and where the height of fill h lesm than 

~- t,at with 2:1 to 6:1 slopes, (c) In roadway ditches through fertih 110U 
llth a grade less then 2 percent, (d) On berms if soil is fertile, ('e) On 

bactcslopes with fertile soil and slopes are 6: 1 or flatter, ( f) For iwddl.n,J 
., •boulders, see Booklet No, 9 - Suf!f!estions for Roadsiiu Development, 

GENER.AL l!SE OF TRENCH SODDING 

(a) On shoulder slopes with fertile soil end moderate slopes of 4:1 to 

611, (b) On fill slopes with fertile soil end the height of the fill h 
fl'eeter than 5 feet with 4: 1 to 6: 1 slopes. ( c) In roadway ditches through 
fe1tti1e soil with a grade of 2 percent to 3 percent. (d) Qi berms if soil h 
f rdle and erodes easily. (e) On beckslopes if soil is fertile and the 

1 pe.s ere from 2:1 to 6:1, 

x,. 
:---GENERAL USE OF MULCH SODDING 

(9c) On shoulders when existing soils ere sterile, (b) On shoulder slopos 
llien existing soils are sterile. (c) On filJ slopes when soil ls 11terile, 
(d) In roadway ditches v.here soil is sterile and the grade is less then 3 per­
cent; elsa on grades from 3 percent to 4 percent when reinforced with grasi; 
retu ds, (;) On berms when the soil is sterile, ( f) On backslopes where the 
1bit is st~rile and the slopes ere fr6m 2¼: 1 to 12: 1, 

'1 

GENERAL l!SE OF BLOCK SODDING ',>" 

(a) On portions of fills that are subject to scouring end wave action, 
(b) In roadway ditches v.here the grade is 4 percent or greater, (c) In drain,. 

•I• channels with grades steeper then 3 percent end on back slopes of channels 
then slopes ere from 1¼:1 to J:1, (d) On beckslopes with slopes from 1¼:1 to 
2:t, (e) On slopes adjacent to structures end in channel inlets end outlets, 
(f~ For spillways of dikes, terrace outlets, end flumes on fills, 

GENERAL USE OF GRASS RETARDS 

(a) In roadway ditches of erosive soils where the grade is steeper than 
3 Percent supplemental with shovel or mulch sod. 



GENERAL, USE OF SHOVEL SODDING 

(a) lln backslopes with slopes from 1½:1 to 4 : 1. (b) In roadwoy 

with grades from 3 percent to 4 percent. 

GENERAL USES OF SACKED SOD 

(e) Adjacent to structure wingwalls and outlets, (b) For bases of f' I 
b. . d . l '~ su Ject to scouring an wave action. (c) In drainage channels subject · 

scouring. (d) In roadway ditches where it is impossible to get other t to 
of sod established . YPes 

IV. SEASON FOR SODDING 

In general, sodding may be done at any time of the year o ver the CIJt' 
. . · 1 lie 

State, however, spring and fall sr e the most desirable seasons. D1n i np th 
"' · ese 

seasons, gr0wth is stimulated by the rains which are usually pi' e v,d ent 
ana 

sod becomes sufficiently established to withstand the heat of th e s un~ner :ina 
the cold of the winter . When desired, new constr" ction work fini s h e d in lat 

fall may ~e protected from erosion during the winter months by seeding 

roadsides with Italian rye grass, clover, or other winter grasses , 

V, MULCHING AND FERTILIZER 

Fertilizer is not necessary ooen sods are planted in fertile soils; how­

ever, if a quick sod is desired, the application of fertilizer will stimu late 

the gt•owth , On areas where sod is poorly established, the soil 

be • improved by the application of fertilizer, straw, cotton-burrs , S <> w11ge, ot 

other humus and then disked into the soi 1. 

VI. RELATIVE COSTS OF SODDING TYPES 

The fol !.'.:>wing overage costs are for the various type s of sodd i n g u~ed 
Ferleral-' ,l'id project s constrncted during 1939 and 1940, 

" 

VII. 

Grass retards 

Block sodding 

Mulch sodding 

Trench sodding 

Spot sodding 

Shovel sodding 

Sacked sodding 

SPRINKLING 

$1. 37 per cubic y11rd 

C .189 per s quare ya rd 

0.65 per cubic y0 r d 

0.031 per square yerd 

0,023 per square yol'<I 

0.75 per cubic yard ( e s t ·mAt ed) 
2.40 per cubic ynrd ( e ,;U:n,i t nci) 

Sprinkling for sod type s varied widely on project s construct ed i n 1939• 

For spot sodding, sprinkling was estimated from S to 30 gall on s p <H ,, quare 

yard with en average of 13.3 gallon.s per square yard; for trench sodd i n g, 5 



to 10 gallons per square yard with an average of 6 . 7 gal 1ons per square yard; 

for block sodding, S to 18 gallons per square yard with en average of 13. 2 

gallons per square yard; for mulch sodding, 30 to .200 gallons per cubic yard 

•ith an average of 76 gallons per cubic yard; for grass retards, 30 to 300 
gallons per cubi~ yard with en average of 81 gallons per cubic yard. 

It will be noted that there is a great variation in the amount of sprin­

kling estimated. , In normal seasons, two inches of rein fall is ample to sup­

port grass provided it comes at the proper season. As sprinkling may be done 

-,befl desired, it is suggested thet the quen ti ty be estimated on the basis of 

8 two-inch application \llhich is approximately 11.5 gallons per square yard. 

'If 

DISTRICT 14 GROUP ~ETING - SPARTANBURG, SOUTH CAROLINA 
F. H. BRANT, Coordinator 

( North Ca rolina, South Caro l ina, Vi r gi n ia , We s t Vi rgini a ) 

MARCH 2!r26 

1, ROADSIDE GUTlERS • Because of ease of construction with mode m equip­

ment, it is more feasible to design a V-type roadside gutter (ditch) instead 

0;" showing a flat-bottomed or rounded gutter on project plant. Al though thus 

c01 11 tructed, angular end with sharp 1 ines of demarcation between the shoulder, 

11U ite r, and backslope, the entire cross section can be "rounded" by harrowing 

and dragging during subsequent seeding operations without any additional ex­

caveti_on being involved. That is, provided the proper class of V-type gut­

ter is originally constructed, From the standpoint of erosion control there 
are three classes of V-type gutters. 

(a)/ Havinr an anrte of Less\ than aPf,roximately 1 2 0 derrees. 
With en angle this sharp·"there is little use in attempting 
th'e establishment of grass cover, It should either be 
maintained as a bare, ma~ine maintained ditch, or improved 
by some method of paving, 

(b) Hauinf an anfle of af>l,roximately 120 to 14, derrees. A 
transition class where grass cover might be accomplished 
under favorable conditions, A frequent type of section 
which would fall in this class is the case of e relatively 
flat slope from shoulder to gutter, say 4: 1, on which grass 
cover is possible, and a steep backslope, say 1:1, where 
vegetative cover is generally difficult end, if established, 
could not be mowed, 

(c) Having an anrle of more than aP,f,roximatet'y 14'5 degrees. 
This class is adaptable to being made into a rounded gutter 




