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\\. - r\ TABLE 2.—Soils classification
A . /WILMING
N
5 = : General classification| Granular materials (35 percent or less passing a No. 200 sieve) Silt-clay materials r(;:";;o"z:"ws:; percent passing a
z/ .
o /
':’ . . . . . A-1 A-2 A-7
Nonplastic sandy soil derived from fluvial deposits of Pleis- \ S Gvoopelisnilicniion - K a5 | ads : — 2
tocene age ] 758 a b 4 5 6 7 5 6
39304 "' 39°30 Sieve anal;
ysis
Percent passing
‘ \ No. 10 sieve 50 max
' M No. 40 sieve B0 max |50 max | 51 min
o‘.'- ‘ 3,@ No. 200 sieve 15 max |25 max | 10 max |35 max. | 35 max |35 max |35 max | 36 min |36 min |36 min |36 min | 36 min
o Nonplastic to slightly plastic sandy and silty soil derived from Characteristics of
! p . p . . fraction passin
\ ~ fluvial deposits of Pleistocene age — g o e
\\ SN . Liquid limit 40 max | 41 min |40 max [41 min | 40 max |41 min |40 max |41 min | 40 min | 42-400
g \\‘" ‘\’ E Plasticity index 6 max | 6 max |Nonplastic|10 max 10 max |11 min |11 min 10 max 10 max | 11 min | 11 min | 11 min | 0-60
> Al Y
o \'l: & %’7““ : Group index?® 0 0 o 4 max 8 max |12 max | 16 max 20 max
» 8
¥ N A z
N N 8 o General subgrade Unsatis-
\ i . . . Excellent Good Good Fair Poor Poor Poor Very poor
E \ i \ ® Poorly drained organic swamp soil 39° rating factory
w) E .v.," \\ é (Clean sand JE -
S i : Well-graded and Poorly graded, silty or clayey sand ., | Plastic | Plastic |Expansive plastic| ck-
}; "" } $ Mnterial gravel and sand | gravelly and gravel Siity sofl silt clay clay peat
§ o - sand £
h d :’ ;Pluticlty index of A-7-5 subgroup is equal to or less than the liquid limit minus 30.
-plai its associ i mp deposits Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30.
Flood plaln deposu:s : ated with swa b Gepos ; = The group index is calculated according to the following formula: Group index = 0,2a + 0,005ac + 0.01 bd
v .
v & in which: a = That portion of the percentage passing No. 200 sieve greater than 35 percent and not exceeding 75 percent, expressed
N O as a positive whole number (1 to 40).
- [} b = That portion of the percentage passing No. 200 sieve greater than 15 percent and not exceeding 55 percent, expressed
| &0 as a positive whole number (1 to 40),
l A4 ¢ = That portion of the numerical liquid limit greater than 40 and not exceeding 80, expressed as a positive whole number
. . . . ; : . e (1to 20).
Nonplastl(.: to Shght ly plastlc sandy .s oil der'lved from f}uvml = 30T ‘ﬂ 75.38 = d = That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive
deposits of Pleistocene age associated with AM23 soil == it - whole number (1 to 20).
10 20 30MILES
FIGURE 1. —Index map of Delaware showing
. . . . . . location of the Hickman Area
Nonplastic to slightly plastic sandy soil derived from fluvial .
deposits of Pleistocene age associated with AM24 soil TABLE 3.—Results of laboratory analyses of soil samples
Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic
" : " Mechanical analyses Moisture-density® c:::;i:"
\\\\ '...o AM23 soil associated with AM24 soil Sample | Depth of Cumulative percent by weight Percent by weight _ | Maximum [Optimum
N i pit or | interval passing sieve— Liquid | P15 | "gengity |moisture Map
¥ H site No.| sampled Limit* 7%V 2| (bs. per |(percent HRE' | symbol
(\ ',i (inches) No. 4 [No. 10 |No. 40|No. 200 silt Clay cu. ft.) |by weight)
’\\ \ 3/4in.| (47 | (2.0 |[(0.42 [(0.074 | (0.062to | 0039mm.)
\ \ mm.) |mm.) |mm.) | mm.) |.0039mm.)
V77 A\
W -
‘l . . . . . . . :
b asso san 200 0-16 | 100 | 100 100 | 83.8 9.9 I NL | NP 117 |indefinite |A-3  (0) | Am3
f-‘ AMZ: ?f il g gla?'ed with nonp_lastlc to.sllghtly _plastlc dy 16-60 | 100 | 100 99.8 | 83.5 7.1 2 4 NL | NP 111 |indefinite [A-3  (0)
) and silty soil derived from fluvial deposits of Pleistocene age _ - 04 | 100 | 100 | 100 | 69.5 5.9 T NL | NP |- ) (e A3 O | awvs
TABLE 1-— Explanation of letter symbols 0-10 | 100 | 100 T : 2 - e Fhem (o;
A ] 202 10-24 | 100 | 100 100 | 88.1 36,4 . 15 1 A-4  (0) |AM34
Symbol Explanation 24-40 | 100 | 100 99.8 | 83.4 9.8 4 [ | NL | NP A-3 (0)
. X i 0-12 | 100 | 100 100 | 79.5 10.5 T NL | NP A-2-4 (0)
AM Surficial alluvial mantle, Pleistocene age. 203 12-46 | 100 | 100 100 | 82.8 11.9 | NL | NP A-2-4 (0) | AM23
! ¥ 3 v - gt g v — - — — _— - -— - —_— e . Ja 75.. .9 L A-
50 AM24 soil associated with nonplastic to highly plastic sandy R Recent alluvial deposit. - =y 4660 | 100 L100 | o0 el oL 2 P R r Al O —
and clayey soil derived from fluvial deposits of Pleistocene z Swamp deposit. 2142 | 100 | vos | w2ls0.5 248 11 13 s Lne A:2:4 )
E 2 7 [P e < —2-4
age 1A 96.2| 69.3 21.1 . o <40 |<10 A-2-4 (0) | AM2
98.0 | 75.0 OO0 ) N <40 [<10 A-2-4 (0)
88.5 ¥ 5 ) eee— [ <40 | <10 A-2  (2)
1B 81.5 41.2 e <40 | <10 A-4 (1) | AM34
- 78.4 (7L | <40 NP A-3  (0)
3 g 83.2 30.3 |- e | <40 | <10 A-2-4 (0)
~ ; ic 83.1 DY 3 PR R <40 A-2-4 (0) | AM23
o . . . K . . . 74.3 VO | e <40 A-3_ (0)
9 AM24 soil associated with slightly plastic to highly plastic L L e emms—— 240 Ad (1)
N : * : : : : 1D 73.6 DY D <40 A-2-4 (0) | AM24
\\\ R S silty and clayey soil derived from fluvial deposits of Pleis- mal sl <i0 i &
tocene age 75.8 2 PSSR (R < A-2-4 (0)
é 2A 61.6 a-2-4 (0 | AM?
86.1 A2 (D
: -
3 2B T T 1| IS Nt Y e A (PN, |A———— AM24
79.1 A-2-4 (0)
85.0 A-2-4 (0)
2C 82.4 A-2-4 (0) | AM2
59.9 .
AM23 soil associated with swamp deposits :;; P 7 S TR O I :-4 s g;
2D 6 | 848 ||l <80 | NP hcscisssnfiesezeens -2- AM24
SOIL SYMBOLS 73.9 A-2-4£)
: : : : :_ 84.9 | 387 oo oo | <40 [ <10 |omooooo [comcmmeee A-4 (1)
L The map synfnbols used in t_hls report to designate thq vari sk s et [ o -
) i ous types of soils are a modification of the system used in the e RO 7T I P | Aoy ASSRO sesesnans
)\ @204 engineering soil survey of New Jersey (Rogers, 1955). The 3C 828 y e s e I
\ . . & » »
?$ Soil sample pit first part of the symbol is a letter, or group of letters, which 5 B e s - U - ) s e A4 (3; e
S o Location and number of pit from which soil samples were ob- identifies the parent material according to the classification 65.7_ e — A-2-4 (0)
\§ § MR i e s gflzejable Y. Gendrgt chare developed by Lueder (1950) (see table 1). The second part of " S v o e - [ wosamtd ki A i | e
\ re Sw rize . . . o pe . od | SR |-Sssrlesas|sssRsmsssaess PRI S [T mmemeeeen
b\\ \ @ the symbol is a number which identifies the soil group ac- ::g At 8;
i e 3C cording to the classification system adopted by the Highway 4B Pl IS D PO P27 X 0 I O] A3 (o) | AMZB
s Q 3 85.0 ) (e (o) (-7 | (] (< [ R I [——" A-4 (1)
_ { 1S Soil sample site Rese'afch .Board (Allen and others, 1945).and used with some w L B e ma] = R v nson ol .
d 2 Location and number of secondary soil sample sites. Samples modifications by the Delaware State Highway Department :g-; .................. :-i :2;
LN 5 ! i .. o« » o ge . X -
RSN s E were collected with a one inch-diameter long-core soil sampler. (see table 2). A two-digit number indicates that two soil 85.7
@ For results of laboratory analyses see table 3; for gemeral types are present within the same soil profile; for example, il - 3
] ‘ characteristics see table 4 the symbol AM24 implies that both A-2 and A-4 soils are (=1 35.9184.0
?0_5% present in the same soil profile, but usually in different hori- L - 51
(O ZONS. 0—44 74.5
S . . A s 6A 44-66 57.6
\ d b : Two different soil symbols may be combined by a diagonal 66-172 92.9
A\ Sesoniuey obeervation well bar (AM2/24). A diagonal bar indicates that two soil types (¥ .4
\§§§\x“s‘:~\~\ Numerator is altitude of water table in November 1959 for wells ar ( )- lagonal bar l,n }ca s that two sol 6B 12-44 78.7
= in Kent County and in October 1960 for wells in Sussex (AM2 and AM24) are present within the same area, but not = 198
County. Denominator shows estimated range in altitude of necessarily within the same profile. The two soils are so ec | 108 [-TT|TTT 08.9 | 87.8
water table during 1950-62 based on measurements from 1958 finely interspersed that they cannot be mapped separately. 48:'3 gzg 3;3
to 1962 and comparison with primary observation-well records - 1448 614 | 505 A24 (0 | AM2
53 48-72 97.2 | 68.4 13.7 <40 _|A-2-4 (0)
. 50-55 ' ;Bued on AASHO (American Association of State Highway Officials) Designation: T89-49.
Domestic or farm well ’E::: P ﬁggg 3?&::: ;g;(-)fg'v.
. . . “Highway Research Board system (see table 2); group index given in parentheses.
Numerator is altitude of water table in November 1959 for wells
in Kent County and im October 1960 for wells in Sussex
County. Denominator, where given, shows estimated range
in altitude of water table during 1950-62, based on 2 or 3
measurements and comparison with primary and secondary
observation-well records
50 TABLE 4 — Characteristics of the engineering soil types in the Hickman Area
s i Water-table contour ) Engineering properties
—~— Number shows altitude of water table in feet above mean sea
, itnde of Sfeet abov REFERENCES Tnglacs Disturbed? Suitable
47'30" level. Contour interval 10 feet. Relative position of water Kllon, Havold, wad oth 1945. Report of itte 1 Soil Description Origin pacti
table in November 1959 and October 1960 is shown in hydro- ?rf’ AroiG: RAE Oy e,  SVEPOT. L COITINGEe G Ciag- type Suitability as | Suitability as a | SUtability 88 | corpaction equipment
graph (fig2) sification of materials for subgrades and granular type a subgrade® | wearing surface® ﬁ;ﬁm characteristics
roads: Highway Research Board, 25th Ann. Mtg., Oklahoma
: : Excell d
TN City, ]..946, Highway Research Board Proc., v. 25, p. 375-388, amg  |Nomplastic to slightly  [Fluvial deposits of | 4 :::en‘:;i‘;gwo? ood o Rubb.er-ti.rted
Pe renni al stream Washlngmn. plastic sandy soil. Pleistocene age, binder present. equipment,
Bottom of stream chamnel almost always below water table Lueder, D. R., 1950, A system for designating map-units on [Rubber-tired
— engineering soil-maps in soil exploration and mapping: Excellent to good |Good if predom- |Good if predom- :g'ﬁ“;"l:f:; ::'
*8 i : = 8 depending on inant material | inant material
S Highway Research Board Bull 28,p 17-35, Washington. = Nonp:;.etlc,ag:ge;;;lg Fluvial deposits of |y 4o fatr binder present if | is A-2, Fair it |is A-2. Poor ;zz:ezdol;l‘::::loy
Intermittent stream Rogers, F. C., 1955, Engineering soil survey of New Jersey, e Pleistocene age. . surface is A-2, | predominant | if predominant | goic o o
. . : Fair if surf; terial is terial is
_ Bottom of stream chamnel above water table part of the time and Report No. 1: Rutgers Univ. Eng. Research Bull. 15,114 p,, hiy Sl e A soil ok fe
N S below water table part of the time New Brunswick, N. J. i-s. v
o
: IGood if mate-
al left aft
3 ) ruding i (Exoellon 1o gued. [Good it prodem Gond t pc
c o Nonplastic to sUghtly |p 0.0 qenogits of | PTO0OMIRANLY | i present, | is A-2. Fair if| is A-2. Fair [Rubber-tired
""" ® At plastic; ;asadysand silty Pleistocene age A3, Fale if surface is A-2. | predominant if i i t
. = pr q
Q el x::rhi;;:t Fair to poor if material is material is
g is preﬁmi-g surface is A-4, A-4, A-4,
nantly A-4.
4 IGood if mate-
rial left after Rubber-tired
e ading.is Good if surface is |Fair if predom- |Fair if predom-| equipment for
Zu Iy A . ;redon;mamly A-2. Poor if sur-| inant material | inant material | soil whichis pre-
~Q 5 Nonplastic to highly Fluvial deposits of -2. Poor if face is poorly is A-2, Very is A-2. Poor | dominantly A-2.
@ < October AM26 plastic, sandy and Pleistocene age. material left drained A-2. poor if pre- if predominant | Sheep’s-foot
ll_‘_" & 196! clayey soil, after grading Very poor if dominant ma- | material is rollers for soil
<5 (K la:predomi= surface is A-6, | terial is A-6. | A-6. which is pre-
=36 i poorly?i;:i::d o Ft:
oo November / A2
.- { \ /
1959 Good if A-3 and
I j 7 ) Py '\ A | A-4 are com-
= v bisied [Vibratory equip-
o B3 M Fair, Good if ed s & ment for soil
g 9 m V V Nonplastic to slightly Fair if surface is | 273 “d:u'f 4 ;eiilt\;‘:;del’door :oh:; i!ti’"A-s
w AM34 plastic, sandy and silty Fluvial deposits of |p,;,. A-3, Fair to poor| areicombine: if pyredominant antly e
w 8 Pleistocene age. § as a well Rubber-tired
oo J w soil, if surface is A-4. graded mix- material is g 0¥
== f ! ture Ay, Faloil soil whichis pre-
[+ 1Y} J 3 predominant v P!
Wy material is 1y A-4,
>uwg9
> Yy A-4, 3
[Poor if mate-
poluin b b vy e b e v b e e eer brerrrrereee b bl rhlleft;!ter R
'oor redom-
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 ey Sen B ot oatariad
Slightly plastic to highly | Fluvial,paludal,and A-4, Very Poor if surface is is A-4. Very Sheep’s foot
. : . AM46 lastic, silty and cl la ine deposit $ A-4, Vi s Y e
FIGURE 2.—Hydrograph showing average depth to water in 13 water-table wells in Delaware. November 1959, ot | e ietocers agel m“lfﬁ"z‘h‘:; 5 wrtaci i AoF. ‘ff’,“ - = rollers
period of measurement in Kent County; October 1960, period of measurement in Sussex County gading i terial is A-6.
\ pre y
= D\ A-8,
IS\
g ,". N AR Aﬂﬂ:f:ﬂyl' sand, Afg‘;"‘“m of Recent y,iable Variable [Variable Variable Variable.
> { - 2 .
g s 2 Soil rich in organic ma-
5 g terial and frequently
% i u z m}m‘:ﬁhﬁ e e m“:‘;"‘“’ of |variable Variable Variable Variable Variable,
}' §‘ depths by gravel, sand
\\ w or clay.
5]
3 1, 3 g s
[ Two different soil types may be combined into a single map symbol (AM2/24), but the engineering characteristics of the individual soil types
% are described separately.
\, 2For soil types designated by two-digit numbers, these columns refer to the composite soil.
\\\\\\:\§‘ :When not subject to frost action, Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
AR minimize du ditions.
38°45 s\\\\}_‘:!i“:\\ N 38°45' Untreated. Additives may aid in stabilization of the sandy soils and ze dusty conditions.
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