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| 0 Granular materials Silt-clay materials " .
\ ificati Y BAALCEIA . Engineering properties
.“.". - Primary soil sample site General classification (35 percent or less passing a No. 200 sieve) (more than 35 percent passing a No. 200 sieve) il g prope Suitable
{ . " 5 . . Location and number of pit from which soil samples - g L. . . 2 .
i Nonplastut:'lto sligdhtly pla.stt}c ?andy soil derived from were obtained for laboratory analyses (see table 3) A-1 A-2 A-T gr.;(lal Description Origin In place Disturbed com'pactl;)lfcl
\ uvial deposits of Pleistocene age jsti ized i g ——— R s = equipme
:55 ) POS| ag General characteristics are summarized in table 4 Group classification " A-3 . 5 5 7 A-4 A-5 A-6 o o A-8 Suitability as Suitability as . Suitability as em- Compaction
XL ik > ® 5A a a subgrade a wearing surface bankment material characteristics
/i N s
= g o W Secondary soil sample site
“\\\““’:3_‘,. --\\\\\‘,‘»«‘-’\\\\\‘vz =N \\\\\\s‘.»«‘,\\\\\ w \§\ . ‘ - : ) ) Location and number of secondaI:'y so0il sample sites. Sieve analysis Nonglastic v alightly-plaatie —_— _— Golgd if surface is A-1.
\ ST SS ' \ \ Nonplastic to slightly plastic sandy and silty soil Samples were collected with a one-inch-diameter Percent passing AM12 onpv Ty sod slagnd sl:)il ’ g}’l to:posl o Excellent dxcel}ieint to ggo‘zi i Excellent Excellent Rubber-tired equipment.
NS AN ~ derived from fluvial deposits of Pleistocene age long-core soil sampler. For results of laboratory No. 10 sieve 50 max. i v sot B :::fe sy an maen
analyses see table 3; for general characteristics see No. 40 sieve 30 max. 50 max. 51 min. surface 1s A-2.
table 4 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.
a7 - AM2 Nonplastic to slightly plastic sandy Fluvi;nl deposits of Good E:;cellent to good depend- Good Good Rubber-tired equipment.
; . : . @ 46-52 Characteristics of soil. Pleistocene age. ing on binder present.
Nonplastic to highly plastic sandy and clayey soil . - . fraction DasSi
derived from fluvial deposits of Pleistocene age Primary observation well g
. N s e Liquid limit 40 max. | 41 min. | 40 max. | 41 min. | 40 max. | 41 min. | 40 max | 41 min.| 40 min.|  42-400 Rubber-tired equipment for
s iftif;z Pon Z;%‘;?:r‘:ag{e ;u%:)z; I'r;;g_ssz;re range an 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 Excellent to good depend- | Good if predominant Good if predominant soil which is pre-
S u AM23 Nonplastie, generally poorly graded Fluvial deposits of i ing on binder present if material is A-2. Fair material is A-2. Poot: dominantly A—_2.
e < 58 G index? 0 0 8 12 16 max 20 sandy soil. Pleistocene age. Good to fair. surface is A-2. Fair if if predominant material if predominant material Vibratory equipment for
\Q\\ s Urban areas where soil has been altered by man 54-62 roup Ingex 0 4 max. max. max. max. surface is A-3. is A=3. is A-3. goil vzhii:l f; predom-
3 W 3 . inantly A-3.
0w Secondary observation well : . Unsatis-
N Q General subgrade rati Excellent Good Good F Poor Poor Poor Very poor .
gs E Numerator is altitude of water table in November s i s factory
\\ 1959. Denominator shows estimated range in alti-
< \ v . Clean sand . . . . . : .
s \\ \ tude of water table during 1950-62 based on measure- Material Well-graded gravel Poorly graded, silty or clayey sand and | 1| Plastic | Plastic | Expansive plastic| pyck-peat Good if material left after 1 devend- | Good i . Good i —
5 \ \ ‘\‘\\ Flood-plain deposits associated with swamp deposits ments jI’)rom 1958 to ; l962 an:ii comparison with pri- S and sand :‘::dgraveny gravel Siltar mor silt clay clay uek-pea Nonplastic to slightly plastic, sandy Fluvial deposits of grading is predominantly E:;::ll:: i)it:der prg:ep:tr: ‘if mgﬁ’;’fgﬁ‘fz‘f’“%ﬁ, mag,.i’flez°f{'$f‘“f.wr i —
& ‘\ \ \\\\\\ S \\ Ll i it AM24 172 nd silty soil. Pleistocene age. f\;z wa if material surface is A-2. Fair to if predominant material | if predominant material ubber=tred:equip .
y > \\\\QX\\ N W N N \ eft after grading is pre- poor if surface is A-4. is A-4. is A-4.
2 \\\\\\\ ¥ N = S \\\\\\\\ ¥ 38 dominantly A-4.
3] N P~ ‘;‘:“‘i""z“\\\\\ cS RN \\ i\ 3 Qs e . e
2 "‘:::'-‘ 2 ¥ \\4\ %) B2 3 N N N s = T s —— 1 Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30.
i%’ \:ze” 5 x\\\\\» ,'\ § 8 :\ o Nonplastic to slightly plastic gravelly and sandy soil Numerator is al ti? Mjso f water table in November 1959. 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. Good if material left after Rubber-tired equipment
o2 % ) (] ~\‘-,;\\ 2 derived from fluvial deposits of Pleistocene age Donominatar, where giton, shotts EtRGIoE Lings 3 The group index is calculated according to the following formula: . _ . . - grading is predominantly | Good if surface is A-2. Fair if predominant Fair if predominant for wail which 15 predom-
€y o A \ € associated with AM2 soil in altitude of water table during 1950-62, based on Group index =0.2a+0.005ac +0.01bd . AM26 Nonplastic to highly plastic, sandy Fluvial deposits of A-2. Poor if material Poor is surface is poorly material is A-2. Very material is A-2. Fair inantly A-2. Sheeps-
§§‘ ‘ ':: ;Q: ) ;‘ 2 or 8 measurements and comparison with primary in which: and clayey soil. Pleistocene age. left gfte:l grxd:;ng is p“i- dframe;d A-.2. AV;ry poor poo:e 11.’ ;l)redzngnant }f ireéiommant material foot rollers for soil which
%3 ) ‘t\ § and secondary observation-well records a=That portion of the percentage passing No. 200 sieve greater than 35 percent and not exceeding 75 percent, expressed as a positive whole number (1 to 40). g::;:;n AYZ =0 0F POOLy| Ll 'suriace I, A-9. matexrial 18, 29 18 270, is predominantly A-6.
a2 7/ \\\ N\ b=That portion of the percentage passing No. 200 sieve greater than 15 percent and not exceeding 55 percent, expressed as a positive whole number (1 to 40). .
ey "g' \ 50 c¢=That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number (1 to 20).
£ S A AM2 soil associated with nonplastic sandy soil derived Water-table contour d=That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number (1 to 20). Good if A-3 and A-4 are Vibratory equipment for
= / i f i i i i ter table in feet abo ) : ; i1 which is predoin-
§ i S s Mepanits uf Flomsoacnsi age e Nonplastic to slightly plastic, PR —— _ Fair if surface is A-3. | Fair. Goodif A-3and A-4| compinedasawel =~ | so which B Do hor
¥ \‘ 10 feet. Relative position of water table in November AM34 sandy (poorly graded) and silty Elaistivene sge. Fair Fair to poor if surface are co(;nbl.ned as a well predominant material is tired equipment for soil
] \ 1959 is shown in hydrograph (figure 2) i soil. is A-4. graded mixture. A-3. Fair if predom- which is predominantly
\ TABLE 3. —Results of laboratory analyses of soil samples inant materisl 5. AL A4
1\
A i : : : ; Perennial stream T - Ty .
\\\ % AM2 soil -assoclated with AM24 soil Bt o i Kol e ncae et Tl oy Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic S
\ =~ g faiie i Moisture-densit; g grading is predominantly . . Poor if predominant
SN oy S . M ugeiesl masieen N ol anaq | Slightly plastic to highly plastic, | Fiuvial paludal and |54 "Very poor if Eogpinaattass s &4, material is A-4. Very 5 el
/1 — st s ¢ the Saple interval | Cumulative percent by weight passing sieve— Percent by weight | 1044 gl?f'y Maximum | Optimum | H.R.B. | Map s Pleistocene age. e ity A8 e
& AM2 soil associated with AM26 soil ottom of stream channel above water e part o, S1 - 4 ici g . 3 B i 5 grad ¢
A time and below water table part of the time number ?‘l’:(:}l::‘)l No.4 | No.10 | No. 40 |No. 200 Silt Clay limit! | .o oo Ce ((iﬁ:]ssggr Izl;elm Classification* | Symbol A-6.
7/ %in. | (47 20 | (042 | (0074 | (0.062t0 |0 0039 mm 0 by weieh
57'30" | L 57'30" - mm) | mm) | mm) | mm) | 0039 mm) | ) it |Wwaght) AR | Alavial gravel, sand, silt and clay, | Allavium of Recent age: Variable Variable Variable Variable Visrialie:
A
| , i RTR fitethdbo i i 0-7 100 100 99.9 84.4 42,0 y <40 <10 A-4 (1)
88 Nonplastic sandy soil derived from fluvial deposits o 131 10-25 100 100 99.6 81.3 34.9 20 21 6 A-2-4(0) AM24 . . . . . ] . .
N Pleistocene age associated with AM24 soil 2537 | 100 | 100 %99 | 3 | 312 20 16 2 9 A-4 (0) G| e Undetermined Variable Variable Variable Variable Variable.
N 0-5 100 100 99.8 55.9 5.1 NL NP . A-3 (0
\\\\\\. %s, ) 132 5-30 100 100 100 73.9 23 NL NP 103* Indefinite*| A-3 (0) | AM3
L\ N \\\\\\\'\&\Q\ ‘§§. TABLE 1. —Ezplanation of letter symbols ' 30-62 100 100 100 708 4.7 NL NP 105* | Indefinite* 2-@ (0) Soil rich in organic material and :
AN %@\“\\‘\\\\\\ = ) , , : _ Symbol Explanation s | oe | m | el s | B | & | B 133 8 At o | e z o e e e | Casfaneaat Variable Variable Variable Variable Variable.
i s 0%& 0 AM24 soil associated with AM26 soil AM Surficial alluvial mantle, Pleistocene age. 30-48 99.9 973 956 69.9 305 NL NP 152 8 A-2_4(0) s it i .
| A\ 18 AR | Recent alluvial deposit. 08 100 999 | 998 | 892 22.8 NL | NP A-2-4(0)
‘ S i u Urban area. 134 8-28 100 100 99.9 91.0 23.9 NL NP 127 g A-2-4(0) | AM2
| Tl f it. = 1 i i 4 126 A-2-4(0 . . ] . » &
; f g 5 B ot 23_‘;3 }% lg d 13 7 ggg ;Z; g{: §£ A—2—4:0; 1 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.
§§\‘ AM24 soil associated with nonplastic to slightly plastic 135 10-22 100 100 99.8 814 39.3 ' NL NP 136 6 A-4 (1) AM24 2 For soil types fiesignabed by t'wo-digit num'bers, these f:olumns refel: to the ct')mposi'te soil. . .
i : "? sandy (poorly graded) and silty soil derived from 22-48 100 100 99.6 80.1 11.7 NL NP 126 8 A-2-4(0) 3 When not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
| DN ¢ § fluvial deposits of Pleistocene age 0-3 100 9.9 99.7 88.1 49.6 19 6 A-4 (3) 4Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
; \3\\\_\\\@ S 136 326 | 100 100 99 | 973 | 634 = 4 arsay |
| \"‘(’ NN §.", 26-35 100 100 100 99.9 89.7 49 38 47 20 =
t \s§\\\\\\\\\\\\\§\§\\:§ 8y 0-12 995 | 803 an <40 | <10 A4 (1)
‘ RN 2 1A | 1227 993 | 783 | 341 10 | <10 A-2-4(0) | AM24
i Q ,s\\\\\\\\‘\\ .o\\\ ' . : o . . SOIL SYMBOLS 27-72 99.2 69.6 13.8 <40 <10 A-2-4(0)
! S W \ o8 \ AM24 soil associated with slightly plastic to highly : A : 0-27 98.9 76.4 40.6 <40 <10 A-4 (1)
t \ 1 Ay = 4 7 The map symbols used in this report to designate - : :
: ;§ plastic silty and clayey soil derived from fluvial the varieis Brbei of soils ate 4 miadificstion of th 1B 27-43 99.8 54.4 15.6 <40 <10 A-2-4(0) AM24
- & deposits of Pleistocene age yp 0 & TSRS 0L 200 43-72 999 | 786 | 230 <40 | <10 A-2-4(0) ”
, N system used in the engineering soil survey of New 10 A2
’ Jersey (Rogers, 1955). The first part of the symbol o 298 ol s . < &-ih) -
Q| ) Jersey (nogers, - PREC.OL ke &Yy 1C 14-29 97.2 66.5 26.7 <40 <10 A-2-4(0) | AMI12 r
3 | is a letter, or group of letters, which identifies the 2972 94.6 39.2 115 <40 <6 A-1-b(0) i 2 R
N ) parent material according to the classification devel- 0-22 99.4 64.0 16.1 <40 <10 A-2-4(0) = 5
o ; o oped by Lueder (1950) (see table 1). The second part 1D 22-42 99.3 68.7 183 <40 <10 A-2-4(0) AM2 =4
x| | 3 of the symbol is a number which identifies the soil 42-72 99.8 56.4 111 <40 <10 A-2-4(0) s
f!:l g 13 group according to the classification system adopted 0-21 96.6 74.2 29.4 <40 <10 A-2-4(0) Ea 6 /
! | by the Highway Research Board (Allen and others, 1E 21-37 94.3 74.5 19.3 <40 <10 A-2-4(0) AM24 =2
| ' 1945) and used with some modifications by the Del- 37-58 99.8 92.6 - 6.7 <28 <lg ﬁ'i b(%) oo l \ /
| \\\“ aware State Highway Department (see table 2). A 58-72 95.7 g; ifl'g <40 2 10 A- 2‘4((0) Fz 7 ) & L 4 b
§§ two-digit number indicates that two soil types are 9B 22:% ggg 5 137 E 0 210 A:2: 4 (0; AM23 z g V i
N present within the same soil profile; for example, the 48-72 903 56.3 98 240 NP A3 (0) TS 5 " Nov. 1959
Ml $% present in the same soil profile, but usually in dif- 26-40 96.1 54.8 6.2 <40 NP A-3 (0) w IJ‘ \1
I\ 75° ferent horizons. ) 2C 40-52 90.6 52.6 10.8 <40 <10 A-2-4(0) AM23 -
A8 | Two different soil symbols may be combined by a 52-72 99.9 94.4 229 <40 <10 A-2-4(0) € 9
§§ o diagonal ba? (AM2/24). A diagonal bar indicates 0-24 - 99.9 B 243 <40 210 A-2-4(0) >
'\\ = tll'at'two 8011 types (AM2 and AM24)’ are'pl:esent 2E 24—37 lm 79.9 28.5 <40 <10 A-2-4(0) AM2 0 O AT ! 0 O G O O O O T O O prerrrrndeeberrrrnatand “llllllllllllllllll
N B within the same area, but not necessarily within the 37-72 93.1 56.9 125 <40 | <10 A-2-4(0) e 1959 960 1961 1962
it | 3 same profile. The two soils are so finely interspersed 0-20 100 87.4 53.6 20 NP A4 (4) 1950 1951 1952 1953 1954 1955 1956 1957 1958 1
i\ | g% that they cannot be mapped separately. 3A 20-56 99.7 63.7 120 - <40 <10 A-2-4(0) AM24 _
i | o3 56-72 100 97.2 742 22 3 A4 (8) FIGURE 2.— Hydrograph showing average depth to water in 13 water-table wells in Delaware
| 50 0-24 999 | 699 17.0 <40 | <10 A-2-4(0)
B 3C 24-52 97.8 65.1 17.9 <40 <10 A-2-4(0) | AM2
| q 52-72 99.7 83.8 231 <40 <10 A-2-4(0)
} g 0-18 98.9 70.9 15.9 <40 <10 A-2-4(0)
| W 3D 18-47 99.1 70.5 179 <40 <10 A-2-4(0) AM2
| < 47-72 98.6 60.8 17.8 <40 <10 A-2-4(0)
1 0-26 98.7 68.8 21.6 <40 <10 A-2-4(0)
| REFERENCES 3E | 26-45 100 95.8 52.0 32 17 A-6 (6) | AM26
‘ & Allen, Harold, and others, 1945, Report of committee 45-72 87.0 61.5 20.5 <40 <10 A-2-4(0)
| % on classification of materials for subgrades and 0-20 99.9 88.0 43.6 | <40 <10 A-4 (2
; j &% granular type roads: Highway Research Board, 4A 20-43 99.6 845 225 <40 <10 ﬁ-§-4(0) AM34
25 | 55 5 My 25th Ann. Mtg., Oklahoma City, 1946, Highway 43-72 9.7 76.4 9.8 <40 NP e (2)
oo Research Board Proc., v. 25, p. 375-388, Washington. L35 W | 20| s o0 | < era | ame
| & © Lueder, D. R., 1950, A system for designating map- 4B o o ﬁfli }gg 2 . 210 A-2-4(0)
| ¥ units on engineering soil-maps in soil exploration : -
o e 0-14 99.7 70.5 15.4 <40 <10 A-2-4(0)
1 and mapping: Highway Research Board Bull. 28, «© 14-38 99.7 69,0 17 240 210 A-2-4(0) AM2
p. 17-35, Washington. . . . 33-72 98.8 69.9 12.2 <40 <10 A-2-4(0)
| Rogers, F. C., 1955, Engineering soil survey of New 0-12 993 3 30.0 s <40 210 A-2-4(0)
i 0 40 MILES Jersey, Report No. 1: Rutgers Univ. Eng. Research 12-30 99.3 703 244 <40 <10 A-2-4(0) p—
= ' L : i ~Bull. 15, 114 p., New Brunswick, N. J. 4D 30-48 95.7 714 11.8 <40 <10 A-2-4(0)
> B NN . o i ;i 40 NP A-3 (0
R@MW 1 FIGURE 1. —Index map of Delaware showing 43 'ﬁ ggg Zg'? 3!1’2 240 210 A-2-420;
£ N S 5 s — & A
> \m location of the Harrington Quadrangle 4E 14-30 99.6 84.6 335 <40 <10 A-2-4(0) AM2
TN 30-72 997 | 7153 | 151 <40 | <10 A-2-4(0)
0-22 99.8 87.9 65.6 <40 <10 A4 (6)
5A 22-38 994 78.0 219 <40 <10 A-2-4(0) AM24
2 38-72 99.9 61.0 24.0 32 18 A-2-6(1)
B 0-25 100 841 | 479 <40 | <10 A4 (3)
3 5B 25-45 99.6 80.1 30.1 <40 <10 A-2-4(0) AM24
o 45-T2 100 91.6 452 22 8 A-4 (2)
2 0-15 99.8 89.9 385 <40 <10 A-Z (1)
= 5C 15-48 100 91.6 17.5 <40 <10 A-2-4(0) AM24
N 48-72 100 97.6 292 <40 | <10 A-2-4(0)
| - 0-16 T 996 | B0 | 109 Z@0 | <10 A-2-4(0)
£ | 5E | 16-38 975 | 603 11.0 <40 | <10 A-2-4(0) | AM2
o | 38-72 96.9 72.9 19.9 <40 <10 A-2-4(0)
¥ | 0-23 99 | 863 | 498 2 2 AT (9
g¢ 1 6B 23-52 99.8 84.8 18.6 <40 <10 A-2-4(0) ‘AM24
- 52-72 99.9 79.8 8.2 <40 NP A-3 (0)
= 0-18 99.8 814 247 <40 <10 ‘ A-2-4(0)
; § 6C 18-34 99.4 91.8 23.3 <40 <10 A-2-4(0) AM2
8 ¢ 1 34-72 99.6 86.2 295 <40 <10 A-2-4(0)
S 0-21 9.7 743 224 <40 <10 A-2-4(0)
a0 l 6E 21-46 9.6 72.8 145 <40 <10 A-2-4(0) AM2
l 46-12 932 | 130 174 S40 | <10 A-2-4(0)
! 1 Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
2 Based on AASHO Designation: T91-49.
T 3 Based on AASHO Designations: T99-49 and T180-57 (All unstarred entries were determined by Designation T180-57).
N : i 4Highway Research Board system (see table 2); group index given in parentheses.
\‘\Q@B{;\\\““\\ \ 5 Map symbol was determined from laboratory data and does not always agree with unit shown on map. Detailed field reconnaissance has shown that some
§ \\\\\\\\\\\‘\\ sampling sites were not representative of the predominant soil in the area.
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