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i v : : . E] . General classification (85 percent or less passing a No. 200 sieve) (more than 35 percent passing a No. 200 sieve) Engineering properties
/ +Cem : Primary soil sample site , Sl Suitable
Vi R - . . . . . 1 . . L . 2 "
= Lo Nonplastic sandy soil derived from fluvial deposits L‘;c,;l,:f;?e: ”ﬁﬁﬁ"ﬁﬁﬁfﬁeﬁm}‘ff” fiﬁiﬁmwfﬁiﬁi A-1 A-2 A-T type! Description Origin ~ Inplace Disturbed compaction
Eﬁ err . of Pleistocene age (See table 3). Samples were collected with a six- Group classification " A-3 . 5 6 . A-4 A-5 A-6 5 o A-8 ) i Suitability as Suitability as Suitability as em- Cotmpaction equipment
N = inch-diameter soil auger. General characteristics a " 4 & e
93 %, @ summarised i tible 4 a subgrades a wearing surface bankment material characteristics
I z
P N % & 5 % . : . _ %
§ g < E : . 1E Sl%ve ana{;lysm ) AM2 N onﬂlastlc to slightly plastic sandy Flg:;zl :;:osws of Pleisto. Good Ez;t:legg?&:etopgoodrese I(litc'apendmg Good Good Rublber-tired equipment.
°g‘ ) Nonplastic to slightly plastic sandy and silty soil £ elz‘:)e“m 1:;:3::‘3 T soil. : .
S 50@ X E derived from fluvial deposits of Pleistocene age Secondary soil sample site No. 40 sievo 30 max 50 max 5 mii Y - TS ————
9 Z Location and number of secondary sod‘sampge sites. 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 ‘ . ) . Excellgnt to good depending |04 if el e | Gl s sl wiiieth i prodomi:
$ o Samples were collected with a one-inch-diameter AM23 Nonplastic, generally poorly graded Fluvial deposits of Pleisto- Good to fair on binder present if sur- rial is A-2. Fair if pre- rial is A-2. Poor if pre- nantly A-2. Vibratory
3 (3) ; lofig-gore soil sampler. For nosulte of labaratary sandy soil. ¢ene age. ’ face is A-2. Fairif sur- | 4 0020t material is A-3 dominant material is A-3 equipment for soil which
& . analyses see table 3; for general characteristics see Characteristics of a0 5 A3, 4 A € t
W © . . " . / ) sA is predominantly A-3.
& Nonplastic to highly plastic sandy and clayey soil table 4 fraction passing
© derived from fluvial deposits of Pleistocene age 47 No. 40 sieve ) . . ) )
B - el Liquid limit 40 max | 41 min | 40 max | 41 min 40 max | 41 min 40 max | 41 min 40 min 42-400 Good if material left after .
w_ o o @““5’ Plasticity index 6 max 6 max Nonplastic | 10 max | 10 max | 11min | 1lmin | 10 max | 10max | 11min | 1l min | 11 min 0-60 . . . . . ] grading is predominantly A-2.| Excellent to good depending |04 if predominant mate- | Good if predominant mate-
, ; AMg4 | Nonplastic to slightly plastic, sandy | Fluvial deposits of Pleisto- | Fairif material loft after on binder present, if sur- | "\j5) is’A 5 " Fair if pre- | rialis A-2. Fair if pre- | Rubber-tired equipment.
\ — i Secondary observation well and silty soil. ceneage grading is predominantly face is A-2. Fair to poor | ‘gominant material is A-4.| dominant material is A-4.
| \ \ 2 7 Numerator is altitude of water table in November Group index? 0 0 0 4 max 8 max | 12 max | 16 max 20 max ] Acd if surface is A-4.
O R W Swamp deposits 1959.  Denominator shows estimated range in alti- -
) Ane, tude of water table during 1950-62 based on measure- General subgrade rating Excellent Good Good Fair Poor Poor Poor Very poor Unsatis- )
) S ments from 1958 to 1962 and comparison with pri- factory Good if material left after Goodl i surface A2 Poor[Pais if oredominant mafe- Rubber-tired equipment for
i R mary observation-well records Clean sand Monplastic-to Kishly lasts d Fluvial d its of Plei grading is predominantly A-2. i : ;ur L 1' dr .OOS ar ll < p:‘: 2° l‘r;an 4 it Fair if predominant mate- soil which is predomi-
’ Material Well-graded gravel and gravelly | Foorly graded, silty or clayey sand and Silty soil | Plastic | Plastic | Expansive plastic Muck-peat AM26 on;()iazi; il lf o ARG ARty vinl Geposits oL EMBt0- | Duor ik material left-ufter ks;r a‘\’ce 18 poor.s; ] dls g " ergep‘otlnz rial is A-2. Poor if pre- nantly A-2. Sheeps-foot
i ’ : . ; 57 and sand " gravel silt clay clay and.clayey sol. cene age. grading is predominantly =ao VLY Poor 1L surs predominantmaterial s dominant material is A-6. rollers for soil which is
] 0 Flood-plain deposits associated with swamp deposits @55 L—Bor ety drstued A2 face is A-6. A-6. predominantly A6,
% ) Domestic or farm well
”//” O 3% i Numerator is altitude of water table in N ovember ! Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30. Good 111)".A—é’, and A_l‘11 ar:d d V’br.?tolﬁ.' iq}npme:int for
/ W S 1658, DSROIIRBtr, WASEE given, shess extimaled 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. o j : . . - . | Fair. Good if A-3and A-4 | ~combinedasawellgraded | soil which is predomi-
¢ > P Nonplasti lichtly plasti d il derived f: range in altitude of water table during 1950-62, e Nonplastic to slightly plastic, sandy Fluvial deposits of Pleisto- . Fair if surface is A-3. Fair ibned 0 mixture. Poor if predom- nantly A-3. Rubber-tired
5% oL, plastic to slightly plastic sandy soil derived from # : d ; ith 3The group index is calculated according to the following formula: AM34 I Seil) s sl i Fair to if surface is A4 are comibned as a we inant material is A-3 i D il which
|z fluvial deposits of Pleistocene age associated with based on 2 or 3 measurements and comparison wi ey e o (poorly graded) and silty soil. cene age. poor < | oraded mizte, inant material is A-3. equipment for soil whic
; 2+ AM23 soil primary and secondary observation-well records Group index =0.2a+0.005ac +0.01bd Fair if predominant mate- is predominantly A-4.
o 88 sot in which: rial is A-4.
= &)G 50 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).
EE Water-tabl - 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). Fluvial and possibly eolian
‘ o ater- € contour c=That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number (1 to 20). . - ; ; Plei : : Fair to : Rubber-tired ; t.
- 5 i . 5 . . Number shows altitude of water table in feet above d=That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number (1 to 20). AM¢4 | Slightly plastic, silty and clayey soil. g;;;osns o il Fair o poor, Falr 1o poor. s Fairte poar. S i
=) == Q S5 Nonpl?suc to slightly plastic sandy soil derived from mean sea level in November 1959. Contour interval ’
»|@ \ N 59 fluvial deposits of Pleistocene age associated with 10 feet. Relative position of water table in November
3w AM24 s0il 1959 is shown in hydrograph( Figure 2) ; ;
~o a ‘ e sl palual sl iidie- | prading i predotinn iy poot if Eiedominant muste:
il . . : . . — A . . e A elarig . )
g & TABLE 3.— Results of laboratory analyses of soil samples AM46 Sl;g;l}(litlcs; ;)I:St:) i11;0 highly plastic, silty trine deposits of Pleisto- | A-4. Very poor if mate. POO;‘olf isfu;i:;: c1ZiAs z._glery n:él dls nﬁn:nt‘r]::ge gc:ln; ;f Bac Sheeps-foot rollers.
Sk B Perennial stream — — e - sh ks cene age. rial left after grading is P s 2-6 '
§ I‘E\ = Bottom of stream channel almost always below water Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic predominantly A-6. )
o W\ 1 table 5 = =
59 \ - 5.5 AM23 soil ass Mechanical analyses Moisture density ) )
NG \\“ .2 : e Depth o - AR | Alluvial gravel, sand, silt, and clay. Alluvium of Recent age. Variable Variable Variable Variable Variable.
QQ \ -° : . i . ‘ . - . .
5‘3 . 5 Intermittent stream Szrirtl;gle interval | Cumulative percent by weight passing sieve— Percent by weight Liquid gg’f Maxupum Op!‘,lmum I(-]Ilz}:ss]?- Map
i‘g i AR 3 Bottom of stream channel above water table part of the number | Sampled No. 4 No.10 | No.40 | No. 200 Silt Clay limit! bl 3{’2 density3 | moisture? fication Symbol® Soil rich in organic material and fre-
X ) 4 . ; : : : - ’ ) _ ‘
& : AM23 soil associated with nonplastic toslightly plastic ke ik o adeer tadls pat of the dimse (inches) |\ gin. | 47 | @0 | (042 | 0074 | (0.062to T ) iy b b L | e s b | o updpoaits offBetent Variable Variable Variable Variable Variable.
57/30" L BM o 57:3g¢  sandy (poorly graded) and silty soil derived from mm) mm) mm) mm) .0039mm) : grsvel, sand, e dlag:
65 . . . - il t .
’,:/ fluvial deposits of Pleistocene age i B 99.8 3.6 50.1 <40 <10 Al ()
I Whiteleysburg 127 12-24 100 100 99.8 84.4 53.8 39 13 19 3 131 8 A4 (4 | AM24 :
7 e 24-72 99.8 99.6 98.7 73.1 16.2 NL NP 129 7 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.
i 78 0-12 99.6 82.2 48.5 <40 <10 A-4 (3) 2 For soil types designated by two-digit numbers, these columns refer to the composite soil.
f : . . . TABLE 1— Explanation of letter symbol 128 12-30 100 100 100 84.0 53.9 38 13 18 3 132 8 A4 (4) | AM24 ¥ e b et oy Yok et Wooei Tl it foneh ol Hleglimncick iable silt and clay and have a high moist —_
AM24 soil associated with AM26 soil L—tiylanation.of syt 30-72 100 100 99.9 773 10.6 NL NP 115 10 A-2-4 (0) en not subjec rost ac (;on. xi)os will altect soils that contain appreciable silt and clay and have a high moisture content.
Symbol Explanation 0-12 99.7 736 ggg < 4(6) <10 . ; ﬁ'ﬁ‘ : gg; - Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
ici i i 129 12-36 100 99.9 99.2 77.8 A 1 NP o A
2';1 ::g::ﬂlﬂig:;a;ema;?e' Flestuoenc nee 36-72 100 98.3 95.6 713 29.9 14 15 24 6 131 8 A-2-4 (0)
X R 7 i T 0-12 99.8 90.4 199 <40 | <10 A4 (3)
AM24 soil associated with slightly plastic silty and Wamp depas 130 12-24 100 100 99.7 87.8 45.9 19 3 129 8 A-4  (2) AM24
clayey soil derived from fluvial deposits of Pleisto- 24-42 100 100 99.7 82.2 24.4 NL NP 131 8 A-2-4 (0)
| cene age 42-72 100 100 99.7 92.8 38.6 23 4 128 9 A-4 (1)
SR 0-12 99.8 84.3 58.0 <40 <10 A4 (5)
' 1C 12-24 98.3 80.8 497 25 1 A-6 (3) | AM26 .
3 24-72 98.9 59.2 23.9 <40 <10 A-2-4 (0)
N = 0-18 995 90.0 488 <40 <10 A4 (3) A o
R 2 s 3 : o . s — ; ¥ i A-4 2 M4 L
R S AM24 soil associated with slightly plastic to highly : 1B éﬁjg v 33,2 33,3 33(2) <‘i$ <1§ A-4 §3; ol A A
<} plastic silty and clayey soil derived from fluvial = - 10 _ z
2 N N 0-12 994 86.4 36.0 <40 < A-4 (0 - W
S g deposits of Pleistocene age SOIL SYMBOLS 1E 12-25 99.5 86.7 36.9 <40 <10 A4 (0) | AM4 3 h
g The map symbols used in this report to designate 25-72 100 92.4 42.8 <40 <10 A4 (2) e i 6 [Nov. 1959
the various types of soils are a modification of the 0-12 99.8 83.5 50.8 <40 <10 A-4 (3) 5
et system used in the engineering soil survey of New 2B 12-26 98.2 83.6 54.6 <40 <10 A-4 (4) | AM24 % . ’ / ) /\ — A / [
5 - Jersey (Rogers, 1955). The first part of the symbol _ 26-172 98.1 67.6 18.0 <40 <10 A-2-4 (0) F87 + R I v
3 59 3 e—- is a letter, or group of letters, which identifies the 0-14 99.1 77.6 46.0 <40 <10 A4 (2) s V V\J v r
S Af3s o W — - parent material according to the classification 2C 14-40 98.7 61.2 22.7 <40 <10 A-2-4 (0) | AM24 E - fk\ ﬂ
s ; QZ’J 7 { developed by Lueder (1950) (see table 1). The 40-72 99.8 87.8 21.7 <40 =10 A-24 (0) 808 - i
g ) s second part of the symbol is a number which iden- 0-18 99.5 83.6 34.7 <40 <10 A-2-4 (g) w o I V \ J \\I
= g X tifies the soil group according to the classification 2E 13‘;3 33,? gg,? 20.4 <Zg <ig ﬁ:';‘: (0) AM2 ¢ @ f '
é 1" ] 3 system adopted by the Highway Research Board = : = .6 27.1 < < A_ 4. e 9 7
k4 N - (Allen and others, 1945) and used with some modi- 1(2)_;3 36-9 72'9 54.3 <ig <i(()) A—i Eg; AM24 g
2 i fications by the Delaware State Highway Department 8B e 840 i 47.8 < < B <
shE o sk — 98.8 62.8 21.3 <40 <10 A-2-4 (0) o .
(see table 2). A two-digit number indicates that two g BE o T e 10 —
soil typesare present within the same soil profile; for = 12:38 = ggg 2(7)2 <41 <20 S | s 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 961 1962
example, tl}e symbol A M24 implies that both Aoe 38-72 99.0 73.1 18.8 <40 <10 A-2-4 (0) FIGURE 2.— Hydrograph showing average depth to water in 18 water-table wells in Delaware
and A-4 soils are present in the same soil profile, 0-18 99.9 919 674 29 7 A4 (6)
but usually in different horizons. 3 ' ' ] <40 <10 A4 (3) | AM24
3 . 5 3D 18-40 99.8 93.6 47.
Two different soil symbols may be combined by a 40-72 100 97.6 30.6 <40 <10 A-2-4 (0)
diagonal bar (AM2/24). A diagonal bar indicates 0-10 9.7 9.7 695 <40 <10 A4 (7)
that two soil types (AM2 and AM24) are present 3E 10-28 99.1 91.7 74.8 24 8 A-4 (8) | AM24
within the same area, but not necessarily within the 28-72 98.0 68.3 215 <40 <10 A-2-4 (0)
same profile. The two soils are so finely interspersed 0-30 99.2 5.1 19.8 <40 <10 A-2-4 (0) AM2
that they cannot be mapped separately. 4B 30-72 97.3 71.8 10.3 <40 <10 A-2-4 (0)
0-12 99.9 88.9 497 . <40 210 A1 (3
4C 12-28 100 89.6 49.8 <40 <10 A-4  (3) AM24
28-72 98.9 74.3 215 <40 <10 A-2-4 (0)
9) 0-12 99.8 90.2 52.1 <40 <10 A-4  (3)
N 4D 12-28 100 92.8 59.1 <40 <10 A-4  (5) AM24
. & 5 28-72 100 91.4 21.3 <40 | 210 A-2-4 (0)
v QY 0-12 99.7 82.8 34.1 <40 <10 A-2-4 (0) .
v C E 4E 12-24 100 85.0 37.3 <40 <10 A-4  (0)
& 0 REFERENCES . 24-T2 98.8 72.8 20.8 <40 <10 A-2-4 (0)
> Allen, Harold, and others, 1945, Report of committee 0-18 99.9 %78 535 <40 <10 A4 (4) :
on classification of materials for subgrades and 5C 18-30 99.7 83.4 37.3 <40 <10 A4 (0) AM24 .
, granular type roads: Highway Research Board, 30-72 99.2 5.7 26.8 <40 <10 A-2-4 (0)
5{ 55/ 25th Ann. Mtg., Oklahoma City, 1946, Highway 0-14 99.3 5.6 32.9 <40 <10 A-2-4 (0)
: . —— Research Board Proc., v. 25, p. 375-388, Washington. 5E 14-33 99.8 881 39.0 <40 | <10 A4 (1) | AM24
= [ I . . J Lueder, D. R., 1950, A system for designating map- 33-72 99.7 78.6 14.8 <40 <10 A-2-4 (0)
S ; units on engineering soil-maps in soil exploration 0-16 100 84.4 41.0 <40 <10 2—; 2(1); =
N ¢ 5 ing: Hi - 5 40 10 -2-4 24
o N FIGURE 1.—Index map of Delaware showing location ;n%m%p%:gﬁifglﬂlnway Teasprsin Baiy il 25, oB ig_;g lgg 1 2; 3 ;gf’, <24 < 9 A-2-4 (0)
= & p . 17-35, L A 3
: ke Bumsville Areo Rogers, F. C., 1955, Engineering soil survey of New 0-14 99.9 84.0 55.9 <40 | <10 A4 (9
Jersey, Report No. 1: Rutgers Univ. Eng. Research 6C 14-33 99.5 79.0 38.7 <20 <ig A-4 (1) AM24
5 Bull. 15, 114, p., New Brunswick, N. J. 33-72 92.9 71.0 29.7 <40 < A-2-4 (0)
o < 0-14 99.1 7.2 35.8 <40 <10 A-4 (0)
oE 6D 14-44 99.6 71.4 16.8 <40 <10 A-2-4 (0) | AM24
22 4-12 972 75.2 28.1 18 3 A-2-4 (0)
%3 0-26 99.9 78.2 9.1 <40 | NP A3 (0)
‘ 3= 6E 26-42 100 90.7 335 <40 | <10 A-2-4 (0) | AM23
= 23 42-72 - 100 82.7 8.4 <40 | NP A3 (0)
0 Q7
:’ /\/‘% 27 22 !Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
;3 R - 38 2Based on AASHO Designation: T91-49.
§o‘ . ' ge 3Based on AASHO Designation: T180-57.
Ez i - % \ — s ‘Highway Research Board system (see table 2); group index given in parentheses.
35 e ) X S ’Map symbol was determined from laboratory data and does not always agree with unit shown on map. Detailed field
53 ° S - e ni S reconnaissance has shown that some sampling sites were not representative of the predominant soil in the area.
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