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' ‘\\\\\ L SENaRaEINSEE 2 \\\ 57 o EXPLANATION TABLE 2. —Soils classification TABLE 4. —Characteristics of the engineering soil types in the Wyoming quadrangle.
s N —f AT N ‘
- - : , i \\\\Q\\\\:\:\\\\\‘&:\ Z Y \ \\\\ [+]121 General classificati Granular materials _ Silt-clay materials Engineering properties
: N AM12 Pri il samole site meral c-assiiication (85 percent or less passing a No. 200 sieve) - (more than 35 percent passing a No. 200 sieve) S
) mary soil sample s - Soi . 2 uitable
; i ; oh soil il - - In place Disturbed "
Nonplgstic to slightl_y plastic. gravelly_ and sandy soil L‘:?;%:’;de:: ngdp }Zm%:;z%rmz};zh Zg:f, o A-1 ) A-2 A-T type! Description Origin ?gl?p?lcntel:?
derived from fluvial deposits of Pleistocene age table 3). Samples were collected with a six-inch- Group classification A-3 A4 A-5 A-6 " : A-8 Suitability as Suitability as Suitability as em- Compaction
7 : diameter soil auger. General characteristics are a b 4 5 6 i 5 6 a subgrade3 a wearing surface* bankment material characteristics
s}‘ - summarized in table 4 i i
\\\:: «;g({{‘“\\“"\:'\\‘Qf" i . Sieve analysis Good if surface is A-1.
\ = S\ 4 . Nonplastic to slightly plastic, Fluvial deposits of Pleis- Excellent to good, . .
A L) I Nonplastic to slightly plastic sandy soil derived o A Prrosnt nawding 50 max AMI2 | oravelly and sandy soil. tocene age. P depending on binder, Eexowlient Eeeicns Rubber-tired equipment.
) > S . . . i 3 is A-2.
' Vs § S ; from fluvijal deposits of Pleistocene age . soil sample site No. 40 sieve 20 s | Bl s 51 min ' - . . . if surface is A-2
T §, ) " Location and number of secondary soil sample 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 Excellent if material left
i,§ \g‘. P Samples were collected with a one-inch-diameter long- ; after grading is pre- Excellent if predominant |Excellent if predominant
N \ core s0il sampler. For results of laboratory analyses e 3 AM14 | Nonplastic to slightly plastic, Fluvial deposits of Pleis- | dominanatly A-1. Fair | Good if surface is A-1. material is A-1. Fair if | material is A-1. Fairif | p,pper tired equipment.
N \ ; . s . i see table 3; for general characteristics see table 4 Characteristics o gravelly and silty soil. tocene age. if material left after Poor if surface is A-4. predominant material is | predominant material is
i\ A Nonplastic sandy soil derived from fluvial deposits 39 fraction passing ' grading is predominantly A-4 A-4
o of Pleistocene age e No. 40 sieve i ; ’
\: i S Liquid limit , 4 max | 41min | 4 max | 4lmin | 40max | 4lmin | 40max | 41min | 40min | 42400 =
X \ \ Primary observation well Plasticity index 6 max 6 max Nonplastic 10 max | 10 max | 11 min | 11 min 10max | 10max | 11min | 11 min | 11 min N ‘e to sli lasti Fluvial deposits of Pleis- flant a - ) .
M N - Numerator is altitude of water table in October 1959. A zzﬂl;ys':ﬁn. Dt L :ocene?‘: Good E’i‘:; :: bﬁ dgerc pm“’p:z Good Good Rubber-tired equipment.
"‘?‘.;.' Ry De'rtzec;mtzrz?eu:iz %ow;g;noﬁz;ured range in altitude of Gronp indexs 0 0 0 - 8 max 12 max | 16 max 20 max
Z Nonplastic to slightly plastic sandy and silty soil we e e— _— ) . i P R1;bber-tl.§regl egqipment
derived from fluvial deposits of Pleistocene age s ; nsat - xcellent to good depend- | Good if predominant Good if predominant or soil which is pre-
pos ag ‘95_154 General subgrade rating Excellent Good Good Fair Poor Poor Poor Very poor factory AM23 Nonplastic, generally poorly Fluvial deposits of Pleis- Good to fair ing on binder present if material ig A-2. Fair material is A-2. Poor dqminantly A-2.
& l and graded sandy soil. tocene age. : surface is A-2. Fair if if predominant material | if predominant material Vn_bratqry equipment for
‘ Secondary observation well Material Well-graded gravel ::g sgravel]y Poorly graded, silty or clayey sand and | gjjo oop) | Plastic | Plastic | Expansive plastic | pyck-peat surface is A-3. is A-3. is A-3. soil Wh“’Ah ; predom-
el Numerator is altitude of water table in October 1959. 2 and sand. Sand gravel silt clay clay inantly A-3.
Mari KPS I 3 Denominator shows estimated range in altitude of Good i :
arine tidal-marsh deposits Sdator-tabls dilFing 1950-8¢ backd o REGHrEMEnTs if m":t‘“r‘;ldlef'i after | gy cellent to good depend- | Good if predominant Good if predominant
from 1958 to 1962 and comparison with primary AMzg | Nonplastic to slightly plastic, Fluvial deposits of Pleis- f‘z"mg . m°2‘n'3;“ﬂy ing on binder present, if | material is A-2. Fair | mater lis A-2. Fairif | oo . 00
U observation-well records 1 Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30. sandy and silty soil. tocene age. loft aft:!l'r 1.“ s surface is A-2. Fair to | if predominant material | predominant material is E ey
i 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. :,.edomimﬂy 28_4' poor if surface is A-4. is A-4. A-4.
Urban areas where soil has been altered by man ® 5661 3The group index is calculated ac_cording to the following formula:
Group index=0.2a+0.005ac +0.01bd Good if material left after . .
, \\ ) S ~ Domestic or farm well $iv whiichs gra:linlzais predominantly | Good if surface is A-2. Fair if predominant Fair if predominant Rgﬁesﬁﬁ:q‘;%?ex_‘t for
R N\ N ues \\ ‘ , J Numerator is altitude of water table in October 1959.. 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). AMz¢ | Nonplastic to highly plastic, Fluvial deposits of Pleis- | A-2. Poor if material Poor if surface is poorly| material is A-2. Very material is A-2. Poorif| o 0" o pSh ee:ls-foot
NN :/Eii\\“"'{\‘\ , - N - Denominator, where given, shows estimated range in 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). sandy and clayey soil. tocene age. left after grading is pre- | drained A-2. Very poor| poor if predominant predominant material is sollors foumadl sebiioh
SSsSSEE NN $s altitude of water table during 1950-62, based on 2 or = g ical liquid limi i expressed itive whole nu 1 to 20). , dominantly A-6 or poorly| if surface is A-6. material is A-6. A-6. .
d1 d itive mber 20)
g& I Tgin d . iated with d iis A 3 4 ¢=That portion of the numerical liquid limit greater than 40 and not exceeding 60, expi as a pos e ( . predominantly A-6.
W 26 Flood-plain deposits associated with swamp depost 3 meGeuremants and comparison. with prmary and d=That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number (1 to 20). drained A-2.
\\\‘\:: S secondary observation well records
\\\;‘ Eg s Good if A-3 and A-4 are | Vibratory equipment for
N Qu N ] 30 : : : P : ir. Good i combined as a well soil which is predom-
\b\;\ é@ s Water-table contour . AM34 Nzglg?zmﬂs;mg};geg;a:gg’sﬂty Fluvial deposits of Pleis- Fair Fﬂi‘l‘rmlrf &%: ilfssﬁl_'?;ce is F‘::é combilrfeg i :ni(ﬁl-‘t graded mixture. Poor if| inantly A-3. Rubber-
5 N Su AM12 soil iated with AM24 soil Number shows altitude of water table in feet above mean TABLE 3. —Results of laboratory analyses of soil samples soil. tocene age. A-4 graded mixture predominant material is tired equipment for soil
\ soll associa sea level in October 1959. Contour interval 10 feet. ) ) A-3. Fair if predom- which is predominantly
- Relative Zo;ition o{; ?ater tab)le in October 1959 is Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic inant material is A-4. A-4.
shown in hydrograph (Figure 2
Mechanical analyses Moisture-density Sl S Fluvial and possibly eolian
ghtly plastie, silty and clayey A . . 5 . . ; ;
\ AM4 . deposits of Pleistocene Fair to poor. Fair to poor. Fair to poor. Fair to poor. Rubber-tired equipment.
\\:§ Nonpl.astic to slightly plastic gravelly :;md silty soil Perennial stream Sar_nple ?:t%t'}wl/:lf Cumulative percent by weight passing sieve— Percent by weight Liguid Plas- Maximum | Optimum H.R. B Map soil. age.
S derived from fluvial deposits of Pleistocene age Bottom of stream channel almost always below water site led : s limit! ticity densitys | moistures Classi- Yvmbiol®
P assocated with AM24 soil table numbers| S2MP No.4 | No.10 | No.40 | No.200 Silt cl L index? | fication* | SV™ Ppoor if material left after
| | | (inches) | g | (47 | (20 | (042 | (0074 | (0.062t0 | _o o2y Ubs per | (percent grading is predominantly Poor if predominant
» S ' : (<0.0039 mm) cu ft) | by weight) . : ; : Fluvial, paludal, and B : Poor if surface is A-4. T A
5’ , mm) mm) mm) mm) | .0039 mm) AM46 Slightly plastic to highly plastic, lacustine derosits of _A-4. Very poor if v i cnstace | material is A-4. Very Poor Sheepe-foot rollers
, [ 5 Intermittent stream silty and clayey soil. I‘,‘f‘.‘*’m"e e material left after Aegy DEIE 18 susiace: b poor if predominant i :
: Bottom of stream channel above water table part of the 118 0-16 - 086 99.8 81.0 ggﬁ . " N‘_‘.I;5 NI',’7 129 . ﬁ-: gi; A ) sislooene oe. iﬂ:;dmg is predominantly . material is A-6.
* A g 3 time and below water table part of the time 16-46 .6 . 974 5.5 - -6.
AM2 soil associated with AM24 soil parsaf 46-62 845 | 620 | 521 | 324 15.6 NL | NP 134 8 A-1-b-(0)
0-18 99.6 85.8 574 NL NP A-4 (4 Alluvial gravel, sand, silt, and . " . . . .
. 18-35 100 99.9 993 88.2 63.9 41 20 2 8 126 10 A4 (6) AM4 AR clay. : Alluvium of Recent age. Variable Variable Variable Variable Variable.
o 35-53 100 99.6 98.8 78.1 36.3 g% . NP 113 7 A-4 (0
) : s . 5 . o=} 53-72 100 99.5 98.6 76.8 40.0 NP 133 8 A4 (1) Soil rich in organic material £ .
: R ‘AM24 soil associated with nonplastic to highly plastic P : 0-16 100 992 | 981 785 42.7 NL | NP A-4 (2 st | und anlsfect o imndetion liy Marine Gisl auarsl de- Variable Variable Variable Variable Variable.
53 \5 sandy and clayey soil derived from fluvial deposits WILMINGTON|//” i | 120 16-37 100 96.0 923 66.5 224 NL NP 135 8 A-2-4 (0) AM24 | high tides. No definite profile. posits. '
Sg ;\‘ of Pleistocene age [’ / . 37-72 100 99.7 99.3 12 24.0 NL NP 129 10 A-2-4 (0) )
' N . -
g A ) 0-19 100 9 | 996 897 619 23 ) A4 (5 - ; ) ] ) ) . )
3y 4 \ ( 121 | 19-30 100 98 | 992 | 815 | 598 38 20 21 7 126 10 A4 (5) | AM4 e sl el Undetermined Variable Variable Variable Variable Vasiable.
gk £ | | 30-72 100 996 | 99.1 875 39.0 | 18 | NP 132 9 A4 (1)
3zl \ | ] T 12 | 143 w07 | o3 | w5 | 41 | 340 o | 132 8 Aza (| A Boil richin: ceganic matacial axd
o . . . . . ° g = . ' . & ' 3 o
93 \s AM24 .Soll associated with nonplaqtlc to shg_htly 39rRe = e 36-72 100 982 95.0 425 13.0 NL NP 129 8 A-1-b (0) 7 frequently poorly drained. Swamp deposits of Recent Variable Variable Variable Variukle Variable.
o3 \ plastic sandy (poorly graded) and silty soil derived | N 0-16 100 319 455 240 210 Ad May be underlain at shallow age. :
from fluvial deposits of Pleistocene age \ > 1A 16-35 98.8 6.4 - 619 240 210 Ad  (5) AM24 depths by gravel, sand, or clay.
35-T72 98.7 67.0 25.7 19 4 A-2-4 (0)
8 g 0-16 100 826 26.1 <40 | <40 A-2-4 (0) : . . o . .
= \‘ 1B 16-30 99.9 80.7 27.2 <40 <10 A-2-4 (0) AM2 1 Two different soil types may be combined into a single may symbol (AM2/24), but the engineering characteristics of the individual soil types are described separately.
2N\ ) : . . . \ 30-72 98.2 88.5 19.8 <40 <10 A-2-4 (0) 2 For soil types designated by two digit numbers, these columns refer to the composite soil.
\) : AM24 soil a.ssocl?.ted with sligl!tly plast_ic silty and 1 0-12 99.9 75.5 29.7 <40 <10 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.
I\ clayey soil derived from fluvial deposits of Pleis- 1C 312:?;2 ggi gg ;ig ég 2 ig ﬁ-g-ﬁ 28; AM2 4Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
\ tocene age : .3 -2- :
\ 0-12 99.8 8.6 30.3 <40 <10 A-2-4 (0)
\ o !
4 \ .\ 8 1D 12-37 95.5 7.5 317 <40. <10 A-2-4 (0) AM2
W N e = 37-72 99.8 97.1 27.6 <40 <10 A-2-4 (0)
N ARMUMISSRRNG
N N % \\ g 0-12 99.8 872 537 <40 | <10 A4 (4
[ OSNNS = N Q . . e — " . 2A 12-26 99.9 82.8 4238 <40 | <10 A4 (2) | AM24
§ ¥ \§§{\‘~, '&J AM24 soil associated with slightly plastic to highly 26-72 97.3 69.2 25.9 <40 <10 A-2-4 (0)
< \"&{:\\ oy plasti.c silty apd clayey soil derived from fluvial N s 12 991 882 56.8 <40 210 A4 (4)
! N deposits of Pleistocene age gt 2 | 12-38 984 | 865 | 496 24 6 A-4 (3) | AM2 5
\ o % 38-72 9%.1 | 929 | 233 <40 | <10 A-2-4 (0) o & n
\ P v © 0-18 99.1 50.9 255 <40 | <10 A-2-4 (0) o P
\\\“\\\s“ N\ - &0 2D 18-41 94.4 4.8 2338 <40 | <6 A-1-b (0) | AMI2 el , -
NS - v 41-72 96.9 384 19.9 <40 | <6 A-1-b (0) 2y _
' Slightly plastic silty and clayey soil associated with 0-18 99.7 8.7 5.7 <¥ <29 . A4 @3) A M & 3 ' : h
slighty plastic to highly plastic silty and clayey 2E 18-43 99.1 74.1 476 <£ <}° A-4 (3 AM24 Ee S /
soil derived from fluvial deposits of Pleistocene age 432 92.5 543 263 < <10 A-2-4 () 7
; » . — 0-12 99.6 843 | 515 <40 | <10 A4 (5 1 — /
: 8 i ; X l 3A 12-28 99.5 738 403 <40 | <10 A4 (1) | AM24 EE 2 - e '}
FIGURE 1. —Index map of Delaware showing -7 8.1 Lo e ¥l L3 AZ4 ) z% 3. ¥ V f
Tt the Wrioms e 0-15 99.7 815 40,8 <40 <10 A-4 (1) = r\‘ Ot 165
ation of the Wyoming Quadrangle. B | 1B 98.9 855 | 489 <40 | <10 A4 @) | avoa T _ °t:
25-37 99.6 83.7 344 <40 <10 A-2-4 (0) a9 4 '1
37-72 98.3 3.7 17.2 <40 | <10 A-2-4 (0) w i f ‘
0-10 99.7 85.5 421 <40 | <10 A4 (1) e
3C 10-36 99.9 84.6 40.1 <40 <10 A-4 (1) AM24 5 9 B
36-72 100 79.0 15.3 <40 <10 A-2-4 (0) z
0-12 99.3 80.7 455 <40 | <10 : A4 (2
TABLE 1. — Explanation of letter symbols 12-35 984 79.3 418 <40 <10 A-4 (1) 10
\ Symbol Explanation 3E 35-45 96.9 742 32.6 <40 <10 2-2_4 Eo) AM24 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
\ ~ 45-61 98.9 86.8 60.1 <40 <10 -4 (5) FIGURE 2.— h showing average depth to water in 13 water-table wells in Delaware
\ AM Surficial alluvial mantle, Pleistocene age. 61-72 95.9 69.9 26.6 <40 | <10 A-2-4 (0) Hydrograp ng dep
\!\ AR Recent alluvial deposit. 0-9 99.8 81.8 471 <40 <10 A-4 (2
N MIM | Marine tidal marsh. 4A 9-28 997 | 785 | 412 NL | NP Ad () | AM2
W N : u —— 28-72 99.7 62.5 15.1 <40 | <10 A-2-4 (0)
2'30" 8 \ 2'30" 7 S deposlt. 0-10 99.6 88.7 611 <40 [ <10 A4 (5
\ it 4B 10-30 987 | 900 612 <40 <10 A4 (5) | AM24
\\ 30-72 96.8 55.8 177 <40 <10 A-2-4 (0)
\ 0-14 100 837 | 549 <40 | <10 A4 (4
4C 14-64 98.8 6.1 15.7 <40 <10 _ A-2-4 (0) | AM24
64-72 100 855 5.5 <40 <10 A4 (8
—_— N Shite . 0-12 998 86.1 491 <40 <10 Al (3
/% ‘\\\\;‘\\“_‘x«s;@ S N\ f g ' 4D 12-26 99.9 86.2 40.5 <40 <ig 2—.4 (1) AM24
%) 7 y ‘ N \ ' =3 26-72 99.5 74.9 16.5 <40 | < -2-4 (0)
? SUUSSNSE %2 SOIL SYMB,OLS . 0-20 99.9 85.3 463 <40 | <10 A4 (2
e The map symbols use.d in this report to designate 4E 20-60 . 99.7 | 835 46.1 <40 <10 A4 (2) AM24
gg the various types of soils are a modification of the 60-72 99.4 70.7 23.8 <40 <10 A-2-4 (0)
34 system used in the engineering soil survey of New 0-10 99.6 89.2 56.8 <40 <10 A-4 (4
"y Jersey (Rogers, 1955). The first part of the symbol 5A 10-31 99.7 83.8 46.5 20 6 A-4 (2 AM24
g is a letter, or group of letters, which identifies the 31-72 gi ;;; g-g 23 2}8 2‘5‘2 ﬁg;
parent material according to the classification ' 0-16 - - ey
developed by Lueder (1950) (see table 1). The 5C 16-44 ' gﬁ% ‘gg 223'3 <:g Eig ﬁ:g': gg; AM2
second part of the symbol is a number which iden- 4-72 97'9 68.6 20'8 2 T 210 A-2- 70
tifies the soil group according to the classification 0-10 : : ’ - 3
. 5E 10-44 99.8 72.0 35.0 ‘ 28 11 A-2-6 (0) AM2
system adopted by the Highway Research Board A-2-
A ! 4-72 95.8 70.7 288 <40 | <10 2-4 (0)
(Allen and others, 1945) and used with some modi- —0-17 100 26.2 47.0 <40 <10 ? Ad (@)
fications by the Delaware State Highway Department 17-46 99.6 78.2 16.9 <40 <10 A-2-4 (0)
(see table 2). A two-digit number indicates that two 6A 46-57 99.8 85.8 55.4 <40 | >10 A-6 AM26
_____ soil types are present within the same soil profile; for 57-72 100 99.5 20.0 <40 <10 A-2-4 (0)
example, the symbol AM24 implies that both A-2 0-12 99.8 82.9 471 <40 <10 A4 (2
and A-4 soils are present in the same soil profile, 6B 12-26 100 82.2 452 <40 <10 A4 (2 AM24
but usually in different horizons. 26-72 99.8 89.9 | 299 <40 <10 A-2-4 (0)
Two different soil symbols may be combined by a 0-14 99.7 86.2 53.9 <40 <10 A4 (¥
diagonal bar (AM24/4). A diagonal bar indicates 6c | M- 995 | 8.1 | 459 % | =5 A2 ama
° that two soil types (AM24 and AM4) are present g'g gﬁ‘ gg ;3; E 40 210 Ao-4 go;
Sl - within the same area, but not necessarily within the 0: 7 39.9 %04 308 240 210 A-2-4 (0)
9 s same profile. The two soils are so finely interspersed 17-30 100 82.3 390 240 210 ' A-4 (1)
o R A :’ that they cannot be mapped separately. 6D 30-49 99.7 2.5 180 240 <10 A-2-4 (0) AM24
S = ' 49-72 95.6 64.9 13.9 <40 <10 A-2-4 (0)
i Pratt & 0-14 99.5 83.6 515 <40 <10 A4 (3
. LRSI 3 14-26 79838 811 52.6 <40 | <10 . At ) | e
g 6E | 2653 %3 | 709 | 250 <40 | <10 A-2-4 (0)
2 53-72 99.6 95.1 33.9 <40 <10 A-2-4 (0)
X =
"' 4 REFERENCES 1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
E Allen, Harold, and others, 1945, Report of committee 2 Based on AASHO Designation: T91-49.
on classification of materials for subgrades and 3 Based on AASHO Designation T180-57. ) o :
granular type roads: Highway Research Board, 4 Highway Research Board system (see table 2); group index given in parentheses.
fu 25th Ann. Mtg., Oklahoma City, 1946, Highway 5 Map symbol was determined from laboratory data and does not always agree with
o3 " Research Board Proc., v. 25, p. 375-388, Washington. unit sll.lown. t?e!; map. D:“‘led f‘:gﬁmf:mr‘éﬁ hfmmﬁi?ﬁttﬁﬁe&
gﬁ Lueder, D. R., 1950, A system for designating map- SAmpling altes Weremok reprecs s
&Y units on engineering soil-maps in soil exploration
a3 and mapping: Highway Research Board Bull. 28,
22 p. 17-35, Washington. .
32 Rogers, F. C., 1955, Engineering soil survey of New
Ed Jersey, Report No. 1: Rutgers Univ, Eng. Research
§,°: Bull. 15, 114 p., New Brunswick, N. J.
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