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FIGURE 2. — Hydrograph showing average depth to water in 13 water-table wells in Delaware.
T ) TABLE 2.— Soils classification
Marine tidal-marsh deposits '
General classification| Granular materials (35 percent or less passing a No. 200 sieve) | Silt clay materials (more than 35 percent passing a
No. 200 sieve)
A-1 A-2 A-7
6 . Group classification A-3 i A-4 A-5 A-6 A-8
=f AM24 soil associated with diminutive amounts of AM4 soil a b 4 5 6 7 15 26
A [9]
: 2 Sieve analysis
ol Percent passing
gs > No. 10 sieve 50 max.
O No. 40 sieve 30 max. |50 max.| 51 min.
AM24 soil associated with diminutive amounts of slightly 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.
plastic to highly plastic silty and clayey soil derived from Characteristics of
fluvial deposits of Pleistocene age fraction pessing
No. 40 sieve
Liquid limit 40 max. |41 min, [ 40 max.|41 min. | 40 max, |41 min.| 40 max.| 41 min,| 40 min.| 42-400
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,
. Group index 0 0 0 4 max. 8 max. |12 max.| 16 max. 20 max.
AM4 soil associated with diminutive amounts of slightly
plastic to highly plastic silty and clayey soil derived from General subgrade Unsatis-
marine sediments rating Excellent Good Good . Fair Poor Poor Poor Very poor fzz:;;sy
Clean sand|
FIGURE 1. —Index map of Delaware showing location Material Well-graded and Poorly graded, silty or clayey sand | | Plastic [Plastic [Expansive plastici Muck-
‘ Silty soil i
of the Taylors Bridge Area e gravel and sand gr:wa/zzly and gravel Y silt clay clay peat
AM14 soil underlain by AM24 soil
1Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30,
2Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30.
@27
27'30 27'30 Soil sample pit
Location and number of pit from which soil samples were )
obtained for laboratory analyses (see table 3). General char- TABLE 3— Results of laboratory analyses of soil samples
acteristics are summarized tn table 4
&b Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic
93 &
a;; { ¥ " Mechanical analyses Moi vooa o .
5 'S Soil sample site Sample oisture-density: Classification
o Location and number of secondary soil sample sites. Samples pit Pepth o Soil |Cumulative percent passing sieve—| Percent by weightf = | Plas
Sof were collected with a one-inch-diameter long-core soil sampler. and |interval horis L.1q1§1d ticity| Maximum ) Map
0| For results of laboratory analyses see table 3; for gemeral site pampled|® = No. 4|No. 10|No. 40|No. 200 Limit!| . o o density Optimum symbol
o ? characteristics see table 4 (inches) : : y moisture HRB* Unified®
sk nos. 3/4 in.| (4.7 | (2.0 | (0.42 | (0.074 | Silt Clay (Ibs. per | | S
g | @ 18 mm)| mm) | mm)| mm) ‘ cu ft) percen
15
S d b 5{22 1 0-6 A 100.0 [100.0] 99.7| 95:9| 86,7 |sevwems|usacmand 22 3 113.0 12.0 A-4 (8) ML
) veconary observation we- 27 6-42| B | 100.0|100.0| 99.9| 99.3| 97.1| 70 25 29 7 119.0 12.6 | A-4  (8) CL | AM4
Numerator is altitude of the water table in September 1958. 42-60| C 100.0 |100.0| 99.9| 98.4| 94.7 74 17 20 I I B A-4  (8) ML
Denominator shows estimated range in altitude of water table 0-8 N L 99.4] 96.1| 90.5 | -oooooloo___ 1 <40 Py T S N A-4 (8) ML
during 1950-62, based on measurements from 1957 to 1962 and 1A 8-30| B | |- 97.8| 96.0| 86.2 | |- ___]| 30 I D D “A-4  (8) ML | AM4
comparison with primary observation-well records s0-72| ¢ | |- 99.3| ss.0| 644 | ______|.______] <40 DY D A-4 (6) ML
0-8 - (L NE— 99.4| 89.0 69,0 | e | <40 £ A N P A-4 (7 ML
- 28 8-56 | B |- |oooe- 99.3| 90.7| 75.3 | | _] <40 | <4 | TT|CTTTTIT A-4  (8) | ML | AM24
1-3 56-72| C  |_ooooo|ooo_. 93.3| 69.7| 24.5 | oo oo <40 | <4 |ococooooo|ooacoood A-2-4 (0) sM
Domestic or farm well 0-16 | A |______|--__- 97.0 76.7| 49.5 [ oo _|-oacooo-- 27TV IECY Y F—— (I A-4 (3) SM
| Numerator is the altitude of the water table in September 1958. 3A 16-42 | B |- |o-o-- 89.8| 73.6 51:4 | cumemns | swmmmssas <40 P S IS DR A-4 (3) ML AM24
! Denominator, where given, shows estimated range in altitude 42:72 | C |occemc|owsss 86.1| 52.2 28.9 | cocccoo|mcmama o <40 <4 | emoooo| o] A-2-4 (0) SM
S| of water table during 1950-61, based on 2 or 3 measurements 0-16 | A |occooo|cooa- 99.3| 92.7| T4.3 oo |ocoaoo <40 | <4 | oooooooo| oo A-4  (8) ML
S 3 and comparison with primary and secondary observation- 4A 16-44 | B |_oooo|caa-- 97.4| 88.4 T0:8 | - cnmics | senamnae 42 13 | cococonmel wusmmmeed A-7-6 (8) ML AM47
2 S well records a4-72| ¢ || 91.8| 80.0| 55.8 | oooooo|ocoooo-. 54 | 8 |eceooi|omooooo | A-5  (5) | MH
< 5 = [ T I — 99.7| 88.6| 68.1 | [ ccoooo DTN Y N U A-4 (D) ML
g 1 < 5A 8-24 | B |eooooo|ocaa- 97.8| 84.6 62.9 | oo | <40 £ O PR us— A-4 (6) ML AM24
N © 40 24-72 |B-c |______|_____ 93.6| 67.7] 35.1 | . .. |._._____ 28 | B | o] A-2-4 (0) | SM-SC
g : Water-table contour 0-12 | A oo __|-—ao- 100 98.4| 90.1 | o __|oooooo-o <40 | <4 | oo ooooooo- 1 A-4  (8) ML
= . . 5B 12-24 | B | |ccaaa 99.7| 98.1 2 5 % ) ST (RO 28 [ | NP [ m— A-4 (8) ML AM4
Number shows altitude of water table in feet above mean sea ‘
. : e 24-72 | C | oo |oco_o 99.6| 96.8 BTub! s saasan | cmamncion 22 PR R (S — A-4 (8) ML
level. Contour interval 10 feet. Relative position of water
table in September 1958 is shown in hydrograph (Figure 2) 0-7 [ A foooofoeen 100 | 85,71 8201 . .. |.coenee T | AR o] o mmmmim vl - B
3 YEFOgTOP 5C 7Y = T P 99.9| 94.9| 78.2 | ______|._______ 40 | <4 || _] A-4 (8 | ML | Am4
24-72 |B-C |______ |- 98.8| 92.2 IR e P — 20 L S I [ A-4 (4) ML
" 0216 | A |ecosemsesess 99.5| 85.5 69.3 | cocmeee | mmmeee e <40 P T [ [ A-4 (7) ML
Perennial stream L i N N 99.6| 85.7| 66.8 ... | .. <a0 | <4 | ITTTTTIITTTTTT a-d__i8) | wm | B
Bottom of stream channel almost always below water table _ 0-12| A |______|.____ 99.8| 98.0 91.4 | oo oo <40 | <10 | oo eeeeeod A-4 (8) |ecocaao-
6C 12:28 | B |sseses |osmes 99.8| 96.6 89.6 | e | cmeeeee 32 3 | cmmmmeee| e A-4 (8) ML AM4
= B 28-72| C | __|-o.__. 99.5| 95.0| 88.2 | ___oo__|oooo__- 22 | P P A-4  (8) ML
rmi - | . 8 | —mssssmilscsenns 40 | €2 | swssmsses| sesmememsd A-4 8 ML
Intermittent stream | ] B ool By | | e e I s as | mr
Bottom of stream channel above water table part of the time and 6D 36-47| D 99.9| 953 e3.7| . | " <0 | <a |\ A-4  (6) ML AM4
below water table part of the time ) a7-12| B2 |______|_____ 99.6| 98.6 92.6 | o 27 8 | _____ e P A-4 (8) CL
1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
2Based on AASHO Designation: T91-49. ¢
*Based on AASHO Designation: T180-57.
TABLE 1.— Y 4Highway Research Board system (see table 2); group index given in parentheses.
Eoplannisen of lether symbols 5Unified Soil Classification system: Technical Memorandum No. 3-357, v. 1, Waterways Experiment station, Corps of Engineers,
March 1953. .
Symbol Explanation
AM Surficial alluvial mantle, Pleistocene age.
M Marine deposit. .
? MTM Marine Hital nusesh TABLE 4.— Characteristics of the engineering soil types in the Taylors Bridge Area
25 | {05/ o— racteristics o engineering sotl types in aylors
Engineering properties
Soil In place Disturbed?! Suitable
type Description Origin compaction
. shs equipment
SOIL 'SYM'BOLS Suitability as Suitability as a S:;:ltba:sll;tg' ez: Compaction oE
The map symbols used in this report to designate the a subgrade? |wearing surface? Fatesial characteristics
various types of soils are a modification of the system used
in the_engineering soil survey.of New Jersey (Rogers, 1955). Fair to good  |[Poor if surface is |Rair to good deq{Fair to good de-
The first part of the symbol is a letter, or group of letters, Nonplastic to slightly ) . depending on A-4. Good to €X- | pending on rel{ pending on rel-| )
o ¥ which identifies the parent material according to the classifi- AM24 plastic, sandy and silty F;‘iv?al deposits of | omount of A-2| cellent, d:pe;ldmg ative amounts | ative amounts | Rubber-tired
-~ . s elstocene age. i on amoun i
< 3| cation developed by Lueder (1950) (see table 1). The second soil. 2 “;:te“al ;?ft binder pre:ent of A-4 and A-2 | of A-4 and A-2| equipment.
3 9| part of the symbol is a number which identifies the soil group BUler Bratig: | & surtace 18 A, | T o0t FEsEmt.
%@ according to the classification system adopted by the Highway
2& Research Board (Allen and others, 1945) and used with some Slightly plastic, silty and Fluvial and possi- . T
2z 3) modifications by the Delaware State Highway Department AN clayeg, goil. 8 ECN :}YP?Z?S‘:ZCZ‘;?:“: Faie Fair Fair Fair :qui:; el:te
22 (see table 2). A two-digit number indicates that two soil =
2 X H types are present within the same soil profile; for example,
b the symbol AM24 implies that both A-2 and A-4 soils are ; Wazige deposits of :
8"\ ; A Z .. e M3 Nonplastic, well-sorted Pleistocene or Fair Fair Fair Poor Vibratory
© present in the same soil profile, but usually in different sand. Recent age. equipment.
horizons.
Two different soil symbols may be combined by either a Soil rich in organic ma-
horizontal bar(%)or a diagonal bar (Am4/24). A horizontal wa | terial and subject to in- | Tidal marsh de- | I ' ' .
bar indicates that the soil designated by the denominator nundation by high tides. | posits. SRS ariable Varishie variable Variable.
underlies the soil designated by the numerator within a depth No definite profile.
of 20 to 72 inches. If the letter symbol is omitted from the - -
denominator, the parent material is the same as that shown Not suitable if sur- i
’ p i b i Nonplastic to slightly Not suitable to | face is A-6. Poor[Not suitable to |poor to good de .
for the numerator. A diagonal bar indicates that two soils plastic sandy and silty | Fluvial, paludal good depending if surface is A-4. good depend- | pending on rel-| Rubber-tired e-
are interspersed within the area so designated, but they are soil associated with and lacustrine on amount of | Good to excellent,| Ing on rela- ative amounts | quipment for’
not present in the same soil profile. The predominant soil AM24/46 | q1ightly plastic to highly| deposits of A-6 or A-2 depending on a- tlfvz aé“‘f&‘“is of A-6, A-4, ;‘*Mt?‘h lf{heepf s-
s s s : plastic silty and clayey | Pleistocene age. | material left | mount of binder | ©% £°0, A%, and A-2 pres- | OOt rollers ior
type is identified by the symbol that precedes the diagonal bar. coil. after grading. | present, if sur- | and A-2 pres- | ent. AM46.,
face is A-2. ent.
Srarslsaii b Sl Fluvial and . |Not suitable to [Not suitable to Rubber<tized
onplastic to slig! Y uvial and possi- fair dependin oor depend- ubber-tired e-
REFERENCES plastic silty soil asso- bly eolian deposits| ,, amo?mt ofg Not suitable if sur- }i)ng - rila- quipment for
Allen,Harold, and others, 1945, Report of committee on classifi- AM4/M46| ciated with slightly of Pleistocene age| A_g or A-4 face is A-6. Poor| tive amounts |POOT AM4, sheep’s-
cation of materials for subgrades and granular type roads: plastic to highly plastic | and marine depos-| material left | if surface is A-4.| o¢ A_g ang foot rollers for
Highway Research Board, 25th Ann. Mtg., Oklahoma City, Bilty and. elayey goil. its. after grading. A-4 present, BEg,
1946, Highway Research Board Proc., v. 25, p. 375-388.
Lueder, D. R., 1950, A system for designating map-units on IFor soil types designated by two-digit numbers, these columns refer to the composite soil. .
o engineering soil-maps in soil exploration and mapping: :\Il}lhten r::otdsugjgg.tt .to frost ac!:;ox.l. 1:‘1"1;).51? wgl a.fffecizc;c1 soils d'chat f:lontai: a;?p?ecfiabtie stilt ancji ;:}ay and have a high moisture content.
"E Highway Research Board Bull. 28, p' 17_35. nireated, 1tlves may ald 1n stabilization O € sandy solls and minimize qusty conditions.
2 Rogers, F. C., 1955, Engineering soil survey of New Jersey,
= Report No. 1: Rutgers Univ. Eng. Research Bull. 15, 114 p.
3
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