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l AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 01-01411 LOG OF BORING NO. 1 (p.10f3)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH | SURFACE ELEVATION: 853.6 GEOLOGY | y | pc | SAMPLE | REC FIELD & LABORATORY TESTS
} ; TYPE | IN
FEET MATERIAL DESCRIPTION - | WC JDEN| LI | PL [(%-200)
1 - Fill, mostly silty sand with gravel, black
2 ‘
3 - Fill, mostly silty sand, a little gravel, linestone 1M 5§ | 18
4 - and sand, dark brown and brown
2 1 8 | M §s | 18
7 | Fill, mostly sandy lean clay, a little gravel,
g | brown : 4 | M 8 | 18
9
16 -~ Fill, mixture of silty sand and cinders, brown and 4 | M ss | 18
11 - dark brown
12
13 - 51 M 88 g
14 | Fill, mostly sandy lean clay, a little gravel,
15+ brown and dark brown 5 | M ss | 18
16
17
18 FILL 6 | M SS. | 10
19
20 + 6 | M 88 12
21
gg “| Fill, mixture of lean clay and sandy lean clay, a 1 tw | 11
24 - little gravel, reddish brown and brown
25 ' 6 | M SS | 18
26 |
27 —
28 5 I M 88 18
29 - ‘
30 4 | m X 88 | 18
31
32
33
34 -
35 68 | M SS | 18
36
g; _| Fill, mostly sandy lean clay, a little gravel,
39 -| brown and light gray
40 - 8§ | M ss | 18
41
42 —
43 == SWAMP
44 - Organic clay, black, firm (OH) <= =| DEPOSIT ;
:2 _nLean clay, gray, firm (CL) e 8 SS | 18 gg
47 Organic clay with shells, dark gray and dark 225 SWAMP
:g 7] brown, firm (OH/PT) =~ DEFOSLIT
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
LED| CASING | CAVE-IN | DRILL WATER .
0-49%'  3.25" HSA patE | TIME |SSYEIT| BENY | el [FLOID LEVEL| LEVEL | THEATTACHED
49%-155%' RD w/DM 10/9/02 | 1:08 51.0 49.5 50.7 452 | SHEETSFORAN
Bentonite  Grout EXPLANATION OF
BORING RMINOLOGY ON
COMPLETED: 10/9/02 TER
CC. JS  CA: DS Rig 91 THISLOG

2/99



AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO:
PROJECT:

01-01411

1.OG OF BORING NO.

1 (p.2 of 3)

Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN

DEPTH
IN
FEET

GEOLOGY

N

MC

SAMPLE
TYPE

REC
TN.

FIELD & LABORATORY TESTS

WwC

DEN

LL

PL

%a~200),

51 4
52
53
54 —
35 =
56
57
58
59

MATERIAL DESCRIPTION

Organic clay with shells, dark gray and dark
brown, firm (OH/PT)

:

Organic clay, black, firm (OH)

i
{

o
i
b

i i
lyy Iy

]
|m
fy

m
|||:
J]

SWAMP
DEPOSIT

60 —
61

Sand with silt, a little gravel, medium grained,

brown, waterbearing, loose (SP-SM)

] COARSE
J{ALLUYIUM

7| Lean clay, a little gravel, brown, stift (CL)

N

MIXED
ALLUVIUM

Lean clay, dark gray, firm, laminations of silt
and waterbearing sand (CL)

DN

Silt, gray, wet, loose, lenses of waterbearing
sand (ML)

FINE
ALLUVIUM

L

] Sandy lean clay, a little gravel, brown, stiff,
_{ lenses of waterbearing sand (CL)

MIXED
ALLUVIUM

Sandy lean clay, a little gravel, reddish brown
and gray mottled, very stiff (CL)

TILL

Lean clay, brown, very stiff (CL)

FINE
ALLUVTUM

6

12

17

18

18

19

192

16

M

53

88

58

S8

58

58

58

S8

8s

58

35

5SS

18

18

18

18

18

18

18

18

18

13

92

37




A

AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NG:
PROJECT:

01-01411

LOG OF BORING NO.

1 (p.3of3)

Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN

-
DEPTH
IN

FEET

MATERIAL DESCRIFTION

GEOLOGY

N

MC

SAMPLE
TYPE

REC
IN.

FIELD & LABORATORY TESTS

wC

DEN

LL

PL

%%-200

1 H
111 —
112 —
113
114 -
115 o
116
117

Sand, a little gravel, apparent cobbles, medium
grained, brown, waterbearing, medium dense
(SP)

113
119 —
120 —
121 —
122
123 —
124 —
125 —
126
127
128 —
129
130
131
132
133
134 —
135
136 —
137
138 —

Sand, fine grained, brown, waterbearing, dense
to loose, some lenses of silty sand below about
13.5'(SP)

COARSE
ALLUVIUM

139 -
140 —
141
142
143 -

Sand, a little gravel, medium grained, brown,
waterbearing, medium dense (SP)

144
145
146 —
147 —

Clayey sand, a little gravel, brown, very stiff,
lenses of waterbearing sand (8C)

MIXED
ALLUVIUM

AN o i e e

148 —
149 —
150 —
151 —
152 -
153
154 —
155 —

Sandstone, tan to white, waterbearing

7Y sT. PETER
FORMATION

19

16

35

19

12

10

52

67

)

58

$5

S8

S8

S8

S35

88

55

88

SS

10

13

18

18

18

18

18

18

18

END OF BORING

“T+FINE
ALLUYIUM

(LY.
T

2/99



AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _ 01-01411 LOG OF BORING NO. 2 (p.10of3)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valiey, MN
DEI};II'H SURFACE ELEVATION: 851.6 GEOLOGY N | Mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we [pEN| LL | PL [%-200
1 -[\3" Bituminous pavement
5 | Fill, mostly silty sand with gravel, dark brown
3 | Fill, mostly silty sand, pieces of limestone and 10
4 -1 bituminous pavement, brown and black
5 Fill, mostly sandy lean clay, a little gravel, 18
6 | brown, a little dark brown :
; _i Fill, mixtwe of sandy lean clay, clayey sand and 18
o . silty sand, a tittle pravel, brown
10 5 Fill, mostly silty sand with cinders, a little 12
11 - gravel, dark brown
12
13 - - 18
1+ | Fill, mostly silty sand, a little lean clay, brown, a y
16 | little dark brown
17
18 - 18
19 :
20 FILL "
21 —
22 —
23 - 18
24
25 1 Fill, mixture of sandy lean clay and lean clay, a 18
26 — little gravel and silty sand, brown, a little dark
27 H brown
28 - 13
2% —
30 18
31
32
33 18
34 -
35 18
36 —
33 i 18
39 4
40 — 18
41 -
o . =1 SWAMP
:i — Organic clay, black, very soft (OH/PT) 22! DEPOSIT
45 — Sand, medium grained, brown, waterbearing, .__|COARSE 13
46 _|\very loose (SP) === %QM_
_L. Organic clay with shells, gray, very soft —
47 EPOSIT
48 (OAPT) 17
49 | Lean clay, a little wood, lenses of black, gray, FINE
firm (CL) ALLUVIUM
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER .
0-44%'_ 3.25" HSA pate | TivE  (SPMELED| GASRS | BePTH |pUDLEVEL] LEVEL | THE ATTACHED
44%-130' RD w/DM 10/11/02 | 10:30 | 46.0 44.5 36.7 | SHEETSFORAN
Bentonite Grout EXPLANATION OF
BORING TERMINOLOGY ON
COMPLETED: 10/14/02
THIS LOG
cc: JS

2/99

cA: DS Rig 91



B AMERICAN
A ENGINEERING
& TESTING, INC.

SUBSURFACE BORING LOG

AETIOBNO:  01-01411

LOG OF BORING NO.

2 (p.20f3)

PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN

DEi]P;ITH
FEET MATERIAL DESCRIPTION

GEQLOGY

N

MC

SAMPLE
TYPE

REC
IN.

FIELD & LABORATORY TESTS

wC

DEM

LL

PL

%o-200)

51 -
52 -| Lean clay, a little wood, lenses of black, gray,
53 4 fm (CL)

=

FINE
ALLUVIUM

54
55 ~

% Sand with silt, a little gravel, medium grained,

gray, waterbearing, mediom dense (SP-SM)

11coaRrsE
| ALLUVIUM

37
58
39 -| Lean clay, a little gravel, gray, stiff (CL)
60 —
61

MIXED
ALLUVILM
OR
WEATHERED
TILL

62
63
g; 7| Sandy lean clay, a little gravel, gray, stiff (CL)
66
67

AMMIMINY

TILL

68

gg B Silty sand, a little gravel, brown, wet medium

71 -] dense, lenses of waterbearing sand (SM)

TILL OR

JALLUVIUM

12
73 5
T _
75 =1 Sandy lean clay, a little gravel, brown to gray,
;’g 7 very stiff (CL)

78 —
79
80 —
81 —
82 -
83

TILL

84
85

g6 | Lean clay, brown, very stiff (CL)

FINE
ALLUVIUM

87

gg _| Sand with silt, a little gravel, medium grained,

90 brown, waterbearing, loose (SP-SM)
91

22
93 —
94 —
95 -1 Sand with gravel, medium grained, brown,
96 - waterbearing, medium dense (SP)

97 -
98
99 —
100
101
102 -
103 —
104 -
105 —
106 —

107 - n .
108 - Gravel with sand, brown, waterbearing, medium

_| dense (GP)

|COARSE
[ ALLUVIUM

]

11

23

26

.19

3

n

16

M

55

58

58

88

85

58

S8

85

S3

58

58

13

18

18

18

18

18

18

18

18

18

36

28

2/99



A

111 —

112
113 —
114 —
115
116 -
117
118
119
120
121 -
122 —
123
124
125 -
126 —
127
128 —
129
130

No samples taken, action of drilling rig indicated
very gravelly material and drilling fluid could
not keep boring hole from caving in

AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AeTioBNo: _ 01-01411 LOG OF BORING NO. 2 (p. 3of 3)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH GEOLOGY | y | |SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE [ IN. | we [pEN] LL | PL {%-20
’_“ 110 4 Gravel with sand, brown, waterbearing, medium "= [COARSE
dense (GP) = ALLUVIUM | 19 | W 88 | 10

END OF BORING

2/99




l AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: __ 01-01411 LOG OF BORING NO. 3 (p.1ofl)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH | SURFACEELEVATION: ___ 8467 GEOLOGY | SAMPLE | R | FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. DEN| LL | PL [26-200
1 _h6" Bituminous pavement
5 | Fill, mostly silty sand with gravel, dark brown
3 -| Fill, mixture of lean clay and silty sand, a little 15 §8 | 18
4 —~gravel, brown and dark brown
5 | Fill, mostly lean clay, brown and dark brown FILL 6 ss | 18
6
7 - Fill, mostly sandy lean clay, a little gravel,
§ - brown 4 58 10
9
10 - Fill, mostly sand with cinders, brown and dark
2 55 18
11 -} brown
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
- MPLED| CASING | CAVE-IN [ DRILLIN
0-9%' 325" HSA pate | TiME (SPUELED| CASING | G |rUTBTEVEL THE ATTACHED
' SHEETS FOR AN
EXPLANATION OF
BORING
COMPLETED: _10/14/02 TERMINOLOGY ON
CC: JS _ CcA: DS  Rig: 91 THISLOG

2/99



B AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
asriopne: _ 01-01411 LOG OF BORING NO. 4 (p.1ofl)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH | SURFACE FLEVATION: 842.0 GEOLOGY | y | e | SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. } we |pEN| LL | PL [%-200
1 35" Bituminous pavement ﬁ
5 _| Fill, mostly siity sand with gravel, dark brown
3 - Fill, mixture of clayey sand and silty sand, a little 6 | M é SS | 18 27
4 gravel brown, a little dark brown
5 1 Fill, mostly sandy lean clay, a little gravel, FILL 10 | M é ss | 18
6 | ‘
7 _Rbrown y
8 . ) . . . 4 M SS }3
o | Fill, mostly sand with silt, a little gravel and silty
1? _| sand, brown aqd dark brown 5 | M ss | 18
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-9%' 3.25" HSA DATE | TIME \°DEpTH | DEPTH | DEPTH |FLUIDTEVEL] LEVEL | THE ATTACHED
- SHEETS FOR AN
EXPLANATION OF
—BORING 'ERMIN
COMPLETED: _10/14/02 TERMINOLOGY ON
THIS LOG

cC: J8§ CA: DS Rig 91

2/99



AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
agTioBNo:  01-01411 LOG OF BORING NO. 5 (p.1of1)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH | SURFACE ELEVATION: 834.9 GEOLOGY | y | yc |SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we [DEN| LL | PL [%-200
| -N\6" Bituminous pavement /
» _| \6" Concrete
3-— Fill, mostly sand, a little gravel, brown and dark 10| M 88 {5
4 -] brown ‘ :
5 4 Fill, mostly sandy lean clay, a little gravel, FILL 5 1M 85 |18 50
6 - _brown '
7 —
g -| Fill, mostly sand, a little gravel, brown 2 | M 85 | 18
9
10 1 Fill, mostly lean clay, brown 2 | M 58 | 18
"' “TEND OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
: SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-9%;' " pate | TiME | SAMERED| ASNG | el [FLUUDTEVEL| LEVEL | THEATTACHED
9% 325" HSA
SHEETS FOR AN
EXPLANATION OF
BORING TERMINOLOGY ON
COMPLETED: 10/14/02 ]
cc:JS ca:DS Rig THIS LOG

2199



il  AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
aeTiosno:  01-01411 LOG OF BORING NO. 6 (p.10of1)
PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN
DEPTH | SURFACEEI EVATION: 850.4 GEOLOGY SAMPLE | REC | FELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. DEN| LL | PL §4-200
1 - 2" Bituminous pavement
5 | Fill, mostly silty sand with gravel, dark brown
" 3 - Fill, mixture of silty sand and clayey sand, z little FILL SS | 18
4 -}~ gravel, brown, a little dark brown
5 — SS 12
6 1 Fill, mixture of sandy lean clay and lean clay, a
7 Tlittle gravel, brown, a little dark brown ss | 16
8 -
9 —
10— Ss | 18
' T"END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING DRILLING
0-9%' 325" HSA DATE DEPTH | DEPTH FLUID LEVEL THE ATTACHED
SHEETS FOR AN
EXPLANATION OF
[ HORING TERMINOLOGY ON
COMPLETED: _10/15/02
cC: IS cA: DS Rig 91 THIS LOG

2/99




AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO:  01-01411 LOG OF BORING NO. 7 (p.10f1)

PROJECT: Plymouth Avenue Bridge Over BNSF Railroad; Golden Valley, MN

FIELD & LABORATORY TESTS

DEPTH | SURFACE ELEVATION: 848.5 GEOLOGY | y | mc | SAMPLE | REC
FEET MATERTAL DESCRIPTION TYPE | IN. | we [DEN| LL | PL [%-200
| -1\2.5" Bituminous pavement _
5 -4 Fill, mostly sandy lean clay, some pieces of
3 - \limestone, dark brown 5 | M ss | 18
T
5 4 Fill, mixture of sandy lean clay and lean clay, a FILL _
« | little gravel and silty sand, brown, a little dark 3 M |X] 55 | I8
7 -t brown and black . 15
8 5 1M ss | 18
9 p—
i{}) — 4| M Ss | 18
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
' SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-9%'  3.25" HSA DATE | TIME |BEprii | DEPTH | DEPTH |[FLUIDLEVEL| LEVEL | THEATTACHED
SHEETS FOR AN
EXPLANATION OF
BORING :
COMPLETED: _10/15/03 TERMINOLOGY ON
¢c: S CA: DS Rig: 91 THISLOG

2/99 .




[ U.S. STEVE OPENING IN INCHES I U.S. SIEVE NUMBERS | HYDROMETER )
6 43 Pus Laa 2y 3 g 6 5104169 30 45 50 59 100 14 200
100 IR glq\tll,lll T rram
95 M N [ .
N N : :
® TR S
5
% s :
N b
hd :
p 7 : :
5 7 . \
R
C
E &5 \
N
T 4 -
: X
1 55
N
E s0
R :
45 d
B |
Y w0 :
W :
E 35 i
1 :
chl 30 \.\
T 25 ‘
20
15
10
; i
0 s :
100 L lHh 1 ) 01 0.0 0.001
GRAIN SIZE IN MILLIMETERS
R
COBBLES GRAVEL _SAND SILT OR CLAY
coarse fine coarse l medism fine
Specimen Identification Classification MC%| LL | PL Pl Ce | Cu
4 28
X 5 33
Specimen Identification | D100 D60 D30 D10 | %Gravel | %Sand | %Silt | %Clay
o 4 28 | 25.00 0.78 0.112 232 50.2 26.6
X 5 53 9.50 0.16 4.8 455 49.7
PROJECT Plymouth Avenue Bridge Over BNSF Railroad; JOB NO. 01-61411
Golden Valley, MN DATE 10/14/02
, AMERICAN '
A ENGINEERING GRADATION CURVES
\= TESTING, INC. y




BORING LOG NOTES

DRILLING AND SAMPLING SYMBOQLS

Symbol Definition

B.H,N:  Size of flush-joint casing .

CA: Crew Assistant (initials)

CAS: Fipe casing, number indicates nominal diameter in
inches

CC: Crew Chief (initials)

COT: Clean-out tube

DC: Drive casing; number indicates diameter in inches

DM: Drilling mud or bentonite slurry

DR: Driller (initials)

DS: Disturbed sample from auger flights

FA: Flight auger; number indicates outside diameter in
inches '

HA: Hand auger; number indicates outside diameter

HSA: Hollow stem auger; number indicates inside diameter
in inches

LG: Field logger (initials)

MC: Column used to describe moisture condition of

samples and for the ground water level symbols
N (BPF): Standard penetration resistance (N-value) in
blows per foot (see notes)

NQ: NQ wircline core barrel
PQ: PQ wireline core barrel
RD: Rotary drilling with fluid and roller or drag bit

REC: In split-spoon (see notes) and thin-walled tube
sampling, the recovered length (in inches) of sample.
In rock coring, the length of core recovered
(expressed as percent of the total core run). Zero
indicates no sample recovered.

REV: Revert drilling fluid :

SS8: Standard split-spoon sampler (steel; 13" is inside

diameter; 2" outside diameter); unless indicated
otherwise

SuU Spin-up sample from hollow stem auger

TW: Thin-walled tube; number indicates inside diameter
in inches

WASH: Sample of material obtained by screening returning

rotary driiling fluid or by which has collected inside
the borehole after “falling” through drilling fluid

WH: Sampler advanced by static weight of drill rod and
140-pound hammer

WR: Sampler advanced by static weight of drill rod

94mm: 94 millimeter wireline core barrei

y. Water level directly measured in boring

V- Estimated water level based solely on sample
appearance

TEST SYMBOLS
Symbol  Definition
CONS:  One-dimensional consolidation test

DEN: Dry density, pcf
DST: Direct shear test

E: Pressuremeter Modulus, tsf

HYD: Hydrometer analysis

LL: Liquid Limit, %

Lp: Pressuremeter Limit Pressure, tsf

QcC: Organic Content, %

PERM: Coefficient of permeability (K) test; F - Field;
L - Laboratory

PL: Plastic Limit, %

qp: ‘Pocket Penetrometer strength, tsf (approximate)

q: Static cone bearing pressure, tsf

4, Unconfined compressive strength, pst

R Electrical Resistivity, ohm-cms

RQD: Rock Quality Designator in percent (aggregate length
of core pieces 4" or more in length as a percent of
total core run}

SA: Sieve analysis

TRX: Triaxial compression test

VSR: Vane shear strength, remoulded (field), psf

VSu: Vane sheat strength, undismrbed (ficld), psf

WC: ‘Water content, as percent of dry weight

%-200:  Percent of material finer than #200 sieve

STANDARD PENETRATION TEST NOTES

The standard penetration test consists of driving the sampler with
a 140-pound hammer and counting the number of blows applied
in each of three 6" increments of penetration. If the sampler is
driven less than 18" (usually in highly resistant material),
permitted in ASTM:D1586, the blows for each complete 6"
increment and for each partial increment is on the boring log.
For partial increments, the number of blows is shown to the
nearest 0.1' below the slash,

The length of sample recovered, as shown on the "REC"
column, may be greater than the distance indicated in the N
column. The disparity is because the N-value is recorded below
the initial 6" set (unless partial penetration defined in
ASTM:D1586 is encountered) whereas the length of sample
recovered is for the emtire sampler drive (which may even
extend more than 187).

01FLDO012(05/02)

AMERICAN ENGINEERING TESTING, INC.



-CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ASTM Designation: D 2487
{Bassd on Unified Scii Classification System)

AMERICAN ENGINEERING
TESTING, INC. _

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests?

Soil Classification

Coarse-Grainea Sails

More than E0% ratzined on

Mo. 200 sieve

Fine-Grained Soils
50% or mare passes tha
No. 200 sigve

Highly arganic sails

Giwe  group Name?
Symuool
Gravels Clean Gravels Cuz4 and 1xCcgd® GW Weil graded gravai®
Mora than 50% doarse Less than 5% fines® -
fraction retained on Gu~=4 and/or 12> Coo=3% a@p Paorly gradad gravei®
No. 4 sieve
Gravals with Fines Fines clagsily as ML ar MH GM Silty gravel™H
Mora than 12% lines®
Fines classify as CL or CH GC Clayey graves” S/
Sands Ciean Sands Cuz=5 and 1= Cexaf swW Wellgraded sana’
E0% ¢r mora of coarse Less than 5% fnes”?
fraction passes Na, Gu=B anglor 1>Ce>3° SP Poorly graded sand’
4 sieve
Sande with Fines Fines classity as ML aor MH 5M Silty sang®H*!
More than 12% fines”
Fines classify as CL or CH sC Clayay sang®H/
Silts and Claya inorganic Pl=7 and piats on or above cL Lean ctay™t¥
Liquid limit less than 50 “A" tine’
Pl<4 or plots beiow A" ML Sijptem
ling”
organic Liguig limit - oven dried TS oL Otrganie clay %M
Liquid limit - nat dried Organic sitLM.0
Siits and Clays ingrganic FI plats on or sbove A" line GH Fat clay*t™
Liquid limit ¢ or mare
P! plots befow "A"” line MH Elastie silF*-¥
organic Liguid limit - oven dried <075 OH Organic clay*t™*
Lguid iimit - not dried iy
Organic siftt -9
PT Peat

Primarily organic matter, dark in ¢gior, and arganic ador

4Bassd on tha marenal passing the 34n. (75-mm} siove.
it fieid sampla entained cobblas or bouldars. or bath. add

*'with cobbles or boulders. or both'™ to group name.

C@ravels with 5 10 12% fines require duai eympols:
GW-GM well-gradad gravel with silt
GW-GC weil-graded gravel with clay
GP-GM poorty gmded gravel with sit
GP-GC poorly graged gravel with ciay

934nas with 5 1o 12% fines require dual Sympois:
SW-5M weil-graded sand with silt

Li soil contains2x15% gravel. atd “with gravei” 1 groug

PLASTICITY INDEX{PI)

SW-SC walkgradeq sand with clay name.
SP-SM pooriy granoed sand with it
SP-3C pooriy graded sand with clay
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Digr0g

FIf 50il contminaz15% sand. add “with sang”’ 1o graup

name.

Git lingg ciassity as CL-ML. use dusl symual GC-GM, or
SC.3M.

Mt finas are organic. aud “with organic fines” 1 group
name.

“it Avernerg firmes plot in hatched area, soi is a CL-ML,

siity ciay.

MIf seil cantaing 15 1o 29% plus No_ 200. 249 “with sara”

ar “wilh gravel.” whichaver is pradominant.
Lit soil contains=20% plus ao. 200, preaaminanuy sand,
_ agg “sandy” to o group narte.

My zaii conlzinsZ20% plus No. 200, predominantdy

Opy plety below A" line.

gravel. aog “gravely” lo group nams.
Npiar4 an plots on or above A" llna.
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GENERAL TERMINOLOGY NOTES FOR
SOIL IDENTIFICATION AND DESCRIPTION

GRAIN SIZE
Term Particle Size
Boulders Over 12"
Caobbles 3" to 12
Gravel #4 sieve to 3"
Sand #2060 to #4 sieve

Fines (silt & clay) Pass #200 sieve

GRAVEL PERCENTAGES
Term Percent
A Little Gravel 3%-15%
With Gravel 15%-30%
Gravelly 30%-50%

CONSISTENCY OF PLASTIC SOILS

RELATIVE DENSITY OF NON-PLASTIC SOILS

Term N-Value, BPF Term N-Valye, BPF
Very Soft less than 2 Very Loose 0-4
Soft 2-4 Loose 5-10
Firm (Medium) 5-8 Medium Dense 11-30
Stiff 9-15 Dense 31-50
Very Stiff 16-30 Very Dense Greater than 50
Hard Greater than 30
MOISTURE/FROST CONDITION LAYERING NOTES
(MC Columm)
D (Dry): Absence of moisture, dusty, dry to touch. | Laminations: Layers less than %" thick of differing material
M (Moist): Damp, although free water not visible. or color.
Soil may still have a high water content
(over "optimum"}.
W (Wet/ Lenses: Pockels or layers greater than %" thick of
Waterbearing): Free water visible. Intended to describe differing material or color.
non-plastic soils. Waterbearing usually
relates to sands and sands with silt.
F {Frozen): Soil frozen.
FIBER CONTENT OF PEAT OR /ROOTS DESCRIPTION
Teom Fiber Content (Visual Estirnate} Soils are described as organic, if soil is not peat and is judged
: to have sufficient organic fines content to influence the soil
Fibric: Greater than 67% properties.
Hemic: 33-67% .
Sapric: Less than 33% With roots:  Judged to have sufficient quantity of roots to
influence the soil properties.
Trace roots: Small roots present, but not judged to be in

sufficiemt quantity to significantly affect soil
properties.
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