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LABORATORY TEST RESULTS
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PROJECT: Flood Protection Project

AREA:

LABORATORY TEST RESULTS

Huntington, VA

TEST: Natural Moisture Contents (ASTM D2216) & Atterberg Limits (ASTM D 4318)

DATE: Jun.2008

Moisture Atterberg

Hole No.  Sample No. Depth (ft.) Content, % LL PL Pl Classification Symbol
DH-1 Jar-4 3.0-4.5 31.7 52 23 29 Fat Clay CH
DH-1 Jar-9 10.5-12.0 25.4 50 20 30 Fat Clay CH
DH-1 Jar-11 15.0-16.5 21.9 36 21 15 Lean Clay CL
DH-1 Jar-14 22.5-24.0 23.7 44 21 23 Lean Clay CL
DH-1 Jar-15 25.0-26.5 21.8 48 22 26 Lean Clay CL
DH-2 Jar-3 1.5-3.0 41.1 61 32 29 Elastic Silt MH
DH-2 Jar-7 7.5-9.0 16.6
DH-2 Jars 8&9 9.0-11.6
DH-2 Jar-11 12.5-14.0 26.3 53 21 32 Fat Clay CH
DH-2 Jar-18 30.0-31.5 36.7 70 34 36 Elastic Silt MH
DH-2 Jar-23 40.0-41.5 19.9 36 20 16 Lean Clay CL
DH-3 Jar-4 5.0-6.5 6.9 Not Enough Sample to Test.
DH-3 Jars 6-8 10.0-16.5 11.2 27 23 4 Silt ML
DH-3 Jar-10 20.0-21.5 24.3 44 22 22 Lean Clay CL
DH-3 Jar-16 35.0-36.5 26.3 54 26 28 Fat Clay CH
DH-3 Jar-20 45.0-46.5 24.0 43 20 23 Lean Clay CL
DH-4 Jar-3 2.5-4.0 21.8
DH-4 Jar-5 7.5-8.8 36.5 75 22 53 Fat Clay CH
DH-4 Jar-7 10.0-11.5 40.4 81 31 50 Fat Clay CH
DH-4 Jar-13 25.0-26.5 22.4 42 19 23 Lean Clay CL
DH-4 Jar-21 45.0-46.5 25.6
DH-4 Jar-23 55.0-56.5 28.4 66 30 36 Fat Clay CH
DH-5 Jar-4 3.0-4.5 5.3
DH-5 Jars 6-9 6.0-12.0 10.3
DH-5 Jar-13 20.0-21.5 25.2 47 20 27 Lean Clay CL
DH-5 Jar-17 30.0-31.5 23.5
DH-5 Jar-21 40.0-41.5 29.1 58 27 31 Fat Clay CH
DH-6 Jar-3 1.5-3.0 215 61 25 36 Fat Clay CH
DH-6 Jar-6 6.0-7.5 23.3 53 25 28 Fat Clay CH
DH-6 Jars 7-11 7.5-16.5
DH-6 Jar-14 22.5-24.0 25.1 67 24 43 Fat Clay CH
DH-6 Jar-18 32.5-34.0 26.5 50 23 27 Fat Clay CH

Note: The Atterberg Limits test is only performed on minus No. 40 material portion of a
sample and does not represent the entire sample. Refer to the Visual Classification or the
Gradation Analysis for the complete classification.
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LABORATORY TEST RESULTS

PROJECT: Flood Protection Project

AREA:

TEST: Natural Moisture Contents (ASTM D2216) & Atterberg Limits (ASTM D 4318)

Huntington, VA

Moisture
Hole No. Sample No. Depth (ft.) Content, %
DH-7 Jar-4 3.0-45 27.4
DH-7 Jar-6 6.0-7.5 17.5
DH-7 Jar-8 9.0-10.5
DH-7 Jars 9-11 10.5-16.5
DH-7 Jar-12 17.5-18.0
DH-7 Jar-15 22.5-24.0 33.5
DH-7 Jar-20 35.0-36.5 23.0
DH-8 Jar-6 4.5-6.0 60.8
DH-8 Jars 9-11 9.0-14.0
DH-8 Jar-12 15.0-16.5
DH-8 Jar-14 20.0-21.5 28.0
DH-8 Jar-19 32.5-34.0 24.5
DH-8 Jar-23 40.0-41.5 27.7
DH-9 Jars 5&6 4.5-7.5 19.4
DH-9 Jar-9 10.5-12.0
DH-9 Jar-10 12.5-14.0
DH-9 Jars 11-12 15.0-18.6
DH-9 Jar-15 22.5-24.0 25.9
DH-9 Jar-23 42.5-44.0 21.9
DH-10 Jar-7 7.5-9.0 43.9
DH-10 Jar-12 15.0-16.5 12.0
DH-10 Jars 14&15 20.0-24.0 13.0
DH-10 Jar-17 27.5-29.0 21.7
DH-10 Jar-19 32.5-34.0 24.0
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DATE: Jun.2008

Atterberg
Classification Symbol
Fat Clay CH
Lean Clay CL
Elastic Silt MH
Fat Clay CH
Fat Clay CH
Fat Clay CH
Fat Clay CH
Fat Clay CH
Elastic Silt MH
Lean Clay CL
Fat Clay CH

Note: The Atterberg Limits test is only performed on minus No. 40 material portion of a
sample and does not represent the entire sample. Refer to the Visual Classification or the
Gradation Analysis for the complete classification.
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$| LL PL PI PROJECT : Huntington VA
J
—— Jar-4 3.0-4.5 SANDY FAT CLAY CH| 31.7 52 23 29
—x— Jar-9 10.5-12.0 | SANDY FAT CLAY CH| 25.4 50 20 30 | AREA: Flood Protection Project
—A— Jar-11 15.0-16.5 | CLAYEY SAND sC| 21.9 36 21 15
—k— Jar-14 22.5-24.0 | SANDY LEAN CLAY CL| 23.7 44 21 23 | BORING NO.: DH-1
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
f
—— Jar-15 25.0-26.5 | SANDY LEAN CLAY cL| 21.8 | 48 22 26
— — AREA: Flood Protection Project
l— BORING NO.: DH-1
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GBJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

12" [ 4 3" 2" 1.5" 1" 3/4" 1/2"3/8" 4 10 20 40 70 100 200 HYDROMETER
100 l l A l l l ‘ \l‘\ l _‘—;\ l l l
ﬁ \
95
\ h N
90 \ \I\
85 ki
N N )
80 \
. \ I N
70 S g
E . =
jas] 65 o
@] Q
= \ E
= 60 \ |
. \ .
m 55 \ .'JO>‘
o _\ N \ oy
[ 50 W &
Z [l
H =
[ 45 X -
: ki -
4
=i 0 |i\ I =
O \ e
e 35 H
5 N g
30 \ \! \}J H
25 N \! %\
20 \k Y
15
b
10 E*H\
X
5 L
0
1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
J
—— Jar-3 1.5-3.0 SANDY ELASTIC SILT MH | 41.1 61 32 29
—X— Jar-7 7.5-9.0 SILTY SAND with GRAVEL SM| 16.6 AREA: Flood Protection Project
—A— | Jars 8&9 9.0-11.6 |WELL-GRADED GRAVEL with SILT and SAND GW-GM
—k— Jar-11 12.5-14.0 | FAT CLAY with SAND CH| 26.3 53 21 32 BORING NO. : DH-2
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : Huntington VA
J
—— Jar-18 30.0-31.5 | SILTY SAND SM| 36.7 70 34 36
—X— Jar-23 40.0-41.5 | CLAYEY SAND sC| 19.9 36 20 16 | AREA: Flood Protection Project
li— BORING NO.: DH-2
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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Legend | Sample No.

Depth (ft)

Classification (ASTM D 2487)

Nat wc$

LL PL

PI

—— Jar-4

5.0-6.5

WELL-GRADED GRAVEL with SILT and SAND

GW-GM

6.9

—X— Jars 6-8

10.0-16.5

POORLY GRADED SAND with GRAVEL

SP

11.2

27 23

4

—A— Jar-10

20.0-21.5

LEAN CLAY with SAND

CL

24.3

44 22

22

PROJECT: Huntington, VA

AREA: Flood Protection Project

—k— Jar-16

35.0-36.5

FAT CLAY

CH

26.3

54 26

28

REMARKS :

BORING NO.: DH-3

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS:

ASTM D 422,

D4318,

D2216

DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : f{urnhqghgn VA
:
—— Jar-20 45.0-46.5 | CLAYEY SAND SC| 24.0 43 20 23

AREA: Flood Protection Project

REMARKS :

BORING NO.: DH-3

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS: ASTM D 422,

D4318, D2216

DATE: May 2008
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Legend | Sample No.
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Classification (ASTM D 2487) Nat wc$
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2.5-4.0

CLAYEY SAND

sC| 21.8

—X— Jar-5

7.5-8.8

SANDY FAT CLAY

CH| 36.

75
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—A— Jar-7

10.0-11.5

CLAYEY SAND with GRAVEL

81

31

50

PROJECT: Huntington, VA

AREA: Flood Protection Project

—k— Jar-13

25.0-26.5

SANDY LEAN CLAY

5
SC| 40.4
CL| 22.4

42

19

23

REMARKS :

BORING NO. : DH-4

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS: ASTM D 422,

D4318,

D2216

DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : f{urnhqghgn VA
J
—— Jar-21 45.0-46.5 | SANDY FAT CLAY cH| 25.6

AREA: Flood Protection Project

REMARKS :

BORING NO. : DH-4

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS: ASTM D 422,

D4318, D2216

DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE

Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : Huntington VA
J
— Jar-4 3.0-4.5 POORLY GRADED SAND with SILT and GRAVEL SP-SM 5.3

—X— | Jars 6-9 6.0-12.0 | POORLY GRADED GRAVEL with SILT and SAND GP-GM| 10.3 AREA: Flood Protection Project

—A— Jar-17 30.0-31.5 | CLAYEY SAND SC 23.5

BORING NO.: DH-5

REMARKS :

GRADATION CURVES TEST METHODS: ASTM D 422, D4318, Dp2216 | DRTE: May 2008

ENG FORM ENG2087HUNTINGTON VA FPP.GPJ
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
J
—— Jar-3 1.5-3.0 SANDY FAT CLAY CH| 21.5 61 25 36
—X— Jar-6 6.0-7.5 CLAYEY SAND with GRAVEL sCc| 23.3 53 25 28 | AREA: Flood Protection Project
—aA— | Jars 7-11 | 7.5-16.5 | POORLY GRADED SAND with SILT and GRAVEL SP-SM
—k— Jar-18 32.5-34.0 | SANDY FAT CLAY ca| 26.5 | 50 23 27 | BORING NO.: DH-6
REMARKS :
DATE:

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS: ASTM D 422,

D4318, D2216

May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : Huntington VA
J
—— Jar-4 3.0-4.5 CLAYEY SAND sc| 27.4
—X— Jar-6 6.0-7.5 CLAYEY SAND with GRAVEL sc| 17.5 AREA: Flood Protection Project
—A— Jar-8 9.0-10.5 | CLAYEY SAND with GRAVEL SC
—*— | Jars 9-11 | 10.5-16.5 | POORLY GRADED SAND with SILT and GRAVEL SP-SM BORING NO. : DH-7
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM FINE
Legend | Sample No. [ Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : f{urnhqghgn VA
J
—— Jar-12 17.5-18.0 | POORLY GRADED SAND with SILT and GRAVEL SP-SM
—X— Jar-15 22.5-24.0 | FAT CLAY with SAND CH| 33.5 59 29 30 | AREA: Flood Protection Project

REMARKS :

BORING NO.: DH-7

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS: ASTM D 422,

D4318, D2216

DATE: May 2008
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Legend | Sample No.

Depth (ft)

Classification

(ASTM D 2487)
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PROJECT: Huntington, VA

AREA: Flood Protection Project

—k— Jar-14

20.0-21.5

FAT CLAY with SAND

CH| 28.0

63 27

36

REMARKS :

BORING NO.: DH-8

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS:

ASTM D 422,

D4318,

D2216

DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS

12m 6" 4n 3 2" 1.5" 1" 3/4" 1/2"3/8" 4 10 20 40 70 100 200 HYDROMETER
100 l l l l l l l ‘ ‘ #\I‘\ l 0
95
90 i 10
85
80 \ 20
75 \
70 30 g
E g2l
o 65 7
H— \ E
= 60 \ 40 3
Q
E 55 O
=
a9 X
] 50 50 [9p]
& 5
&
[E2] 45 ®
o
E =
4
= 0 ‘i 60 =
o .
35
3] (D)
ny @ sy
30 \Q 70 =
25 \
20 80
15
10 90
5
0 100
1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc$%| LL PL PI PROJECT : Huntington VA
J
— Jar-19 32.5-34.0 FAT CLAY CH 24.5 51 24 27
—_— — AREA: Flood Protection Project
li— BORING NO.: DH-8
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
12" [ 4m 3 2" 1.5" 1" 3/4™ 1/2m3/8" 4 10 20 40 70 100 200 HYDROMETER
100 l l * \ l l l l l l 0
95 \ BN
90 \ \.\ 10
& " =
80 X\ 20
N
75
70 30 g
: ;
65
G Q
g ~N R 2
= 60 N 40 3
> i\ Q
m 55 i O
\ B
a9 X
[=] 50 50 [9p]
Z [l
H =
[E2] 45
o3}
E =
4
= 0 60 =
& o
35
= ()]
2 N[\ & 2
30 \ \- 70 =
25 D\
20 \ \.\ 80
- \ g:
10 \\ \:ﬁ:ﬂitﬁ 90
5 N
0 100
1,000 100 10 1 .1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
J
—@— | Jars 5&6 4.5-7.5 SILTY SAND sM| 19.4
—X— Jar-9 10.5-12.0 | SILTY SAND with GRAVEL SM AREA: Flood Protection Project
—A— Jar-10 12.5-14.0 | POORLY GRADED SAND with SILT and GRAVEL SP-SM
—%*— | Jars 11§12 | 15.0-18.6 | POORLY GRADED SAND with GRAVEL SP BORING NO.: DH-9
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
12m 6" 4n 3 2" 1.5" 1" 3/4" 1/2"3/8" 4 10 20 40 70 100 200 HYDROMETER
Il Il Il Il Il Il Il Il Il Il
100 . 0
]
N
95
90 10
85
T
80 ‘I\ 20
75
70 30 g
= =
o 65 7
H \\ E
E 60 \ 40 3
Q
E 55 O
>
[ad el
[ 50 50 0
Z =
E e
45
[o3]
= h =
4
3] 0 60 =
2 =
& 35 @
[a¥ jasy
30 ‘\ 70 H
25 \.
20 80
15
10 90
5
0 100
1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
s
—— Jar-15 22.5-24.0 | FAT CLAY with SAND CH| 25.9 62 28 34
— — AREA: Flood Protection Project
l— BORING NO.: DH-9
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GPJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: May 2008
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U.

12m

S.

STANDARD SIEVE OPENING IN INCHES U.sS.

o g 3w on 1.gm
| |

1" 3/4n
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

1

0.01 0.001

COBBLES

GRAVEL

SAND

COARSE

FINE COARSE |

MEDIUM

FINE

SILT or CLAY
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20
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100

IHDIEM Ad dHSYVOD INHDTHA

Legend | Sample No.

Depth (ft)

Classification

(ASTM D 2487)

Nat wc$

LL

PL

PI

—— Jar-7

7.5-9.0

ELASTIC SILT with SAND

MH

43.

9

68

33

35

—X— Jar-12

15.0-16.5

POORLY GRADED SAND with SILT and GRAVEL

SP-SM

12.

—A— | Jars 14¢15

20.0-24.0

POORLY GRADED SAND with GRAVEL

SP

13.

PROJECT: Huntington, VA

AREA: Flood Protection Project

—k— Jar-17

27.5-29.0

SANDY LEAN CLAY

CL

21.

0
0
7

42

21

21

REMARKS :

BORING NO.: DH-10

ENG FORM ENG2087HUNTINGTON

VA FPP.GPJ

GRADATION CURVES TEST METHODS:

ASTM D

422,

D4318,

D2216

DATE: May 2008
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
12" 6" qr 3m 2" L.ST LM 374 172 3/En 4 10 20 43 70 100 200 HYDROMETER
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15
10 90
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0 100
1,000 i00 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND l SILT or CLAY
| corrse ] FINE | COARSE [  MEDIUM FINE |
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc% LL PL PI PROJECT: Huntington Flood Reduction Project
—— Bucket-1 0.50~-4.00 CLAY with SAND (Visual-Manual Class) CH
—®—— | Bucket-1 4.00-5.00 | ELASTIC SILT MH| 57.4 59 36 23 | AREA: Huntington, VA
—_— Bucket-1 4.00-5.00 Organic Content: 8.3%
— BORING NO.: TP-1
REMARKS :
FNG FCRM FNG2C87HUNTTNGTON FLOOD REBUUTION PROJECT.UPZ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D221¢6 DATE: OCt 2007

G
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U.S. STANDARD SIEVE OPENING IN INCHES U.S5. STANDARD SIEVE NUMBERS
127 6" e 2% 1.8 2 3/ge 5 1 20 an 7 100 200 HYDROMETER
1 I | i
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
| coarse | FINE [coarse [ MepIUM | FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) at we%| LL PL PI PROJECT: Hunﬁngton FIOOd RedUCtion ProjeCt
— Bucket-1 0.50~3.00 SANDY CLAY (Visual-Manual Class) CH
—®— | Bucket-1 | 3.00-4.50 |CLAYEY SAND (Visual-Manual Class) SC-H AREA: Huntington, VA
- BORING NO.: TP-2
REMARKS :
ERNG FCRY. RNG2CS7HUNTINGTON FLOOD REGUCTION PROJECT,GFI GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: OCt 2007
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
12" [ FEERET P IR VP U 1 3 I 20 40 70 100 200 HYDROMETER
| L L | 1 1 1 1 i ] 4 o}
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53] 9]
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15
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0 100
1,000 100 10 1 .1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES [ GRAVEL SAND | SILT or CLAY
| comrse | FINE { conrsE | MEDTUM FINE 1
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT: Hunﬁngton Flood Reduction PrOjeCt
—— Bucket-1 2.10-4.50 SANDY CLAY (Visual-Manual Class) CH
—_— — AREA: Huntington, VA
— BORING NO.: TP-3
REMARKS :
FNG FORM SNG20S7HUNTINGTON FLCOD REBDUTTON PROJECT.GRI GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: OCt 2007
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS
12 o 4 an P T L Y T Y L Y B iy 20 19 79100 2t HYDROMETER
100 1 ) - ) L \ 1 L ) 0
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25
20 80
15
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1,000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND | SILT or CLAY
| coarse | FINE [coarse ]~ mEDIUM ] FINE |
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc% LL PL PI PROJECT: Hunﬁngton Flood Reductidn Project
— Bucket-1 0.50-4.00 | CLAYEY SAND (Visual-Manual Class) SC-H
—®@— | Bucket-1 5.50-6.00 | SANDY FAT CLAY cH| 32.9 78 23 55 | AREA: Huntington, VA
_ Bucket-1 5.50-6.00 |Organic Content: 6.9%
— BORING NO.: TP-4
REMARKS :
FNG FORM ENG2CS 7HUNTTINGTON FLCOD RERUCTTON PROJECT.GRI GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: OCt 2007
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UNCONFINED COMPRESSION & DIRECT SHEAR TEST REPORTS
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PROJECT:
AREA:

Flood Reduction Project
Huntington, VA

Date: Jun 2008

Hole No. Sample No. Depth (ft)
DH-4B Shelby-1 22.0-24.0
A A
0 0 O
Tube plug & void
412 mm
B
T 3
Wet, It. olive brown, poorly graded GRAVEL w/ silt & sand (GP- A
GM) : b 150 mm
S O: 762 mm
Ol
7
Moist, brown & greenish gray, hard, FAT CLAY (CH) Unconfined f
Compression ZCH A oomm

G.2-72

7,




FAILURE PICTURE

UNCONFINED COMPRESSION TEST

1.60
2 1404 /
N \
S 1.20
= r
g [
o [ / \
& 1.00 +
m : ﬁ \
= r
$ 0.80
g 5
£ oo /
S 060
O L
3 i .)";
2 040+
E [ _f",‘f
© 020+
5 [
0.00
0.0% 20% 40% 6.0% 8.0% 10.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 3 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % W, 25.3
VOID RATIO € 0.816
SATURATION, % S 86.3
DRY UNIT WEIGHT, LB./CU.FT. Yq 95.5
TIME TO FAILURE, MIN. & 6.00
UNCONFINED COMPRESSIVE STRENGTH, TSF 0y 1.48
UNDRAINED SHEAR STRENGTH, TSF Su 0.74
SENSITIVTY RATIO S | -
INITIAL SPECIMEN DIAMETER, IN. D, 2.87
INITIAL SPECIMEN HEIGHT, IN. H, 7.40
CLASSIFICATION: (ASTM D2487)
Moist, brown & greenish gray, hard, FAT CLAY (CH)
LL= 50 | PL= 24 | Pl= 26  (ASTM D4318) | Gs= 2.78 (ASTM D854)
REMARKS: PROJECT: Flood Reduction Project
AREA: Huntington, VA
Hole No.: DH-4B Sample No.: Shelby-1
Depth (ft.): 22.0-24.0 Date: Oct.2008
ENG ForM 3659 (Test method: ASTM D2166) UNCONFINED COMPRESSION TEST REPORT
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS

127 6" an 3n 2" 1.5" 1" 3/4"  1/2"3/8" 4 10 20 40 70 100 200 HYDROMETER
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70 30 g
e 53|
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[ad el
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Z =
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[ 45
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40 60
£l =
o ! :
i
& 35 Q
[al} sy
30 o 70 H
25 o
20 \ 80
15
10 90
5
0 100
1,000 100 10 1 0.1 0.01
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT or CLAY
COARSE | FINE COARSE | MEDIUM [ FINE
Legend | Sample No. | Depth (ft) Classification (ASTM D 2487) Nat wc%| LL PL PI PROJECT : Huntington VA
:
—— Shelby-1 22.0-24.0 | FAT CLAY CH| 25.3 50 24 26
— — AREA: Flood Protection Project
l— BORING NO.: DH-4B
REMARKS :
ENG FORM ENG2087HUNTINGTON VA FPP.GBJ GRADATION CURVES TEST METHODS: ASTM D 422, D4318, D2216 DATE: Jun 2008
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PROJECT: Flood Reduction Project
AREA: Huntington, VA

Date: Jun 2008

Hole No. Sample No. Depth (ft)
DH-4B Shelby-2 28.0-30.0
A A
O O O
464 mm
Tube plug & void
Moist, mottled brown & greenish gray, firm, FAT CLAY 7
(CH) 762 mm
7,
Z
Direct Shear 7 cH %
Moist, brown, hard, FAT CLAY (CH) Test taken /// 7
7
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60 Results
C, psi 4.38 ~ —
o, deg | 27.84 p
Tan(¢ 0.53 i
=
_ 40
g >
g P
o ]
EI-)‘ .,
.—_'. /’
m I~
[V -
20 D>
my
/'
0
0 20 40 60 80 100 120
Normal Stress, psi
60 Sample No. 1 2 3
Water Content, % 28.6 29.1 27.0
50 Dry Density, pcf 95.9 94.1 96.6
8 | Saturation, % 101.6 98.6 97.5
40 £ | Void Ratio 0.7636 0.7988 0.7516
& Diameter, in. 250 250 2.50
2 Pams s Height, in. 100 1.00  1.00
B 0 Water Content, % 380 409  34.8
g nzd _ | Dry Density, pf 959 941  96.6
7 ® | Saturation, % 1350 138.8  125.6
20 ) [
= 2 | % |Vvoid Ratio 0.7636 0.7988 0.7516
; N Diameter, in. 250 250 250
10 ] 4 Height, in. 100 1.00 1.0
7 Normal Stress, psi 1390 27.80 55.60
o5 Fail. Stress, psi 1120 19.84 33.49
0 2.5 5 7.5 10 Strain, % 5.5 3.5 5.8
Strain, % Ult. Stress, psi
Strain, %
Strain rate, in./min. 0.03 0.03 0.02

Sample Type: Shelby Tube
Description: Tan Fat Clay

LL=59 PL=28 Pl= 31

Specific Gravity=2.71
Remarks: Undisturbed Sample

Figure 1

Client: US ARMY CORP OF ENGINEERS
Project: US ARMY CORP OF ENGINEERS-FLOOD REDUCTION

PROJECT HUNTINGTON,VA
Sample Number: ST DH-4B Depth: 28'-30'

Proj. No.: 80001930 Date: 6/13/08

DIRECT SHEAR TEST REPORT

PENNIMAN & BROWNE, INC.

Tested By: Alex Checked By: TCS
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Specific Gravity=2.71
Remarks: Reshear Testing

Figure 1 Reshear

Sample Number: ST DH-4B

Proj. No.: 80001930

Date: 6/13/08

Depth: 28'-30'

30 Results
C, psi 0
o, deg | 17.28
Tan(¢ 0.31
_ 20
123 -
Q. [~
7
o = i
» =
10 o
|
=t
| p!
o]
po]
o=
0 10 20 30 40 50 80
Normal Stress, psi
30 Sample No. 1 2 3
Water Content, % 28.6 29.1 27.0
25 Dry Density, pcf 959 941  96.6
S | Saturation, % 101.6 98.6 97.5
— 20 £ | Void Ratio 0.7636 0.7988 0.7516
23
o Diameter, in. 2.50 2.50 2.50
2 ; = 3 Height, in. 100 1.00 _ 1.00
» Water Content, % 38.0 409 34.8
S | Dry Density, pcf 95.9 94.1 96.6
.C kvl
S o] 8 | Saturation, % 1350 1388 1256
% | Void Ratio 0.7636 0.7988 0.7516
il 2 Diameter, in. 2.50 2.50 2.50
5 Height, in. 100 1.00  1.00
. Normal Stress, psi 1390 27.80 55.60
0 Fail. Stress, psi 236 6.89 18.66
0 2.5 5 7.5 10 Strain, % 0.5 0.6 2.4
Strain, % Ult. Stress, psi
Strain, %
Strain rate, in./min. 0.03 0.03 0.02
Sample Type: Shelby Tube Client: US ARMY CORP OF ENGINEERS
Description:
Project: US ARMY CORP OF ENGINEERS-FLOOD REDUCTION
LL= 59 PL=28 Pl= 31 PROJECT HUNTINGTON,VA

DIRECT SHEAR TEST REPORT

PENNIMAN & BROWNE, INC.

Tested By: Alex

Checked By: TCS
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Particle Size Distribution Report

RN LETET 2 gg§gg§g g %8
100 E | ’ If B 9!
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80 b!j\
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% 60 :
2 é | A\
w : :
E s S ia \
w P !
Q ] ‘
T -;
o 40 :
30
20
10
0 ' e d
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 1.9 35.6 62.5
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Brown Clay(USDA),Brown Fat clay(USCS)
#4 100.0
#10 99.8
#20 99.8
2‘6‘8 gg-g Atterberg Limits
4100 99:1 PL= 28 LL= 359 Pl= 31
#200 98.1 Coefficients
Dgs= 0.0434 Dgp= 0.0038 Dsp= 0.0016
D30= Dq5=
CLI= CC=
Classification
USCS= CH AASHTO=
Remarks
* (no specification provided)
Sample No.: ST DH-4B Source of Sample: 6/24/08
Location: Elev./Depth: 28-30'
PEN NlMAN Client: US ARMY CORP OF ENGINEERS
& Project: US ARMY CORP OF ENGINEERS-FL,OOD REDUCTION
PROJECT HUNTINGTON,VA
BROWNE, |NC Project No: 80001930
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LIQUID AND PLASTIC LIMITS TEST REPORT

110

60 y 7
Dashed line indicates the approximate /
upper limit boundary for natural soils
/
/
50 /
/ Ny
/
/ &
/ >
/ @)
/
40 > /
> /
L
/
S / /
/
o °
& S/
3 /
o //
20 y; /
/ oY,
/ o‘
// Y
/
10 y;
7
4 LS w e oL MH or OH
' |
I
10 30 50 70 90
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUIZ | PLASTICITY
SYMBOL | SOURCE NO. (ft.) CONTENT LiMiT LiMIT INDEX uscs
(%) (%) (%) (%)
ST DH-4B 28'-30" 28 59 31 CH

LIQUID AND PLASTIC LIMITS TEST REPORT || Client: US ARMY CORP OF ENGINEERS
PENNIMAN Project: US ARMY CORP OF ENGINEERS-FLOOD REDUCTION PROJECT
& HUNTINGTON,VA
BROWNE, INC. Project No.: 80001930 Figure
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