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SLOPE STABILITY
AND SETTLEMENT ANALYSIS

1. General. In order to properly assess the feasibility of the projects at James Island and Barren
Island and create an accurate cost estimate, the foundation conditions at the sites must be
assessed. Soft, weak, compressible foundation conditions can cause construction problems,
quantity overruns, cost increases, and schedule slippage if not identified properly during the
design phase. The design analysis performed during this feasibility phase is intended to identify
major potential foundation problems. The amount of borings performed for this feasibility phase
is enough to generally characterize the site, but not enough to develop a detailed final foundation
plan. Additional subsurface explorations will be required during the next design phase to more
thoroughly characterize the foundation reaches along the dike alignment.

For this feasibility study, a slope stability analysis and a settlement analysis were performed
based on the drilling and testing information obtained from the feasibility phase borings. This
information was used to identify reaches where soft silts and clays appeared to be present. The
slope stability and settlement analyses were performed using testing information obtained from
undisturbed Shelby tube samples. Testing performed included consolidation tests, unconfined
compression tests, and triaxial shear tests. See Attachment E — Subsurface Investigations and
Laboratory Testing for a more thorough description of the testing performed and the testing
results.

2. Slope Stability Analysis. The slope stability analysis was performed using the computer
program UTEXAS4, which was developed for the US Army Corps of Engineers by Dr. Stephen
Wright. A circular failure arc analysis was used, with selected analytical method being
Spencer’s Method. The “end of construction” condition (undrained shearing) was selected for
analysis. Based on engineering judgment and experience from the Poplar Island Phase 2
analysis, the undrained condition is the most critical when constructing on soft clays and silts.

The saturated portion of the fine silty sand used for dike construction is susceptible to
liquefaction when subjected to seismic loading. However, the Chesapeake Bay is an area of
historically low seismicity. The magnitude and duration of seismic loading within the region is
not expected to be sufficient to cause liquefaction. Based on ER 1110-2-1806, Earthquake
Design and Evaluation for Civil Works Projects, this project is located in a region where no
seismic evaluation is required for embankments.

2.1. Conditions Analyzed. Several different conditions were analyzed for slope stability.
Reaches having very soft deposits of silts and clays were analyzed. Additionally, the required
offset from the dike toe for dredging operations was also analyzed. Both exterior (bayside) and
interior potential failures were analyzed.

2.2. Foundation Material Strength. The results of the consolidated-undrained triaxial shear
tests were used in evaluating the shear strengths of the soft silts and clays in the foundation. The
total stress strength envelope for the sample tested from DH-203a was ¢=112 psf and $=15.5°.
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The total stress strength envelope for the sample tested from DH-204a was ¢=0 psf and $=15.8°.
Total stress analyses are performed in fine-grained materials where pore pressures generated
during the shearing process are unknown. This is the case for the proposed dike construction
over soft silts and clays, and thus the analyses use undrained strengths for the foundation silts
and clays. The undrained shear strengths used in the analysis were conservatively based upon
the total stress present at the top of the clay/silt layer when construction would commence.
Using the strength envelopes, a shear strength value can be determined at any normal stress
point. This shear strength value was then used as the cohesion value in the analysis for that clay
layer. The ¢-value was then set to zero to simulate the undrained loading condition. The shear
strength values were interpolated for different boring locations that did not have triaxial tests
performed. The typical range of shear strengths of the foundation materials ranged from
approximately 400 psf to 800 psf, depending on the stress conditions at each location.

Shear strengths for the foundation sands used in the stability analysis were determined by using

correlations for the Standard Penetration Test, based on soil type. The chart found in NAVFAC
Manual 7.1, page 149, was used to determine the effective shear strength parameters. Since pore
pressures are assumed to dissipate rapidly in the sands, effective shear strength parameters were
the only parameters necessary for use in the sands.

2.3 Strength of Dike Materials. The shear strengths for the dike materials were estimated
based on previous analyses performed for Poplar Island. Since the a very similar dike section
and construction method is expected for the James Island Project, it was considered adequate to
use the Poplar Island shear strengths. The armor stone was assumed to have a ¢’=40° and c¢=0.
The dike sand placed below the water level was assumed to have a ¢’=28° and ¢=0. The dike
sand placed above the water level was assumed to have a ¢’=30° and c=0.

2.4 Results of Stability Analysis. The minimum factors of safety required for adequate slope
stability are 1.3 for both the interior and exterior slopes. This criteria is based on EM 1110-2-
5027, Engineering and Design-Confined Disposal of Dredged Material. The analysis included
dike sections to +25 ft MLLW, +10 ft MLLW, and +25 ft MLLW with removal of material for
borrowing operations on the inside toe.

The results of the analysis are attached. Due to the very low factors of safety in some sections,
the northeast portion of the dike alignment was shifted to avoid some of the poorest foundation
conditions. Specifically, the dike alignment was originally placed through borings JB-202, 203,
and 204. The alignment was modified to pass nearer to borings showing more favorable
foundation conditions, such as JB-102, and JB-201. A reach of the dike is still located near a
poor deposit identified in JB-101. To account for potential problems in this area, an estimate of
50,000 cy of foundation removal and replacement has been estimated for this section. If, in the
next design phase, it becomes clear that it is impossible to avoid poor foundation conditions in
this area, removal and replacement will likely be the option considered to deal with the
conditions.

Additionally, the offset for borrowing adjacent to the dike is currently set at 100 feet. This is
based on the results of the portion of the stability analysis that dealt with this issue. Reaches
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having sand foundations without soft clay were not analyzed. This is based on engineering
judgment that there will be minimal stability problems in such reaches. The dike construction at
Poplar Island did not encounter any loose sand deposits that affected dike construction.

3. Settlement Analysis. The settlement analysis performed assessed the potential impacts to the
dike sections from long-term consolidation settlement. Quick, elastic settlement of loose sand
zones was not accounted for in this analysis. This is due to the fact that the magnitudes of such
settlement are much smaller than the consolidation settlement caused by soft clays and silts.
Also, any elastic settlement in sands occurs during construction and will therefore not require
any overbuild. No time rate of consolidation calculations were performed. If the project is
eventually phased vertically, a time rate of consolidation analysis may be warranted.

The results of the consolidation tests performed on the appropriate Shelby tube samples were
used in the analysis. The Casagrande method for graphical determination of the preconsolidation
pressure was used. The laboratory e-log p curves were corrected for disturbance using the
method developed by Schmertmann. The loadings used in the analysis were based on idealized
trapezoidal sections which approximated the proposed dikes. The stress distribution charts from
NAVFAC Manual 7.1, pg. 170 were used to find the increased stress at the midpoint of each
sublayer used in the analysis.

3.1 Sections Analyzed. Dike sections at borings JB-203, 204, 212, 215, 217, 218, and 229 were
analyzed. At the time of the analysis, the final perimeter dike heights for the wetlands were not
known. Therefore, dike heights ranging from +10 ft MLLW to +12 ft MLLW were investigated
for the wetlands. The upland dike section was analyzed at a top elevation of +25 ft MLLW.

3.2 Results. The attached calculations show the results for the various sections. Based on these
results, for quantity estimates, the perimeter dike from station 320+00 to 355+00 and from
385+00 to 15+00 will be estimated to be overbuilt by 6 inches to account for the predicted long-
term settlement. The settlement analysis for the northeast upland dike reach shows very
substantial long-term settlement due to consolidation. However, based on the results of the slope
stability analysis, the dike was realigned in the northeast portion to avoid the worst areas.
Remaining poor foundation areas will be removed and replaced, thus limiting long-term
consolidation settlement in those areas and not requiring an overbuilt section.
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

suBsecT __ MDD - B Duzo3s
COMPUTATIONS SHEET OF. SHEETS
COMPUTED BY _ 2AC CHECKED BY patE 7~ DAN —oYf

ST e nT  ANAIKSLS  Frr DHR-Zo3

Acsums 4 DikE Secrion 72 T25 Wity Sipg SLoPES oF

/S RESLmE]D TO BE 108 FEET A7 MUN. (/SE EXTREME Low
TIPE ofF =3.5 MUW 7O ComMRITE SreEsSs Camné&s FRor DIKE .

A Concocs Doriony TES7 s REFOEMED o 4 CLAY SamEeE
OBTAINED [fBort 4 DEF 72/ 3.07 — 5.0 ConSocrPArront 7EST

Resetrs Spomw A (G of /107 (F#or Correcsed Curug) AnD A

Cr LF 0075, A PreConsocsphrron Pressupe pfF 0-399 75, ( 798 /7.5/-‘)

Whs DETERMINED FROr THE C-lag o CLRVE .,

OvcrBurten Pessze, 15 = (70- ¢2.9)(4) = Bosf p=s = 00152 TS5

OCRZ = 795/3,::,ty = Ze. b

CLAY
5
SAND
22
CLAY
37 e

Aomumet CoMPRESSIBLE (AYER 1S S5 .OFF.in THIANESS. ESTimmred

Consors DATION SETTLEMENT 1S 14BLY (SEE g7rattEd SPECADSHEET, D

NAB FORM 1232
REVISED: 10 MAY 84



GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 317350.08 JB-203
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1505037.75 1of1
TOP ELEV: COMPLETED: September 11, 2004
EPTH(ft (c) d (a) (b)
EMPTY JAR T wri.o-wn
2.00 o _
| Wet, dk. gray, v. soft lean CLAY (CL)
A O 1 WR/1.0-WH
4.50 P/ PPR 2.5'-4.0": <0.5, <0.5, <0.5
—{1H  Wet, dk. gray, v. soft silty fine SAND (SM) 5
200l HHI PPR 5.0'-6.5": <0.5, <0.5, <0.5 1 WA
T Wet, grayish brown, silty fine SAND (SM) i -
-1-1
9.50] HI 26.1
111l Wet, olive brown, silty fine SAND (SM) 10 - ’
] 1 o
12.00| [H1 i
{{l] Wet, yellowish brown, silty fine SAND (SM) | 5
1 1-1-
14.50| {1tk
= Wet, dk. yellowish brown, poorly graded fine SAIND w/silt (SP-SM) 15 o
17.00} || j
:’// V. moist, v. dk. gray, soft clayey SAND {3C) |
/ PPR 17.5'-19.0' <0.5, <0.5, <0.5 M R
/ PFR 20.0'-21.5': <0.5, <0.5, <0.5 20—
22.00| /] _
/ V. moist, v. dk. gray, soft lean CLA Y w/sand (CL) 2
24.50 // L PPR 22.5'-24.0": <0.5, <0.5, <0.5
// V. moist, v. dk. grav, s0ft isan CLAY w/tr. sand (CL) 25 Yo
27.00 A L PPR 25.0'-26.5": <0.5, <0.5, <0.5 : :
7 V. moist, dk. gray. soit lean CLAY (CL/CH) | —
29.50 / PPR 27.5'-29.0'": <0.5, <0.5, <0.5 i
V. moist, dk. gray, sandy fat CLAY (CH) 30
% PPR 30.0-31.5": 0.5, 0.8, 0.8 4 =2
B 51.3
% PPR 32.5'-34.0: 0.5, 0.5, 0.8 1 oa
7 e s
/ PPR 35.05'-36.5 0.8, 0.5, 0.8 1 122
' 3900 é PPR 37.5'-39.0": 0.8, 0.5, 0.5 R 1-3-2
BOTTOM OF HOLE 40—
Depth of bay water @ start of boring 12.2' @ 1330 Hrs. |
Depth of bay water @ completion 12.2' @ 1600 Hrs. N
45—
JB-203 P - indicates pressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring.
: RA
WHILE DRILLING: WHILE DRILLING: Fill [Jlavger  [X]spT  Rs
ON COMPLETION: ON COMPLETION: [lcorea p43001 [ Tubex [{f] Hand
Hr. READING: Hr. READING: R Fish Tail [ Vibra Core [ Water Jet[[l] Odex
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25-ft

l: 2*b e

/' he | \

/ hy e, P \

—— e i e e

, P = UNIT LOAD OF EMBANKMENT
Oz o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P =vstone * De *+ (Ystone - Ywater) * D
Slope = 3.0
hy=7.3 P =4019.48
he= 28.5
h,= 35.8
b=10.0
z alz b/z | 21 6,=21*P
05 214.800 20.000 0.500 1.000 4019.48
1.5 71.600 6.667 0.500 1.000 4019.48
2.5 42.960 4.000 0.500 1.000 4019.48
3.5 30.686 2.857 0.500 1.000 4019.48
4.5 23.867 2.222 0.500 1.000 4019.48
55 19.527 1.818 0.500 1.000 4019.48
6.5 16.523 1.538 0.500 1.000 4019.48
7.5 14.320 1.333 0.500 1.000 4019.48
8.5 12.635 1.176 0.500 1.000 4019.48
9.5 11.305 1.053 0.500 1.000 4019.48
10.5 10.229 0.952 0.500 1.000 4019.48
11.5 9.339 0.870 0.490 0.980 3939.09
12.5 8.592 0.800 0.487 0.974 3914.97
13.5 7.956 0.741 0.485 0.970 3898.90
14.5 7.407 0.690 0.483 0.966 3882.82
15.5 6.929 0.645 0.480 0.960 3858.70
16.5 6.509 0.606 0.479 0.958 3850.66
17.5 6.137 0.571 0477 0.954 3834.58

Ihw is adjusted for extreme low tide of -3.5 MLLW.




BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

sumiect_ M/D - BAY Dbt -224

SHEET OF. SHEETS

COMPUTATIONS

70~ DAN— O

COMPUTED BY __SKC CHECKED BY DATE

SevriemMEnT AnaiNEis Fpr D - 204

Asscme A Dike SECrion 7o TZ25 WiTH  S/nE HoPES oF
/S Asscragd 70 BE 9./ FEET A7 MLLW. SE EXTREME Low
TIDE OF “3.5/Mliwl 7o lomirE STREES (HRANGE FRom DIKE.

A CONSot 1pA Tvon TEST InAS FERFIRMED o A CLlAy SAnMPLE
CBIANED Fort A DEFH /5.0~ 170, (onsots o87sons TEST
BESet 78 Swos A CGp oF 068 (FRPa Coreecred Cawrve) AND

A Cr oF O-035. A FrelonNSot:Pazion RESSURE OF D75 757~
( 1500 psF) WAS DE 7ERMNED FRom 7HE C-log p CuRvE-

One2BuzbEN [BesscE, 2 = (#5- 2.9 4> = B8Y/. b psr = ©. 42/ 757
OCE = /500/3:,/2 = /. 78

7 Vaad
SAND

SOF T s ieyr

32

SAND

</

Assyrizp Compres/BLE (AYER 1S 2B.0 F7 (N THICKNESS.
EETivirTED (ovsotipd 7ion SEZTLEMENT 15 5 3.3
(SEE ATToCHED SPREADSHEE T 5.)

NAB FORM 1232
REVISED: 10 MAY 84




STA. MID-BAY ISLAND FEASIBILITY STUDY N 315051.71 JB-204
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1504776.58 1of1
TOP ELEV: COMPLETED: September 12, 2004
EPTH(ft) (c) d (a) (b)
~1  Wet, v. dk. gray, poorly graded fine SAND w/shells (SP) i 1-1-1
2.00] [ 1
.'4_ 1l Wet, dk. gray, silty fine SAND w/tr. shells (SM)
450! WH PPR 2.5'-4.0': <0.5, <0.5, <0.5 1 WHiS
Wet, dk. gray, sandy soft SILT (ML) : 5
7,00 PPR 5.0'-6.5': 0.5, 0.5, <0.5 4 WHAS
| V. moist, olive gray, soft elastic SILT (MH) :
PPR 7.59.0': 0.5, 0.5, 0.5 WH/LS
10 57.9
PPR 10.0"-11.5: 0.5, 0.5, 0.5 1T wans
PPR 12.5-14.0": 0.5, 0.5, <0.5 1 WHLs
= oo e o 15
P PPR 15 ('-16.5": <0.5, <0.5, 0.5 1 WHAS
PFR 17.5'-19.0:0.5,0.5,0.5 1 WHLs
PPR 20.0'-21.5: 0.5, 0.5, 0.5 20
: LO-21.070.0,0U.5, 0. 4 WH/ILS
PPR 22.5'-24.0': 0.5, <0.5, 0.5 4 WhLs
PPR 25.0-26.5": <0.5, <0.5, 0.5 2
.0-260.5": D, D, U, i WH/1.5
PPR 27.5'-29.0": 0.5, 0.5, <0.5 i
WH/1.5
PPR 30.0'-31.5"; 0.5, 0.5, 0.5 30
0-31.57:0.5,0.5, 0. 1  WH/I1S
32.00 _ 1
] | Wet, dk. gray, silty fine SAND (SM/SC) 1
sas0! HHE PPR 32.5'-34.0": <0.5, <0.5, 0.5 WHI 3
] Wet, dk. gray, silty fine SAND w/tr. shells (SM) 35
3700l HHE PPR 35.0'-36.5": 0.5, 0.5, <0.5 4 WHLS
/ Wet, dk. gray, clayey fine SAND wr/tr. shells (SC) i
J" 39.50| 27 PPR 37.5'-39.0": <0.5, <0.5, <0.5 1-1/1.0
V. moist, v. dk. gray, siity fine SAND (SM) 40
41.50 PPR 40.0'-41.5": <0.5, <0.5, <0.5 1t
BOTTOM OF HOLE i
Depth of bay water @ start of boring 10.4' @ 0835 Hrs. .
Depth of bay water @ completion 10.9' @ 1100 Hrs. 45—
JB-204 P - indicates Qressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring. <
WHILE DRILLING: WHILE DRILLING: Fill [Hlavger  [XJspT IR
ON COMPLETION: ON COMPLETION: [lcorea Dpq3001b [ Tubex [ Hand
Hr. READING: Hr. READING: Fish Tail EVibra Core EEI Water Jet[m] Odex

GEO-2 JAMESISL.GPJ 12/21/04 10:03
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25-ft

2*h

H
(
|
|
[l
|
|

N

rd
”ZJJ

P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and I, all others are established formulas.

Ystone (pcf) = 125.0 P = vstone * he *+ (YsTone - Ywater) ™ hw
Slope = 3.0
h,= 5.6 P = 3913.06
e= 28.5
h,= 34.1
b=10.0
z alz b/z | 21 c,=21*P
6.0 17.050 1.667 0.500 1.000 3913.06
10.0 10.230 1.000 0.500 1.000 3913.06
14.0 7.307 0.714 0.488 0.976 3819.15
18.0 5.683 0.556 0.485 0.970 3795.67
22.0 4.650 0.455 0.465 0.930 3639.15
26.0 3.935 0.385 0.455 0.910 3560.88
30.0 3.410 0.333 0.445 0.890 3482.62
34.0 3.009 0.294 0.435 0.870 3404.36
38.0 2.692 0.263 0.425 0.850 3326.10

| is adjusted for extreme low tide of -3.5 MLLW.
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TUBE CLASSIFICATION

ASTM D2487
PROJECT: Mid-Bay Feasibility Study DATE: Nov 2004
James Island
AREA: Dorchester County, MD
Hole No. Sample No. Depth (ft)
DH-212A Shelby-1 18.0-20.0
O O C A A
Tube plug & void 363 mm
$ v 757 mm
............ A
V. moist, dark gray, silty, fine, SAND (SM) o : : : S : :: 210 mm
/. ..... T
. Consolidation { /
V. moist, dark gray, soft, FAT CLAY w/ sand (CH) 184 mm
‘Unconfined l
Compression /
A Y




GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 310611.29 JB-212
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1500708.18 1of1l
TOP ELEV: COMPLETED: September 16, 2004
EPTH(ft (c) d (a) (b)
11|  Wet, gray, silty fine SAND (SM
11 gray, sty M) WH/1.0-1
2.00| [t}
- Wet, It. olive brown & reddish brown, poorly graded fine SAND w/
SHp o silt (SP-SM)
-~ 2-12-10 23.5
4.50] ||}
- Wet, brownsih yellow, poorly graded fine SAND wi/silt (SP-SM) 5
i 8-9-5 259
7.00] {4}
-1 Wet, It olive brown, poorly graded fine SAND (SP)
L WH/1.02
9.50] [+ o
7/) V.moist, dk. gray, soft fat CLAY w/sand (CH) 10
% PPR 10.0-11.5: <0.5, <0.5, <0.5 WH/LS 41
12.00 4 —
- Wet, dk. gray, poorly graded fine-m=d. SAND w/silt (SP-SM)
ol 2-3-4
A 25.1
it 15
it 5-6-2
17.00| |-}
Y, V. moist, dk. greenish gray, firm fat CLAY (CH)
~—% PPR 17.5'-19.0": <0.5, <0.5, <0.5 WH-1-1
19.00}o / 51.0
19.50] .,H i1l V. moist, dk. eray, silty fine SAND (SM) '
_20.00, 7 V. moist, dk. greenish gray, firm fat CLAY w/sand (CH) 20
V. moist, dk. greenish gray, firm fat CLAY (CH) 1-1-1
PPR 20.0'-21.5": <0.5, <0.5, <0.5
22.00
V. moist, dk. greenish gray, soft fat CLAY w/sand lense (CH)
% PPR 22.5'-24.0': <0.5, <0.5, <0.5 111
24.50 é
7/ V. moist, dk. greenish gray, soft-firm fat CLAY w/tr. shells (CH) 25
% PPR 25'-26.5": <0.5, <0.5, <0.5 212
26.50 A
BOTTOM OF HOLE
Depth of bay water @ start of boring 7.5' @ 1030 Hrs.
Depth of bay water @ completion 7.4' @ 1200 Hrs.
JB-212 P - indicates pressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring.
: R
WHILE DRILLING: WHILE DRILLING: Fill Flavger  [XspT  Irs
ON COMPLETION: ON COMPLETION: [lcorea Ppq3001b [ Tubex [[f|Hana
Hr. READING: Hr. READING: R Fish Tail F4Vibra Core [$J Water Jet[l] Odex




| 51- 12=.82

1.700

\g [
' |
N e
1.600 o] ,
1.500 SN -
N T3 L
1.400 O]
T S .\{ 1 \\'\
. ‘ \
¢ 1.300 SEENN (=
T \‘.,
c 1.200 &
i \
1.100 2= N
. o. ) \
1.000
0.900 .
~ Q.| \
0.800 \ : =
o0 1.00 10.00 K 100.00
oo 1 LOG (Stress) tons/sq.ft. X
Meg
00— )
Type of Specir?en: Undisturbed Before Test After Test
|| Diameter= 260 in. | Height= 0.75 in. Water Content, % W, 56.9 We 42.4
Overburden Pressure, p, = 5y  tons/sq.ft. Void Ratio €, 1615 e 1.171
Preconsol. Pressure, p, = | 5] tons/sq.ft. Saturation, % S, 97.2 S¢ 100.0
Compression Index, C_ = M B0 Dry Density Yq 65.8 lbs./cu.ft.
Classification (ASTM D2487): Very moist, dark gray, soft, FAT CLAY w/sand. (CH)
LL = 64 PL= 25 PI= 39 G,= 2.76
(ASTM D4318) (ASTM DB54)
Remarks: PROJECT: Dorchester County, MD
Mid-Bay Feasibility Study
AREA: James Island
Hole No.: JB-212A Sample No.: Shelby-1
Depth (ft.): 18.0-20.0 Date: Dec.2004
ENG rorm 2090 (Test method: ASTM D2435) CONSOLIDATION TEST REPORT
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2*b
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P =vstone ™ De + (Ystone - Ywater) ™ hw
Slope = 3.0
h,= 3.5 P = 1906.60
h.= 135
h=17.0
b=10.0
z alz b/z | 21 6, =21*P
1.5 34.000 6.667 0.500 1.000 1906.60
45 11.333 2.222 0.500 1.000 1906.60
7.5 6.800 1.333 0.490 0.980 1868.47
10.5 4.857 0.952 0.485 0.970 1849.40
12.0 4.250 0.833 0.480 0.960 1830.34
13.5 3.778 0.741 0.475 0.950 1811.27
16.5 3.091 0.606 0.460 0.920 1754 .07
19.5 2.615 0.513 0.450 0.900 1715.94
22.5 2.267 0.444 0.430 0.860 1639.68
255 2.000 0.392 0.425 0.850 1620.61
28.5 1.789 0.351 0.410 0.820 1563.41
31.5 1.619 0.317 0.390 0.780 1487.15

|hW is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P = Ystone ™ De *+ (Ystone - YwaTer) * Nw
Slope = 3.0
h,= 3.5 P = 1969.10
he= 14.0
h,=175
b=10.0
z alz b/z ! 21 c,=21*P
1.5 35.000 6.667 0.500 1.000 1969.10
4.5 11.667 2.222 0.500 1.000 1969.10
7.5 7.000 1.333 0.490 0.980 1929.72
10.5 5.000 0.952 0.485 0.970 1910.03
12.0 4375 0.833 0.480 0.960 1890.34
13.5 3.889 0.741 0.475 0.950 1870.65
16.5 3.182 0.606 0.465 0.930 1831.26
19.5 2.692 0.513 0.450 0.900 1772.19
22.5 2.333 0.444 0.435 0.870 1713.12
255 2.059 0.392 0.425 0.850 1673.74
28.5 1.842 0.351 0.415 0.830 1634.35
31.5 1.667 0.317 0.395 0.790 1555.59

|hw is adjusted for extreme low tide of -3.5 MLLW.
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) P = UNIT LOAD OF EMBANKMENT
Oz o,=21*P

Only modify h,, and I, ali others are established formulas.

Ystone (PCf) = 125.0 P = vstone * he + (Ystone - YwaTER) ™ hw
Slope = 3.0
h,= 3.5 P = 2031.60
he= 14.5
h,= 18.0
b=10.0
z alz b/z | 21 c,=21*P
1.5 36.000 6.667 0.500 1.000 2031.60
45 12.000 2.222 0.500 1.000 2031.60
7.5 7.200 1.333 0.490 0.980 1990.97
10.5 5.143 0.952 0.485 0.970 1970.65
12.0 4.500 0.833 0.480 0.960 1950.34
13.5 4.000 0.741 0.475 0.950 1930.02
16.5 3.273 0.606 0.465 0.930 1889.39
19.5 2.769 0.513 0.450 0.900 1828.44
22.5 2.400 0.444 0.435 0.870 1767.49
25.5 2.118 0.392 0.425 0.850 1726.86
28.5 1.895 0.351 0.415 0.830 1686.23
31.5 1.714 0.317 0.400 0.800 1625.28

|hW is adjusted for extreme low tide of -3.5 MLLW.
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5 P = UNIT LOAD OF EMBANKMENT
Oz o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (pcf) = 125.0 P = ystone * Ne *+ (YsTone - Ywater) * N
Slope = 3.0
h,= 3.5 P =2094.10
e=15.0
h,= 18.5
b=10.0
z alz b/z | 21 c,=21*P
1.5 37.000 6.667 0.500 1.000 2094.10
45 12.333 2.222 0.500 1.000 2094.10
7.5 7.400 1.333 0.490 0.980 2052.22
10.5 5.286 0.952 0.485 0.970 2031.28
12.0 4.625 0.833 0.480 0.960 2010.34
13.5 4111 0.741 0.475 0.950 1989.40
16.5 3.364 0.606 0.465 0.930 1947 .51
19.5 2.846 0.513 0.450 0.900 1884.69
22.5 2.467 0.444 0.440 0.880 1842.81
25.5 2.176 0.392 0.430 0.860 1800.93
28.5 1.947 0.351 0.415 0.830 1738.10
315 1.762 0.317 0.405 0.810 1696.22

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and I, all others are established formulas.

Ystone (PCf) = 125.0 P = ysrone * he *+ (YsTone - YwaTER) * Dw
Slope = 3.0
h,= 3.5 P =2156.60
he= 155
h=19.0
b=10.0
z alz b/z | 21 c,=21*P
1.5 38.000 6.667 0.500 1.000 2156.60
4.5 12.667 2.222 0.500 1.000 2156.60
7.5 7.600 1.333 0.495 0.990 2135.03
10.5 5.429 0.952 0.485 0.970 2091.90
12.0 4,750 0.833 0.480 0.960 2070.34
13.5 4,222 0.741 0.475 0.950 2048.77
16.5 3.455 0.606 0.465 0.930 2005.64
19.5 2.923 0.513 0.455 0.910 1962.51
22.5 2.533 0.444 0.440 0.880 1897.81
25.5 2.235 0.392 0.430 0.860 1854.68
28.5 2.000 0.351 0.420 0.840 1811.54
315 1.810 0.317 0.405 0.810 1746.85

|hW is adjusted for extreme low tide of -3.5 MLLW.
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UNCONFINED COMPRESSION TEST

FAILURE SKETCHES
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°
o
£
£
o
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o J
0.00 4 + - —
0.0% 5.0% 10.0%  150%  20.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 3 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % w, 52.4
VOID RATIO € 1.262
SATURATION, % Sy 100+
DRY UNIT WEIGHT, LB./CU.FT. Yy 70.4
TIME TO FAILURE, MIN. te —-
UNCONFINED COMPRESSIVE STRENGTH, TSF q, 0.08
UNDRAINED SHEAR STRENGTH, TSF S, 0.04
SENSITIVTY RATIO S 1 -
INITIAL SPECIMEN DIAMETER, IN. D, 2.84
INITIAL SPECIMEN HEIGHT, IN. H, 6.00
CLASSIFICATION: (ASTM D2487)
V. moist, dk gray, soft, FAT CLAY w/ sand (CH)
LL= 64 | PL= 25 | PI= 39  (astmoaats) | Gs= 2.55 (astmDsse)
REMARKS: PROJECT: James lIsland
Mid-Bay Feasiblity Study
AREA: Dorchester County, MD
Hole No.: DH-212A Sample No.: Shelby-1
Depth (ft.): 18.0-20.0 Date: Dec.2004

ENG Form 3659 (Test method: ASTM D2166) UNCONFINED COMPRESSION TEST REPORT




tso TIME CURVE

ENG Form 2088
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0.1 1 10 100 1000 10000
Log (time), min
U.S.Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess=  0.25 tons/ft2
B} Baltimore, Maryland 21230 .
t50 = 2.1 min
PROJECT: Dorchester County, MD H= 0.3731 in
Mid-Bay Feasibility Study -4
AREA: James Island cy = 217 X10 in®*/sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

ENG Form 2088
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U.S_ Amy Corps of Engineers
| Materials &N:nsmullaﬁm Section Normal Stess = 0.50 tons/it?
> Betmors Meyiend 2120 to= 082 min
PROJECT: Dorchester County, MD H= 03714 in
Mid-Bay Feasibility Study -4
AREA: James Island [ 550 X10 in%/sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 . 18.0-20.0

CONSOLIDATION TEST - TIME CURVE
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ENG Form 2088
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U.S.Army Corps of Engineers
' :I:':;uh.ls & h:nshu:dm;ﬂzgno Section Normal Stess = 1.0 tons/it?
3 more, Marylai tso = 084 min
PROJECT: Dorchester County, MD H= 0.3678 in
Mid-Bay Feasibility Study -4 _
AREA: James Island cy = 526 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0
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CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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U.S.Amny Corps of Engineers
Jil | Materials & instrumentation Section Normal Stess = 2.0 tons/t?
3] Baltimore, Marytand 21230 N
tso= 159 min
PROJECT: Dorchester County, MD H= 0.3612 in
Mid-Bay Feasibility Study -4
AREA: James Island c, = 268 X10 in%/sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0
|ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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U.S.Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 4.0 tons/ft2
=) Baltimore, Maryland 21230 .
ts0 = 11 min
PROJECT: Dorchester County, MD H= 0.3431 in
Mid-Bay Feasibility Study 5
AREA: James Island c,= 350 X10 in?sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0
JENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE
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U.S.Amy Corps of Engineers
Matesials & Instumentation Section Normal Stess = 8.0 tons/t?
Baltmore, Maryland 21230 .
ts0= 10 min
PROJECT: Dorchester County, MD H= 0.3056 in
Mid-Bay Feasibility Study -5
AREA: James Island Ccy = 3.05 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0




|ENG Form 2088

tso TIME CURVE
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U.S.Army Corps of Engineers
Materiats & Instrumentation Section Normal Stess=  16.0 tons/ft2
Balimore, Maryland 21230 .
t50 = 9.86 min
PROJECT: Dorchester County, MD H= 0.2740 in
Mid-Bay Feasibility Study -5
AREA: James Island c = 249 X10 in%sec
Hole No.: Sample No.: Depth (ft):
JB-212A Shelby-1 18.0-20.0

CONSOLIDATION TEST - TIME CURVE
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TUBE CLASSIFICATION

ASTM D2487
PROJECT: Mid-Bay Feasibility Study DATE: Nov 2004
James Island
AREA: Dorchester County, MD
Hole No. Sample No. Depth (ft)
DH-215A Shelby-1 9.0-11.0
A A
0D O C
Tube plug & void 343 mm
Y 760 mm
:/// A
Unconfined /
Compression 417 mm
Moist, mottled olive gray & olive yellow, firm, Consolidation {
LEAN CLAY w/sand (CL)
4 Y Y




GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 305713.99 JB-215

OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1500576.56 1of1
TOP ELEV: COMPLETED: September 20, 2004
EPTH(ft (c) d (a) (b)
Wet, dk. gray, soft lean CLAY (CL) 1 wuns
2.00 / 1
‘s Wet, oli , soft lean cla SAND (SC
7’ et, olive gray yey (SC) 1 wira | 341
4.50 7/
Wet, olive gray, soft sandy lean CLAY (CL 5
% gray y (CL) T i
7.00 //// i
% Wet, olive gray, soft lean CLAY w/sand (CL
/ ive gray CL) |
| 6.5
p/ 10
| 1 whns | 299
/ 1 WHAS
14.50 /
Wet, dk. , clayey SAND (SC 15
/ gray, clayey (SC) T T
17.00| [/ _ i
: /] Moist, olive gray, soft to firm sandy fat CLAY (CH) ]
% PFR 17.5-19.0": 2.5, 2.5, 2.0 3-5-1 42.1
% PPR 20.0'-21.5" 3.0, 3.5, 2.5 07—
Z PPR 22.5'-24.0": 4.5, 4.0, 4.0 1 a9
/ PPR 25.0'-26.5": 3.0, 3.5, 3.0 25
26.50| P/ L 0-26.5:3.0,3.5, 3. 1 61
BOTTOM OF HOLE .
Depth of bay water (@ start of boring 6.3' @ 1626 Hrs. 30 |
Depth of bay waier @ completion 6.9' @ 1742 Hrs. i
35
40
45
JB-215 P - indicates pressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring.
. RA
WHILE DRILLING: WHILE DRILLING: Fill Flavger [Xspr  Urs
ON COMPLETION: ON COMPLETION: [Jcorea P43001b [ Tubex [[f|Hand
Hr. READING: Hr. READING: Fish Tail JVibra Core [}J Water Jet[Jl] Odex
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& 0.600 : SR
D N
g 0.580 | ) \‘
0.560 ~ -
) AN
N \\
0.540 X
: AN
T 0-. . \ \\\
0.520 S
19 e . \&\.
0.500 - 7
0.10 1.00 10.00 100.00
LOG (Stress) tons/sq.ft.
.‘\ : \’\\\
Type of Specimen: Undisturbed Before Test '~~.Aﬁe{Test
' Diameter= 250 in. | Height= 075 in. Water Content, % w 24.0 We ' 20\9\
Overburden Pressure, p, = .28%  tons/sq.ft. Void Ratio e, 0.670 e 0.551 \
Preconsol. Pressure, p, = | , tons/sq.ft. Saturation, % S 98.5 Se 100_0\“\: AN
Compression Index, C, = OHATE .\ Dry Density Yo 102.8  Ibs/cuft. N
Classification (ASTM D2487): Moist, mottled olive gray & olive yellow, firm, LEAN CLAY w/sand. (CL)
LL 29 PL 18 11 (ASTM D4318) § 2.75 (ASTM D854)
Remarks: PROJECT: Dorchester County, MD
Mid-Bay Feasibility Study
AREA: James Island
o Hole No.: JB-215A Sample No.: Shelby-1
' Depth ft):  9.0-11.0 Dat:  Dec.2004
ENG rorm 2090 (Test method: ASTM D2435) CONSOLIDATION TEST REPORT
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and I, all others are established formulas.

|hwis adjusted for extreme low tide of -3.5 MLLW.

Ystone (pcf) = 125.0 P = ystone * he *+ (Ystone - Ywater) * Dy
Slope = 3.0
h,= 0.9 P =1743.84
he=13.5
hy=144
b=10.0
b4 alz b/z ] 21 c,=2I1*P
1.5 28.800 6.667 0.500 1.000 1743.84
45 9.600 2.222 0.500 1.000 1743.84
7.5 5.760 1.333 0.490 0.980 1708.96
10.5 4.114 0.952 0.485 0.970 1691.52
12.0 3.600 0.833 0.475 0.950 1656.65
13.5 3.200 0.741 0.470 0.940 1639.21
16.5 2.618 0.606 0.455 0.910 1586.89
19.5 2.215 0.513 0.440 0.880 1534.58
22.5 1.920 0.444 0.425 0.850 1482.26
25.5 1.694 0.392 0.415 0.830 1447.39
28.5 1.516 0.351 0.395 0.790 1377.63
315 1.371 0.317 0.385 0.770 1342.76
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and I, all others are established formulas.

Ystone (Pcf) = 125.0 P = ystone " he *+ (YsTonE - Ywater) ™ hw
Slope = 3.0
h,= 0.9 P = 1806.34
e= 14.0
h,= 14.9
b=10.0
z alz blz | 21 6, =21"P
1.5 29.800 6.667 0.500 1.000 1806.34
4.5 9.933 2.222 0.500 1.000 1806.34
7.5 5.960 1.333 0.490 0.980 1770.21
10.5 4257 0.952 0.485 0.970 1752.15
12.0 3.725 0.833 0.475 0.950 1716.02
13.5 3.311 0.741 0.470 0.940 1697.96
16.5 2.709 0.606 0.460 0.920 1661.83
19.5 2.292 0.513 0.445 0.890 1607.64
22.5 1.987 0.444 0.430 0.860 15563.45
25.5 1.753 0.392 0.415 0.830 1499.26
28.5 1.568 0.351 0.400 0.800 1445.07
31.5 1.419 0.317 0.385 0.770 1390.88

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P = vstone * De *+ (Ystone - Ywater) ™ hw
Slope = 3.0
h,= 0.9 P = 1868.84
ho= 145
ht =154
b=10.0
z alz b/z | 21 c6,=21*P
1.5 30.800 6.667 0.500 1.000 1868.84
4.5 10.267 2.222 0.500 1.000 1868.84
7.5 6.160 1.333 0.490 0.980 1831.46
10.5 4.400 0.952 0.485 0.970 1812.77
12.0 3.850 0.833 0.480 0.960 1794.09
13.5 3.422 0.741 0.470 0.940 1756.71
16.5 2.800 0.606 0.460 0.920 1719.33
19.5 2.369 0.513 0.445 0.890 1663.27
22.5 2.053 0.444 0.430 0.860 1607.20
25.5 1.812 0.392 0.415 0.830 1551.14
28.5 1.621 0.351 0.405 0.810 1513.76
31.5 1.467 0.317 0.390 0.780 1457.70

|hw is adjusted for extreme low tide of -3.5 MLLW.




08'L  JuswomaS (B0t G1Z-HQ wodj S)nsaJ }$8) UOKEPIIOSUOD pue uolewlou) bulog Buisn
20 99000 | 9¥690°0 | £8€800°0 190 9t1'0 100 LE2192 | LLvE8L 9'10¥¢ 9'LLL € GEl Sl 4"
620 62000 [9+690°0 | £8€800°0 190 910 #1000 c8.l¥C | v'EL8L 8'82¢¢ 8709 £ S0l cl 6
€0 6000 [ 9+690°0 | €8€800°0( 4290 9l1'0 ¥10°0 LLv2eC | L1268l 960¢ [4%%4 £ S/ 6 9
¢vo 8110°0 [9+690°0 |€8€8000( 290 9LL'0 100 $G'0612 | vELE6L 2’88l 2652 € Sy 9 £
150 65100 9146900 | €8€8000 [ 290 9li'0 7100 ¥.'2102 | vE'LE61 v oLl 798 € g € 0
33D 13D
Ha = (4sd) (3sd) (sd) (4sd) . e
o x 23 23 ann) ann)d 8 % ) d dy 4 od o sbesany | wonog do)
ubap | punogay
() ‘ ainssald | ainssald )
ssauyolyl| uens oney |xspujuol| xapujuor |eaunssaid | abueyd uonep |uspingianQ [ssauxoiylL
Jui obueys| (eoap | oney uoissaidwo)ploA [eniul fssaidwo) fssaidwooay |  |euly ainssald |-josuodaid| 8andey3 | teheigng (4) wdeq 1efheigng
$00¢2/9L/2L -31lva (S12-HQ) 3MIa ANYISI SANVYF LO3rodd
034 ‘A8 3.LvINDTIVO INIWITLLIS NOLLYAITOSNOD HO4 L133HS NOILY.LNAWOD

S+
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P = UNIT LOAD OF EMBAN
o,=21*P

Only modify h,, and |, all others are established formulas.

KMENT

Ystone (Pcf) = 125.0 P = ystone * De *+ (YsTone - Ywater) ™ Dy
Slope = 3.0
h,= 0.9 P =1931.34
he= 15.0
h{= 159
b=10.0
z alz b/z | 21 c,=21*P
1.5 31.800 6.667 0.500 1.000 1931.34
45 10.600 2.222 0.500 1.000 1931.34
7.5 6.360 1.333 0.490 0.980 1892.71
10.5 4.543 0.952 0.485 0.970 1873.40
12.0 3.975 0.833 0.480 0.960 1854.09
13.5 3.5633 0.741 0.475 0.950 1834.77
16.5 2.891 0.606 0.460 0.920 1776.83
19.5 2.446 0.513 0.450 0.900 1738.21
22.5 2.120 0.444 0.435 0.870 1680.27
25.5 1.871 0.392 0.420 0.840 1622.33
28.5 1.674 0.351 0.405 0.810 1564.39
315 1.514 0.317 0.390 0.780 1506.45

Ih‘” is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBAN

o,=2 [*P

Only modify h,, and i, all others are established formulas.

KMENT

Ystone (pcf) = 125.0 P = ystone * he + (YsTone - Ywater) ™ D
Slope = 3.0
h,= 0.9 P = 1993.84
he= 15.5
ht = 16.4
b=10.0
z alz b/z | 21 c,=21*P
15 32.800 | 6667 | 0500 | 1.000 1993.84
4.5 10.933 2.222 0.500 1.000 1993.84
7.5 6.560 1.333 0.490 0.980 1953.96
105 4686 | 0952 | 0485 | 00970 1934.02
12.0 4100 | 0833 | 0480 | 0.960 1914.09
13.5 3.644 0.741 0.475 0.950 1894.15
16.5 2082 | 0606 | 0460 | 0.920 1834.33
195 2523 | 0513 | 0450 | 0.900 1794 .46
22.5 2.187 0.444 0.435 0.870 1734.64
255 1029 | 0392 | 0420 | 0.840 1674.83
28.5 1.726 0.351 0.405 0.810 1615.01
31.5 1.562 0.317 0.395 0.790 1575.13

| is adjusted for extreme low tide of -3.5 MLLW.




Hole No. 78~ 2./5

DIVISION INSTALLATION SHEET |
DRILLING LOG 7y P ity iy e D5 Tr,‘ < OF 2. SHEETS
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17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 24,8
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DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

Hole No.9 [5- 2/
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VISUAL-MANUAL CLASSIFICATION
{Test method: ASTM D 2488)

PROJECT: James Island DATE: Oct 2004
AREA : Mid-Bay Feasibility Study CLASSIFIED BY: J{Ul4r/
Dorchester County, MD
SAMPLE NO. | DEPTH (ft) VISUAL CLASSIFICATION SYMBOL
JB + 218
d0e- 110.0- 1.5 |Wol "ol graye ﬂ%ﬂ’ €
VAL ~2]2.S-4.0 Wﬁd’{u,c WW/QA«% M €
-4 7.s~=z.o WJ«&;L V / M/L«o@w/wvf cq
_ii =S |po-n.5 WJO/ZWL / lo;{;f /é,w &(M €Y
~( [12-s~14.0 (Cé)
-7 [1so-/¢.S W_oj//a% M &ézg? (5()
o =8 l125~19.0| Vet ALe an %«/4% &L Aj 0444/ Chyce
-9 |2o.0-2.15 CH/CL
—J]O |22.8-24.0 —~M—- CHe
11 |25.0-2.S - AL —~ Chper
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UNCONFINED COMPRESSION TEST

FAILURE SKETCHES

0.70

_ 0.60

@

£ 050 :
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c i

g \

b7 = i

o 0.40 : ‘

8

a 0.30

: ff

(=]

(8]

E 0.20

E j

o

£

5 o010 ’{

0.00 - - : {
0.0% 5.0% 10.0% 150%  20.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 3 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % w, 26.6
VOID RATIO €, 0.685
SATURATION, % S, 100+
DRY UNIT WEIGHT, LB./CU FT. Y4 974
TIME TO FAILURE, MIN. te 8.0
UNCONFINED COMPRESSIVE STRENGTH, TSF q, 0.58
UNDRAINED SHEAR STRENGTH, TSF S, -0.29
SENSITIVTY RATIO s 1 -
INITIAL SPECIMEN DIAMETER, IN. D, 2.86
INITIAL SPECIMEN HEIGHT, IN. Hy 567
CLASSIFICATION: (ASTM D2487)
Moist, mottled olive gray & olive yell., firm, LEAN CLAY w/ sand (CL)
LL= 29 [ PL= 18 | PIi= 11 (asmpa4ais) | Gs= 2.63 (asTmDsss)
REMARKS: PROJECT: James Island
Mid-Bay Feasiblity Study
AREA: Dorchester County, MD
Hole No.: DH-215A Sample No.: Shelby-1
Depth (ft.): 9.0-11.0 Date: Dec.2004

ENG FOrRM 3659 (Test method: ASTM D2166)

UNCONFINED COMPRESSION TEST REPORT




tso TIME CURVE

7460
............................. 4 J RPN IR S N S O PR R R -l RN PR L dO
0\
7450
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K‘«
7440 N
S
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o
x \
x
& 7430
5 N
: N
c
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]
& |
\\
7420 L L
\ \
...................... | \\\0 18 TSRO S U O I SO NOUU O O O 1
] IR 100
\k\.ﬂ\'
r\\*
T~
7410
7400 -
0.1 1 10 100 1000 10000
) Log (time), min
B3 U.S.Amy Corps of Engineers
Ji i.‘.,‘?“‘”““’“’“"‘;"m% Section Normal Stess=  0.25 tons/t?
- Belimors Meryand o= 248 min
PROJECT: Dorchester County, MD H= 0.3719 in
Mid-Bay Feasibility Study -4
AREA: James Island c, = 182 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

JENG Form 2088

7410
-------- N e St 1 B et Rhhhd SET R B Bt [Ebt F{-p{---mmmnq---1 H do
4
7400 \
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N
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7350 <
0.1 1 10 100 1000 10000
Log (time), min
U.S Amy Ci of Engineers
Matarals & Inctrumentaton Secton Normal Stess=  0.50 tons/ft?
Baltimore, Maryland 21230 to = 198 min
0 .
PROJECT: Dorchester County, MD H= 0.3692 in
Mid-Bay Feasibility Study -4
AREA: James Island c, = 225 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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0.1 1 10 100 1000 10000
Log (time), min
U.S.Army Corps of Engineers
Materials & Instrumentation Section Normal Stess = 1.0 tons/ft?
2} Baltmore, Maryland 21230 .
t50 = 1.88 min
PROJECT: Dorchester County, MD H= 0.3656 in
Mid-Bay Feasibility Study -4
AREA: James Island cy = 232 X10 in?sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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0.1 1 10 100 1000 10000
Log (time), min
U.S_Army Corps of Engineers
Materials & instrumentation Section Normal Stess = 2.0 tons/ft?
Ballimore, Maryland 21230 .
tso= 143 min
PROJECT: Dorchester County, MD H= 0.3610 in
Mid-Bay Feasibility Study -4
AREA: James Island c,= 298 X10 in%sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0
ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

ENG Form 2088

CONSOLIDATION TEST - TIME CURVE
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0.1 1 10 100 1000 10000
Log (time), min
K s of neers
;Jﬁast:;“lsy:?nr:min:ﬁm Section Normal Stess = 4.0 tons/fi?
Baltimore, Maryland 21230 t50 - 0.96 min
PROJECT: Dorchester County, MD H= 0.3554 in
Mid-Bay Feasibility Study -4
AREA: James Island c, = 430 X10 in%*sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0




tso TIME CURVE

[ENG Form 2088
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Log (time), min
U.S.Ammy Corps of Engineers
memss & u:mm;;; Section Normal Stess = 8.0 tons/t?
more: Menyiand to= 063 min
PROJECT: Dorchester County, MD H= 0.3489 in
Mid-Bay Feasibility Study -4
AREA: James Island c,= 631 X10 in%sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE
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Log (time), min
U.S Amy Comps of Engineers
Materials & Instrumentation Section Normal Stess=  16.0 tons/ft?
Baltimore, Marytand 21230 -
t50 = 0.48 min
PROJECT: Dorchester County, MD H= 0.3423 in
Mid-Bay Feasibility Study -4
AREA: James Island c,= 787 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-215A Shelby-1 9.0-11.0




yamE s PTLamo o ocive By Dal
, !
TECLIMBER ooy L SETLE T ANALYS (S jeuED B

SETTLAMEWT AW ALY51s  Fo® py-2 17

numl A DIRT SELOTIon Tp VARY (G TlEsaTiIS (o 3105 91y 41 5, n‘Z)
’ 4 ;

WITH TregSLofRES OF 3R AND R CREST wintw of 20 FELT DLetw oF wWATER
1S AsSemen To B% Tl FLIT AT muuw. USE LTREME Low TivE OF -3 5mMerw

o COMPUTE ErRESH> CHURIWGES FRO™M DIRE.

A wusorL o Tion TEST was pirtelmin oM A LY SAMELE odTAWED
Fom @ DEPTH oF (-8 LowSovinaTiow TEST ZILOLTS SHow o C, oF 33
(FEow opKECTED curvg ) And A Cr oF ,o45. 4 PREGONSoLIBATOY FPRLscwit & of
P33 st (Vbwo pst ) WAS DETERw WED Frow THE e»—loq}}r Corvi.

.

o G G _ - R
W LVERBORSEN PRESSLLL | P, = (“5"’7"“\)@7) - 3(‘%}’34‘:
e ¢
EC R CE A
//.g\ OCR = %@0/3&6; 4. 5t DUE O JamES 1SLRWD pREyiOVSLY
g\%%) EXiSTim e AT THIS LocATion
5/
\~ ..... o
N AN AT
cLay
1
NEIVEON
X

| STIFF CLAN

ASSVOMES (o ¢R-ESSIBLE LANERS 13-F7 0 THICKRESS |

FETIw A TED (omSermaTior SEULEM iy nt ZAarGES FROM 60125 " /SEE ATACHED




TUBE CLASSIFICATION

ASTM D2487
PROJECT: Mid-Bay Feasibility Study DATE: Nov 2004
James Island
AREA: Dorchester County, MD
Hole No. Sample No. Depth (ft)
DH-217A Shelby-1 6.0-8.0
0 O O T A
Tube plug & void 19lmm
150 mm
| 758 mm
Unconfined
V. moist, dk. greenish gray, soft-firm, LEAN CLAY  (CL) Compression

Consolidation {




GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 304367.44 JB-217
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1497597.14 1of1
TOP ELEV: COMPLETED: September 21, 2004
EPTH(ff) _ (c) d (a) (b)
o Wet, black, poorly graded fine SAND wr/silt & shells (SP-SM) WHLS
2.00] [-[1] .
77 Wet, dk. gray, soft lean CLAY w/sand (CL)
% 1 whHAns
% 36.5
O >
i 1 wnis
7.007 1 392
/ Wet, dk. gray, soft lean CLAY (CL/CH) ’
_/ 1 wnns
9.50 //
/) V. moist, dk. gray, soft fat CLAY (CH) 10
% 1 WH/LS
12.00 / — .
{11 Moist, dk. grayish brown, silty fire SAND (SM)
1 187
14.50 — 28.3
Wet, dk. grayish brow, siliy tine SAND (SM) 15 ’
' 1 312
17.00 i
/ Moist, olive gray, fiun clayey SAND (SC)
/ PPR 17.5-19.0': 4.5, 4.0, 4.0 1
%
% 30.3
7 PPR 20.0-21.5'" 4.5, 4.5, >4.5 20
/ 1 3-5-10
22.00 »// i
11| V. moist, olive gray, silty fine SAND w/tr. of gravel (SM)
PPR 22.5'-24.0": >4.5,>4.5,>4.5 R 100/.4
24.50
V. moist, olive gray, silty fine SAND (SM) 25
PPR 25.0'-26.5": 3.0, 3.0, 3.0 5.8-10
i 8-
26.50
BOTTOM OF HOLE |
Depth of bay water @ start of boring 9.5' @ 1015 Hrs. i
Depth of bay water @ completion 9.7' @ 1141 Hrs.
JB-217 P - indicates Qressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring. -
WHILE DRILLING: WHILE DRILLING: Fill [Hlavger  [spT  IRB
ON COMPLETION: ON COMPLETION: [lcorea p43001b [ Tubex [{fHand
Hr. READING: Hr. READING: ) Fish Tail [AVibra Core [[ Water Jet[[[] Odex




1.200
1.100 i e e )
1.000 =
[}]
) . i
& 0.900
> *K ___________ a .
0.800 -
o-..
¥ O
0.700
.
O]
0.600 AR
0.10 1.00 10.00 Y 100.00
LOG (Stress) tons/sq.ft. h
\\\,
AN
Type of Speciimen: Undisturbed Before Test A%r Test
Diameter= 250 in. | Height= 0.75 in. Water Content, % W, 40.7 W]
Overburden Pressure, p, = 184 tons/sq.ft. Void Ratio e, 1.111 e 0.770.
Preconsol. Pressure, p, = 8% tons/sq.ft. Saturation, % S, 099.9 S; 100.0 -
Compression Index, C,= _0:312 .23 Dry Density Y4 80.7 Ibs./cu.ft.
Classification (ASTM D2487): Very moist, dark greenish gray, soft to firm, LEAN CLAY. (CL)
LL= 44 PL= 20 - PI= 24 Gs= 273
(ASTM D4318) (ASTM D854)
Remarks: PROJECT: Dorchester County, MD
Mid-Bay Feasibility Study
AREA: James Island
Hole No.: JB-217A Sample No.: Shelby-1
Depth (ft.): 6.0-8.0 Date: Dec.2004
ENG rorm 2090 (Test method: ASTM D2435) CONSOLIDATION TEST REPORT
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10-ft

. 2*b "
/ | he | \
XX 3 c
h P
/ t hw
, P = UNIT LOAD OF EMBANKMENT
Oz o,=21*P

a

3

Only modify h,, and |, all others are established formulas.

Ystone (pcf) = 125.0 P = ysrone * he * (Ystone - Ywater) ™ N
Slope = 3.0
h,= 4.1 P = 1944.16
h.=13.5
hi=17.6
b=10.0
z alz b/z , | 21 6,=21*P
1.5 35.200 6.667 0.500 1.000 1944 .16
4.5 11.733 2.222 0.500 1.000 1944.16
7.5 7.040 1.333 0.490 0.980 1905.28
10.5 5.029 0.952 0.485 0.970 1885.84
12.0 4.400 0.833 0.480 0.960 1866.39
12.5 4.224 0.800 0.477 0.954 1854.73
13.5 3.911 0.741 0.475 0.950 1846.95
16.5 3.200 0.606 0.465 0.930 1808.07
19.5 2.708 0.513 0.455 0.910 1769.19
22.5 2.347 0.444 0.440 0.880 1710.86
25.5 2.071 0.392 0.415 0.830 1613.65
28.5 1.853 0.351 0.410 0.820 1594 .21
31.5 1.676 0.317 0.395 0.790 1535.89

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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10.5-ft

2*b

a

he

AN
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P = UNIT LOAD OF EMBAN

o,=21*P

Only maodify h,, and |, all others are established formulas.

KMENT

Ystone (Pcf) = 125.0 P = ystone * De + (YsTonE - Ywater) * P
Slope = 3.0
hy, = 4.1 P = 2006.66

he= 14.0

hy= 18.1

b=10.0

z alz b/z | 21 0,=21*P

1.5 36.200 6.667 0.500 1.000 2006.66
45 12.067 2.222 0.500 1.000 2006.66
7.5 7.240 1.333 0.490 0.980 1966.53
10.5 5.171 0.952 0.485 0.970 1946.46
12.0 4.525 0.833 0.480 0.960 1926.39
12.5 4.344 0.800 0.477 0.954 1914.35
13.5 4,022 0.741 0.475 0.950 1906.33
16.5 3.291 0.606 0.465 0.930 1866.19
19.5 2.785 0.513 0.455 0.910 1826.06
22.5 2.413 0.444 0.440 0.880 1765.86
25.5 2.129 0.392 0.425 0.850 1705.66
28.5 1.905 0.351 0.415 0.830 1665.53
315 1.724 0.317 0.405 0.810 1625.39

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBANKMENT
o,=2[*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P = ystone * De + (Ystone - Ywater) * N
Slope = 3.0
hy= 4.1 P = 2069.16
he= 145
ht = 18.6
b=10.0
z alz b/z | 21 c,=21*P
1.5 37.200 6.667 0.500 1.000 2069.16
4.5 12.400 2.222 0.500 1.000 2069.16
7.5 7.440 1.333 0.490 0.980 2027.78
10.5 5.314 0.952 0.485 0.970 2007.09
12.0 4.650 0.833 0.480 0.960 1986.39
12.5 4.464 0.800 0.477 0.954 1973.98
13.5 4.133 0.741 0.475 0.950 1965.70
16.5 3.382 0.606 0.465 0.930 1924.32
19.5 2.862 0.513 0.455 0.910 1882.94
22.5 2.480 0.444 0.440 0.880 1820.86
25.5 2.188 0.392 0.430 0.860 1779.48
28.5 1.958 0.351 0.415 0.830 1717.40
31.5 1.771 0.317 0.405 0.810 1676.02

lhW is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBAN
o,=21*P

Only modify h,, and 1, all others are established formulas.

KMENT

Ystone (Pcf) = 125.0 P = ystone * Ne * (Ystone - Ywater) ™ hw
Slope = 3.0
hy= 4.1 P=2131.66
he= 15.0
h¢= 19.1
b=10.0
z alz b/z. | 21 G, =21"P
1.5 38.200 6.667 0.500 1.000 2131.66
4.5 12.733 2222 0.500 1.000 2131.66
7.5 7.640 1.333 0.490 0.980 2089.03
10.5 5.457 0.952 0.485 0.970 2067.71
12.0 4.775 0.833 0.480 0.960 2046.39
12.5 4,584 0.800 0477 0.954 2033.60
13.5 4244 0.741 0.475 0.950 2025.08
16.5 3.473 0.606 0.465 0.930 1982.44
19.5 2.938 0.513 0.455 0.910 1939.81
22.5 2.547 0.444 0.440 0.880 1875.86
25.5 2.247 0.392 0.430 0.860 1833.23
28.5 2.011 0.351 0.415 0.830 1769.28
315 1.819 0.317 0.405 0.810 1726.64

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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P = UNIT LOAD OF EMBAN

o,=21*P

Only modify h,, and |, all others are established formulas.

KMENT

Ystone (Pcf) = 125.0 P = Ystone ™ De *+ (Ystone - YwateR) * hw
Siope = 3.0
h,= 4.1 P=2194.16
he= 15.5
hy=19.6
b=10.0
z alz b/z | 21 c,=21*P
1.5 39.200 6.667 0.500 1.000 2194.16
45 13.067 | 2222 | 0500 | 1.000 2194.16
7.5 7.840 1.333 0.490 0.980 2150.28
10.5 5.600 0.952 0.485 0.970 2128.34
12.0 4.900 0.833 0.480 0.960 2106.39
12.5 4,704 0.800 0.477 0.954 2093.23
13.5 4.356 0.741 0.475 0.950 2084.45
16.5 3.564 0.606 0.465 0.930 2040.57
19.5 3.015 0.513 0.455 0.910 1996.69
22.5 2.613 0.444 0.445 0.890 1952.80
255 2306 | 0392 | 0435 | 0870 1908.92
28.5 2.063 0.351 0.420 0.840 1843.09
31.5 1.867 0.317 0.410 0.820 1799.21

| is adjusted for extreme low tide of -3.5 MLLW.




Hole No. T4~ 217

DIVISION INSTALLATION ] SHEET |
DRILLING LOG AN B iy sy o D3V OF . SHEETS
1. PROJECT 10. SIZEAND TYPE OF BIY 7 A, H .75
TArGES 0wy Doy Sl s e e S1i oy |11 DATUM FOR ELEVATION SHOWN (TBM or MSL)
§2. LOCATION (Cootdmatun or Station) ’
FrAdsey - e 2. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY o E [/ Jut
CevmAp~Enr -GG E 13. TOTAL NO. O ER- DISTURBED T UNDISTURBED
4. HOLE NG (Aa ahown on deawing tifio] BURDEN SAMPLES TAKEN | I H o
and file numbor J"B ')_/'7 : 4
s NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES
Sy Natisare 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED !COMPLEYED
VERTICAL []INCLINED DEG. FROM VERT. | ! /2l Joy gL oy
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 2(.57
18. TOTAL CORE RECOVERY FOR BORING %
{8. DEPTH DRILLED INTO ROCK 75 SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 20.5" WA e,. - /" Sl el d
) % CORE’|BO! REMARKS
ELEVATION| DEPTH | LEGEND CLASSIF 'c“;'.?::‘,‘gf MATERIALS Recov- |oRupE (Detiling time, water loss, depth of
ERY NO. hering, otc., if aigniticant)
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DRILLING LOG (Cont Sheet)

ELEVAIION TOP OF HOLE

Hole No.J - 2,7

PROJECT INSTAUATION SHEET 2
U= —
JAres Ts. on [ iey & DS e T OF 2. SHEETS
% CORE [BOX OR REMARKS

ELEVATION DEPTH LEGEND

CLASSIFICATION OF MATERIALS

( Descrsption )

RECOV- | SAMPLE
ERY NO.

(Drilling time, water loss, depth of
weathering, esc., if significan:)
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VISUAL-MANUAL CLASSIFICATION
(Test method: ASTM D 2488)

PROJECT: James Island DATE: Oct 2004
AREA: Mid-Bay Feasibility Study CLASSIFIED BY: HUHN
Dorchester County, MD
SAMPLE NO. | DEPTH (ft) VISUAL CLASSIFICATION SYMBOL
UJB 2[7 ‘Ds\tﬁJ
JAr-1]0.6-1.5 U}JM At L MMM&M P
/~2(25-Y0 W T Lk Voot 1 Vgonky ol &3,
il -3 |so0-¢s M/J o& / ,a?’?/r L.L AL @
-4 125-90 M /é.am //é/ Cfe,
-5 /o.o-//.s o&\ﬂw L o% (CH)
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UNCONFINED COMPRESSION TEST

FAILURE SKETCHES

0.45

0.40

f

N“

g o035 By
g ol f
£ 0.30 '
S i - ‘
NS |
2 025
Pl
£ 020 :
I
[=]
O p15 ‘
- i
o I
T, |
T 0.10 :
5 ,
(3]
2 0
2 005
0.00 § ; : é
0.0% 5.0% 10.0% 15.0% 20.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 3 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % Wy 38.5
VOID RATIO € 0.964
SATURATION, % S, 100+
DRY UNIT WEIGHT, LB./CU.FT. Y4 82.3
TIME TO FAILURE, MIN. te 8.0
UNCONFINED COMPRESSIVE STRENGTH, TSF q, 0.42
UNDRAINED SHEAR STRENGTH, TSF S, .0.21
SENSITIVTY RATIO SR —
INITIAL SPECIMEN DIAMETER, IN. D, 2.84
INITIAL SPECIMEN HEIGHT, IN. H, 6.10
CLASSIFICATION: (ASTM D2487)
V.moist, dk. greenish gray, soft-firm, LEAN CLAY (CL)
LL= 44 | PL= 20 | PI= 24  (asmpasis) | Gs= 2.59 (asTMDes4)
REMARKS: PROJECT: James Island
Mid-Bay Feasiblity Study
AREA: Dorchester County, MD
Hole No.: DH-217A Sample No.: Shelby-1
Depth (ft.): 6.0-8.0 Date: Dec.2004

ENG rForm 3659 (Test method: ASTM D2166)

UNCONFINED COMPRESSION TEST REPORT




JENG Form 2088

tso TIME CURVE
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7390 8
0.1 10 100 1000 10000
Log (time), min
H0) Materas & mommenaton Scton Normal Stess=  0.25 tons/fe
) Baltimore, Maryland 21230 tso = 2'42 min
PROJECT: Dorchester County, MD H= 0.3717 in
Mid-Bay Feasibility Study -4
AREA: James Island Cy = 187 X10 in%sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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0.1 1 10 100 1000 10000
Log (time), min
U.S.Amy Corps of Engineers
Materials & Instrumentation Ssction Normal Stess=  0.50 tons/ft2
Baltimore, Maryland 21230 .
tso= 1.04 min
PROJECT: Dorchester County, MD H= 0.3688 in
Mid-Bay Feasibility Study -4
AREA: James Island = 427 X10 in?sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

[ENG Form 2088

CONSOLIDATION TEST - TIME CURVE
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Log (time), min
U.S.Amy Corps of Engineers
Materiais & Instrumentation Section Normal Stess = 1.0 tons/ft2
Balmore, Marytand 21230 .
tso= 1.15 min
PROJECT: Dorchester County, MD H= 0.3645 in
Mid-Bay Feasibility Study -4
AREA: James Island c= 377 X10 in*sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0




tso TIME CURVE

[ENG Form 2088
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U.SAmy Corps of Engineers
:I:(uials&lrsh\menhﬁm Section Normal Stess = 2.0 tons/ft2
[timore, Maryland 21230 tso - 282 min
PROJECT: Dorchester County, MD H= 0.3541 in
Mid-Bay Feasibility Study -4
AREA: James island c = 145 X10 in*/sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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U.S Amy Corps of Engineers
Materials & N:nshmm;ﬁ; Section Normal Stess = 4.0 tons/ft
Baltimore, Marytand tso = 187 min
PROJECT: Dorchester County, MD H= 0.3371 in
Mid-Bay Feasibility Study 4
AREA: James Island cy = 199 X10 in?/sec
Hole No.: Sample No.: Depth (ft)
JB-217A Shelby-1 6.0-8.0

JENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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==b) Baltimore, Marytand 21230 t50 = 1 08 min
PROJECT: Dorchester County, MD H= 0.3179 in
Mid-Bay Feasibility Study -4
AREA: James Island c,= 306 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0

JENG Form 2088 CONSOLIDATION TEST - TIME CURVE
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PROJECT: Dorchester County, MD H= 0.3022 in
Mid-Bay Feasibility Study -4
AREA: James Isiand c,= 359 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-217A Shelby-1 6.0-8.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE
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TUBE CLASSIFICATION

ASTM D2487
PROJECT: Mid-Bay Feasibility Study DATE: Nov 2004
James Island

AREA: Dorchester County, MD

Hole No. Sample No. Depth (ft)

DH-218A Shelby-1 8.0-10.0

0D O g T A
Tube plug & void 145 mm

V. moist, dk. greenish gray, soft-firm, LEAN CLAY w/sand

(CL)

Unconfined
Compression

Consolidation {

{

. B

300 mm

760 mm




GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 307041.74 JB-218
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1496671.99 lof1l
TOP ELEV: COMPLETED: September 21, 2004
EPTH(ft (c) d (a) (b)
= Wet, dk. gray, poorly graded fine SAND wisilt & shells (SP-SM) WHULS
2.00] [-[f - 20.6
3 Wet, dk. gray, poorly graded fine SAND w/silt (SP-SM) ’
) 1 533
4.50| |1
7/ V. moist, dk. greenish gray, soft-firm lean CLAY w/sand (CL) 5
% 1 vLo
? . 324
_/ 1 wnns
9.50" L 397
07 V. moist, dk. gray, soft lean CLAY w/sand (CL) 10
/ | wan.04
% T 3-106
14.50 / —
111l Wet, v. dk. grayish biowr, silty fine SAND w/gravel (SM) 15
1 3105
17.00 4
Moist, It. olive brewu, soft to firm SILT (ML)
PPR 17.5'-19.0": 2.0, 2.0, 1.0 1 558
19.50 —
Moist, dk. greenish gray, firm lean CLAY (CL) 20
/ PPR 20.0'-21.5": 4.0,>4.5, 4.0 147
% —
/ PPR 22.5'-24.0': 4.0, 4.0, 4.0 i
8-8-10
% p . 25
PR 25.0'-26.5" 3.0, 3.0, 4.0
/ [ eon
26.50| 7/
BOTTOM OF HOLE i
Depth of bay water @ start of boring 9.5' @ 1015 Hrs. i
Depth of bay water @ completion 9.7' @ 1141 Hrs.
JB-218 P - indicates pressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring.
: KA
WHILE DRILLING: WHILE DRILLING: Fill [Hlauger  [Xspr  ErB
ON COMPLETION: ON COMPLETION: [lcorea Ppg3ooib  [JTubex [f]Hand
Hr. READING: Hr. READING: Fish Tail EVibra Core EEI Water Jet@] Odex




1.200 :
has S: N e . R
’\_\o\ TN P
1.100 — <] T
\ !
S \\
1.000 S
\ ~-
[ ] .
S . N
& 09001 O b 5
Z T
g RT3 S S S A I A N A A I AR \ \
0.800 N
. N
73 L O \<
0.700 5
; O
|
0.600
0410 1.00 100.00
LOG (Stress) tons/sq.ft.
/qeﬁ g J{é\
Type of Spéetmen: Undisturbed Before Test | \_After Test
Diameter—; 250 in |Height= 0.75 in. Water Content, % W, 39.7 We 29.4
Overburden Bressure, p, = 7237 tons/sq.ft. Void Ratio €, 1.151 e 0.806
Preconsol. Prgssure, p, = I 2 tons/sq.ft. Saturation, % S, 94.4 S¢ 100.0
Compression|Index, C_= 6:366 , 4y Dry Density Y4 79.5 Ibs./cu.ft.
Classification (ASTM D2487); Very moist, dark greenish gray, soft to firm, LEAN CLAY w/sand. (CL)
LL= 42 PL = 19 PI= 23 Gs= 2.74
(ASTM D4318) {ASTM D854)
Remarks: PROJECT: Dorchester County, MD
Mid-Bay Feasibility Study
AREA: James Island
Hole No.: JB-218A Sample No.: Shelby-1
Depth (ft.): 8.0-10.0 Date: Dec.2004
ENG rorm 2090 (Test method: ASTM D2435) CONSOLIDATION TEST REPORT
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10-ft

2*h e a

/ [ he \
/ hy N P

J_[Z P = UNIT LOAD OF EMBANKMENT
Oz

:

g,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P = ystone * he * (Ystone - Ywater) ™ hw
Slope = 3.0
h,= 5.0 P = 2000.50
he=13.5
h;=18.5
b=10.0
z alz b/z ‘ | 21 c,=21*P
6.0 9.250 1.667 0.500 1.000 2000.50
8.0 6.938 1.250 0.495 0.990 1980.50
10.0 5.550 1.000 0.490 0.980 1960.49
12.25 4,531 0.816 0.480 0.960 1920.48

IhW is adjusted for extreme low tide of -3.5 MLLW.
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10.5-ft

2*b a ;
i |
/ he \ i
i P |
/ " "w \
5 P = UNIT LOAD OF EMBANKMENT
Oz o,=21*P

Only modify h,, and |, all others are established formulas.

Ystone (Pcf) = 125.0 P = ystone * he * (Ystone - Ywater) ™ Pw
Slope = 3.0
h,= 5.0 P = 2063.00
he= 14.0
h;=19.0
b=10.0
z alz b/z i 21 c,=21*P
6.0 9.500 1.667 0.500 1.000 2063.00
8.0 7.125 1.250 0.495 0.990 2042.37
10.0 5.700 1.000 0.490 0.980 2021.74
12.25 4,653 0.816 0.485 0.970 2001.11

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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11-ft

2*h

he

h

w

¥
—— e —— T

/

rd
UZJl

P = UNIT LOAD OF EMBAN

O,=21*P

Only modify h,, and I, all others are established formulas.

KMENT

Ystone (Pcf) = 125.0 P =Ystone " he * (Ystone - Ywater) * Ny
Slope = 3.0
h,= 5.0 P =2125.50
he= 145
h,=195
b=10.0
b4 alz b/z | 21 o, =21*P
6.0 9.750 1.667 0.500 1.000 2125.50
8.0 7.313 1.250 0.495 0.990 2104.25
10.0 5.850 1.000 0.490 0.980 2082.99
12.25 4776 0.816 0.485 0.970 2061.74

|hw is adjusted for extreme low tide of -3.5 MLLW.
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11.5-ft

2*b

Q

X

%

d

/4> he 3
h

t

h

w

o

/

—— e — —

ra
“ZJJ

P = UNIT LOAD OF EMBAN
o,=21*P

Only modify h,, and |, all others are established formulas.

KMENT

Ystone (PCf) = 125.0 P = vstone " he + (Ystone - Ywater) ™ N
Slope = 3.0
h,= 5.0 P = 2188.00
e= 15.0
hy= 20.0
b=10.0
z alz b/z | 21 c,=21*P
6.0 10.000 1.667 0.500 1.000 2188.00
8.0 7.500 1.250 0.495 0.990 2166.12
10.0 6.000 1.000 0.490 0.980 2144 .24
12.25 4.898 0.816 0.485 0.970 2122.36

Ihw is adjusted for extreme low tide of -3.5 MLLW.
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12-ft

2*h e a

- — :
/ he \ |

h |

|

/ t hw " \
1

. P = UNIT LOAD OF EMBANKMENT
Oz o,=2 %P

Only modify h,, and |1, all others are established formulas.

Ystone (Pcf) = 125.0 P =vystone " Ne *+ (Ystone - Ywater) ™ Dw
Siope = 3.0
h,= 5.0 P = 2250.50
he=15.5
h, = 20.5
b=10.0
z alz b/z , i 21 c,=21*P
6.0 10.250 1.667 0.500 1.000 2250.50
8.0 7.688 1.250 0.495 0.990 2228.00
10.0 6.150 1.000 0.490 0.980 2205.49
12.25 5.020 0.816 0.485 0.970 2182.99

|hw is adjusted for extreme low tide of -3.5 MLLW.
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DIVISION INSTALLATION - SHEET /
DRILLING LOG vy, B o' oy o D3 Ve, OF 2 SHEETS
I. PROJECT 10. SIZE AND TYPE OF BIT 2 Y, " 0.0
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12 LOCATION (Coordinatea or Station)
JAMLy - e 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Cra b s Bayar ;10w nte
CEvAP-Ens ~ G L E 13. TOTAL NO. OF OVER- _ |O'sTORBED { UNDISTURBED
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17. ELEVATION TOP OF HOLE
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DRILLING LOG (Cont Sheet)|"<A"oN 107 o ot

Hole No.J B~ 218

PROJECT INSTALLATION SHEEY 2.
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PROJECT:

VISUAL-MANUAL CLASSIFICATION
(Test method: ASTM D 2488)

DATE: Oct 2004

James Island
AREA: Mid-Bay Feasibility Study CLASSIFIED BY: fruNAN
Dorchester County, MD
SAMPLE NO. | DEPTH (ft) VISUAL CLASSIFICATION SYMBOL
IR 4 2/8 »ee
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UNCONFINED COMPRESSION TEST

FAILURE SKETCHES
0.60
< 050 : ‘
® (
<
5 ﬁ
g 0.40
» ‘.\“
o
2
g 0.30
s
£
3
$ o020
L]
£
kS
o
2 0.10
2
0.00 & Q ; ; i
0.0% 5.0% 10.0% 15.0% 20.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % w, 35.7
VOID RATIO €, 0.842
SATURATION, % S, 100+
DRY UNIT WEIGHT, LB./CU.FT. Ya 86.4
TIME TO FAILURE, MIN. te 5.0
UNCONFINED COMPRESSIVE STRENGTH, TSF q, 0.48
UNDRAINED SHEAR STRENGTH, TSF S, .0.24
SENSITIVTY RATIO s, | -
INITIAL SPECIMEN DIAMETER, IN. D, 2:87
INITIAL SPECIMEN HEIGHT, IN. H, 6.14
CLASSIFICATION: (ASTM D2487)
V.moist, dk. greenish gray, soft-firm, LEAN CLAY w/ sand (CL)
LL= 42 | PL= 19 | PI= 23 (astmpasts) | Gg= 2.55 (asTMDss4)
REMARKS: PROJECT: James Island
Mid-Bay Feasiblity Study
AREA: Dorchester County, MD
Hole No.: DH-218A Sample No.: Shelby-1
Depth (ft.): 8.0-10.0 Date: Dec.2004

ENG FORM 3659 (Test method: ASTM D2166)

UNCONFINED COMPRESSION TEST REPORT




tso TIME CURVE
7470
........ e} 1 1 S S A 8 O 5 X Y AU SO O O L 18 1 SO I A L . do
7460
n\
'\\
7450 \T
\e
e
7440
A N
£
S
S
2 7430 : \
g \
£
K]
:‘:: 7420 E‘
£
3 3
[
Q.
()
7410 \
7400 ]
™~
"""" S ECRRETH EERS B B "'“"”'““’Exi;:K"”"" 1T TTUVI, """ 1T 17171 8Tr d100
0\
I~
. 7390 R RES
. ﬁﬂ\.\
7380 S
0.1 1 10 100 1000 10000
Log (time), min
U.S. Army Corps of Engineers
Materiae & Insumentain Secton Normal Stess=  0.25 tons/ft?
Baltimore, Maryland 21230 t.g,o = 3 18 min
PROJECT: Dorchester County, MD H= 0.3715 in
Mid-Bay Feasibility Study -4
AREA: James Island Cy = 142 X10 in*/sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

J[ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




|[ENG Form 2088

tso TIME CURVE
7400
........ - - IR SRR R i 0 B R Ceht AEDnE SEEE B 18 1 O PR A 11-H do
4
7380 ‘\i
ﬁ\
A
Y
\ 4
7360
e
S
: \
(-]
= N
g N
« 7340 N
5 N
()
I
c \\
o N
E L
Fl N
by \\L\
----------------------------- T \ S B O AR i T -Hd100
7320
RN
- \’\\
\\4)\‘
\»\\
g
Y
7300 \d\
7280 ;
0.1 1 10 100 1000 10000
Log (time), min
U.S.Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 0.5 tons/ft?
Baltimore, Marytand 21230 N
ts0 = 2 min
PROJECT: Dorchester County, MD H= 0.3678 in
Mid-Bay Feasibility Study -4
AREA: James Island = 221 X10 in¥sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

CONSOLIDATION TEST - TIME CURVE




|[ENG Form 2088

tso TIME CURVE
7320
7300 4———— e ) H————— F S e 9 5 o 5 s e o - = dy
L
7280 \'\
R
Y
7260 K&
T 7240 \
g \
o
=)
X 7220 \
8 i
5 N
£ 7200 | 14N
c
£ L \
g q
i N
7180 X\
-------------------------------------------------------- NeoA-bob b e -Hd100
NN
q
e
7160 <
RN
\\
7140 N \
7120
7100 :
0.1 1 10 100 1000 10000
Log (time), min
U.S. Amy Corps of Engineers
z.::hls 'y Mlnsnu:dm;t;t\, Section Normal Stess = 1.0 tons/ft2
Menta to= 258 min
PROJECT: Dorchester County, MD H= 0.3619 in
Mid-Bay Feasibility Study -4
AREA: James Island Cy = 166 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

CONSOLIDATION TEST - TIME CURVE




|ENG Form 2088

tso TIME CURVE
7200
7150
........ - 0 O 8 1 1 R SRS S O S I 1 1 RO RS I i X H dg
u\
7100 .\'
N
g
'\‘
T 7050
s \
g b
o
= \\
I
~N
5 7000
=
o
2 N
[=
[
E 1\
Q
2
n 6950 \
1 6900
NN
"""""""""""" e bt el et 1 k\"‘ iuiuieieieeity it o8 - Cr i ey “r d1°°
RN
\\‘
\\
6850 ™ H
6800
0.1 1 10 100 1000 10000
Log (time), min
U.S Ammy Corps of Engineers
::]tghls & Mlnsltunen;:;l; Section Normal Stess = 2.0 tons/ft?
tmore, Manjan to=  4.02 min
PROJECT: Dorchester County, MD H= 0.3508 in
Mid-Bay Feasibility Study -4
AREA: James Island c, = 100 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

6850
-------- S 0 0 I s T T1 1 5 ESRARRES SRt shhb ohl Ao o i of & EESESEERS SERED SE H do
6800 T\\'
'\"\
R
6750 \«
4
6700 \
|
S
8
52 6650
. 3
£
o
[}
L
:E 6600 \
v
E
]
Q.
)
6550
""""""""""""""""" I~ “r d10°
6500
. 3450
6400 :
0.1 1 10 100 1000 10000
Log (time), min
U.S.Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 4.0 tons/ft?
2) Baltimore, Maryland 21230 .
tso= 372 min
PROJECT: Dorchester County, MD H= 0.3337 in
Mid-Bay Feasibility Study 5
AREA: James Island c,= 978 X10 in?*/sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

JENG Form 2088

6450
........ B ISR IR S 15 R A SN A I 16 I A IO 1L dg
6400
0\‘
'\“\
6350
Y
\ o
6300
e
£
g
e
= 6250
I
™~
]
[
\
= 6200
1] q
E
]
Q
)
6150 \
................................ do AN
\\S; """ -Hd10o
\\$
6100
\T\\\
\‘\\
- 6050 I~
6000 -
0.1 1 10 100 1000 10000
Log (time), min
U.S Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 8.0 tons/ft?
Baltmore, Maryland 21230 .
o= 284 min
PROJECT: Dorchester County, MD H= 03135 in
Mid-Bay Feasibility Study -4
AREA: James Island cy, = 1143 X10 in?sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

6150
6100
---------------------- E = B SRCEERES A o i I § ARk SEEER R B B B it DEEEE B -1+ do
6050 “\‘
'\.\\'
6000 A
N
Ne
£
S 5950
o
S \'
< N.
T
o~
« 5900
£
o 4
Q
T
g \\
E
$ 5850
Q.
0
\\
5800 . Py
\ 0\
-------- At Sl 8 I Al Inied A i i 8 I Ay i \\\\EK ERRRREEEY [AREE (RO U O o o 0 £ EECESASS CEEER (0% B O o0 i B s PTS
5750 N TNe
‘\
i Ny
" 5700
>
5650 N
0.1 1 10 100 1000 10000
Log (time), min
bo U.S.Army Corps of Engineers
Materials & Instrumentation Section Normal Stess=  16.0 tons/ft?
2) Baltimore, Maryland 21230 .
tso = 2 min
PROJECT: Dorchester County, MD H= 0.2963 in
Mid-Bay Feasibility Study 4
AREA: James Island cy = 143 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-218A Shelby-1 8.0-10.0

ENG Form 2088 CONSOLIDATION TEST - TIME CURVE
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TUBE CLASSIFICATION

ASTM D2487
PROJECT: Mid-Bay Feasibility Study DATE: Nov 2004
James Island
AREA: Dorchester County, MD
Hole No. Sample No. Depth (ft)
DH-229A Shelby-1 6.0-8.0
T A
Tube plug & void
150 mm
V. moist, dk greenish gray, v. fine, silty, SAND (SM) 270 mm
760 mm
\
A
Unconfined
Compression 340 mm
V. moist, dk greenish gray, v. fine, clayey, SAND (8O)
. Consolidation {
Y Y




GEO-2 JAMESISL.GPJ 12/21/04 10:03

STA. MID-BAY ISLAND FEASIBILITY STUDY N 314904.49 JB-229
OFFSET: JAMES ISLAND, DORCHESTER COUNTY,MD E 1495559.61 1of1
TOP ELEV: COMPLETED: September 24, 2004
EPTH(ft (c) d (a) (b)
11 Wet, It. yellowish brown, silty med. to fine SAND wr/tr. of gravel &
1| shell frags. (SM) 1 2
2.00 {H- PPR 0.0'-1.5": 05, 05, -
/ V. moist, gray, sandy lean CLAY (CL)
% 1 s
% 3538
% 5
1 WHAS
6.50 :
725pPl[J{]] V- moist, dk. greenish gray, v. fine silty SAND (SM) ] 114
8.00 / ] V. moist, dk. greenish gray, v. fine clayey SAND (SC) i
V. moist, dk. gray, sandy lean to fat CLAY (CL/CH) WH/L.5
9.50 ER,
% V. moist, dk. gray, clayey med. to fine SAND w a +1" rock (SC) 10
% | WH/10-3
12.00| V24 _ ]
% Wet, gray, clayey med. to fine SAND war. of gravel (SC)
// T 234 35.8
14.50 % —_—
/7' Moist, gray, clayey fine SAND {SC) 15
/ ~ ‘ PPR 15.0-16.5": 3.0, 3.0, 3.0 2.5-8
17.00| [ - |
% Moist, grayish brown, fine sandy lean to fat CLAY (CL/CH)
/ PPR 17.5'-19.0': >4.5,>4.5,>4.5 . 4710
/ _
19.50 %
% Moist, grayish brown, clayey fine SAND w/tr. of shell frags. (SC/CL) 20
/ PPR 20.0'-21.5": 3.0, 3.0, 3.0 ot
é PPR 22.5-24.0': 3.0, >4.5, 3.0 1 e
24.50 %
7 Moist, grayish brown, clayey fine SAND w/tr. of gravel & shell 25
/ frags. (SC) 1812
26.50 //f PPR 25.0'-26.5': 3.0, 3.5, 3.5 1
BOTTOM OF HOLE 4
Depth of bay water @ start of boring 10.1' @ 1649 Hrs. 4
Depth of bay water @ completion 10.0' @ 1756 Hrs.
JB-229 P - indicates pressed shelby tube sample obtained
GROUNDWATER DATA GROUNDWATER DATA from an additional boring.
. R
WHILE DRILLING: WHILE DRILLING: Fill [Flauger  [Xspr  [Irs
ON COMPLETION: ON COMPLETION: [lcorea Pp43001b  [JTubex [[f Hand
Hr. READING: Hr. READING: W Fish Tail I Vibra Core [ Water Jet[[[] Odex




1.000

0.950 e
e TN
0.900 S \¥
NN
T\ \'\
0.850 N
\\\
Q
0.800
]
o
5 L] \\
o 0.750 e <
B —— = o) N
2
0.700 A
Nt
NN
0.:650 ¢ s
s L N
0600 +—-—+——+—F— e Q&\
0.550 \\
\4'\
0.500
0.10 1.00 10.00 100.00
LOG (Stress) tons/sq.ft. x
400 N
No, ) e o ‘/'?\‘..
Type of Specimen: Undisturbed Before Test After Test\
Diameter= 2.80 in. | Height= 0.75 in. Water Content, % W, 33.0 Wy 244 N
Overburden Pr?ssure, Po= 18y tons/sq.ft. Void Ratio €, 0.948 e 0.668
Preconsol. Pressure, p, = g, tons/sq.f. Saturation, % S, 95.4 Se 100.1
Compression Index, C = 82468 103 Dry Density Y4 87.8 1bs./cu.ft.
Classification (ASTM D2487): Very moist, dark greenish gray, very fine, clayey, SAND. (SC)
= PL = PI= =
LL 38 16 22 (ASTM D4318) Gs 2.74 (ASTM D854)
Remarks: PROJECT: Dorchester County, MD
Mid-Bay Feasibility Study
AREA: James Island v
Hole No.: JB-229A Sample No.: Sheiby-1
Depth (ft.): 6.0-8.0 Date: Dec.2004

ENG rorm 2090

(Test method: ASTM D2435)

CONSOLIDATION TEST REPORT
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25-ft

2*h

ra
"ZJJ

P = UNIT LOAD OF EMBANKMENT
o,=21*P

Only modify h,, and I, all others are established formulas.

Ystone (Pcf) = 125.0 P = ysrone * he * (Ystone - Twater) * Ny
Slope = 3.0
hy= 5.2 P = 3888.02
h,= 28.5
h,=33.7
b=10.0
z alz b/z | 21 c,=2I1*P
3.5 28.886 2.857 0.500 1.000 3888.02
6.5 15.554 1.538 0.500 1.000 3888.02
9.5 10.642 1.053 0.500 1.000 3888.02

lhw is adjusted for extreme low tide of -3.5 MLLW.
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VISUAL-MANUAL CLASSIFICATION
(Test method: ASTM D 2488)

PROJECT: James Island DATE: Oct 2004

AREA : Mid-Bay Feasibility Study CLASSIFIED BY: égic_s_

Dorchester County, MD

SAMPLE NO. | DEPTH (ft) VISUAL CLASSIFICATION SYMBOL
IR - 9
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UNCONFINED COMPRESSION TEST

FAILURE SKETCHES

0.35

0.30 ﬂ

0.25 } %‘
0.20

0.15

Unconfined Compressive Strength (t.s.f.)

0.10 j

0.05

0.00

0.0% 5.0% 10.0% 15.0% 20.0%
Axial Strain
CONTROLLED STRAIN
TEST NO. 1 2 3 4
TYPE OF SPECIMEN Undisturbed
WATER CONTENT, % W, 32.2
VOID RATIO € 0.787
SATURATION, % S, 100+
DRY UNIT WEIGHT, LB./CU.FT. Y4 88.7
TIME TO FAILURE, MIN. te 4.5
UNCONFINED COMPRESSIVE STRENGTH, TSF q, 0.32
UNDRAINED SHEAR STRENGTH, TSF S, 0.16
SENSITIVTY RATIO S | -
INITIAL SPECIMEN DIAMETER, IN. D, 2.87
INITIAL SPECIMEN HEIGHT, IN. H, 6.11
CLASSIFICATION: (ASTM D2487)
V. moist, dk greenish gray, v. fine, clayey, SAND (SC)

Li= 38 { PL= 16 | PI= 22  (asmpasis) | Gs= 2.54  (asTMDss4)
REMARKS: PROJECT: James Island

Mid-Bay Feasiblity Study

AREA: Dorchester County, MD
Hole No.: DH-229A Sample No.: Shelby-1
Depth (ft.): 6.0-8.0 Date: Dec.2004

ENG Form 3659 (Test method: ASTM D2166) UNCONFINED COMPRESSION TEST REPORT




tso TIME CURVE

ENG Form 2088

7490
7480 fetessces semodsesbeckoqegebdapeecanacs S B R RS adezdactopdetdacecoocadazod R s S = dg
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5 \
(7]
x
g
E
g \
g- e
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................. \w':\” 18 1R I U 0 1 1 1 O St OO I I 1§ OO FHd o
SN
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7440 \‘\\
\ L
_ N
7430
0.1 1 10 100 1000 10000
Log (time), min
U.S Army Corps of Engineers
Materials & instrumentation Section Nommal Stess=  0.25 tons/it?
2) Balimore, Maryland 21230 .
. tso= 028 min
PROJECT: Dorchester County, MD H= 0.3732 in
Mid-Bay Feasibility Study -3
AREA: James Island Cy = 162 X10 in*sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE

|ENG Form 2088
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7350
0.1 1 10 100 1000 10000
Log (time), min
U.S.Army Corps of Engineers
th:lQ:tials Py Nlll\svut;u\;ﬁz;; Section Normal Stess=  0.50 tons/ft?
o Henfen o= 025 min
PROJECT: Dorchester County, MD H= 0.3705 in
Mid-Bay Feasibility Study -3
AREA: James Island cy = 179 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-220A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




JENG Form 2088 CONSOLIDATION TEST - TIME CURVE

tso TIME CURVE
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Log (time), min
U.S.Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 1.0 tons/ftz
Baltimeore, Maryland 21230 .
tso= 0.18 min
PROJECT: Dorchester County, MD H= 0.3660 in
Mid-Bay Feasibility Study -3
AREA: James island c,= 243 X10 in%sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0




tsp TIME CURVE

ENG Form 2088
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Log (time), min
U.S Amy Corps of Engineers
Materials & Instrumentation Section Normal Stess = 2.0 tons/ft
Baltimore, Maryland 21230 .
tso = 04 min
PROJECT: Dorchester County, MD H= 0.3582 in
Mid-Bay Feasibility Study .3
AREA: James Island c, = 1.05 X10 in%/sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




JENG Form 2088

tso TIME CURVE
7050
7000 e e e I S | do
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Log (time), min
U.S.Army Corps of Engineers
Materials & Instrumentation Section Normal Stess = 4.0 tons/ft?
2) Baltimore, Maryland 21230 .
tso= 038 min
PROJECT: Dorchester County, MD H= 0.3452 in
Mid-Bay Feasibility Study -3
AREA: James Island cy = 102 X10 in%/sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




tsp TIME CURVE

JENG Form 2088
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Log (time), min
U.S.Amny Corps of Engineers
:;tgria!s&lnsmmhﬁz;no Section Normal Stess = 8.0 tonsift
pmore Hefand 1 to= 039 min
PROJECT: Dorchester County, MD H= 03282 in
Mid-Bay Feasibility Study -4
AREA: James Island c,= 802 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0

CONSOLIDATION TEST - TIME CURVE




tso TIME CURVE
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U.S Army Coips of Engineers
Ji|  Materials & Instrumentation Section Normal Stess=  16.0 tons/ft2
3] Baltimore, Maryland 21230 .
tso= 03 min
PROJECT: Dorchester County, MD H= 0.3145 in
Mid-Bay Feasibility Study -3
AREA: James Island cy = 108 X10 in?/sec
Hole No.: Sample No.: Depth (ft):
JB-229A Shelby-1 6.0-8.0

JENG Form 2088 CONSOLIDATION TEST - TIME CURVE






