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SUMMARY
SAVANNAH RIVER SIDE SLOPE STABILITIES
SAVANNAH HARBOR EXPANSION PROJECT

1. Introduction

The Savannah District Soils Section (EN-GS) has completed computations, sketches and
preliminary drawings regarding channel side slopes for use in preparation of plans and
specifications. Computations are based on drilling data, test results from soil samples taken at
drilling locations, the 2002 Annual Survey data, hill survey data as requested for specific
locations, observation/review of channel side slopes resulting from previous harbor widening and
deepening projects, and other information from previous dredging works regarding channel side
slope performance. NOTE: References to mean low water (mlw) used herein have since been
revised to mean lower low water reference (mllw) for later work. The difference is minor, 0.2
tenths of an inch. Such references have not been changed herein to maintain consistency
between drilling logs, survey data, and other information used during analyses.

2..General

a. Channel side slopes historically average approximately 1 vertical on 3 horizontal (1V on 3H)
for the Savannah River Inner Harbor and are generally considered the norm within the inner
harbor. Areas where possible exceptions might occur have been identified by borings taken
during the subsurface investigation program. Other areas of concern have been identified by the
Savannah District Planning Division. Addressed in these analyses are the known locations or
reaches of problem areas regarding channel side slopes, sloughing of materials, and/or real estate
acquisition requirements. Each is discussed separately in the following paragraphs. Areas that
are not specifically addressed herein were also reviewed in detail using the proposed channel
geometries and the most recent survey/sounding information. Review of these areas indicates
the proposed expansion will not have a direct effect on lands above mean low water (mlw)
and/or structures located on the river.

b. Specifically not addressed are the effects of time, tide, erosion, wind, rain, ships wake,
earthquake, structural deterioration, or any other natural or unnatural forces not directly related
to the removal of material by dredging as proposed. Exceptions to this occur only at Federally
owned facilities, i.e. the Corps of Engineers (COE) Engineer Yard or other Federally recognized
areas or facilities of historical interest. With regard to time, tide, erosion, etc. as stated above, all
other real estate properties are considered the responsibility of respective owners, which
historically has always been the case.

c. Inspections were performed as a part of obtaining riverbank and structural information within
the limits of this project. The data obtained is described and discussed in the trip report written
as a Memorandum for Record and dated 06 December 2001. A copy of the report, photographs,
and descriptions are included as Appendix G, Inspection Summary.



3. Subsurface Investigation

The U.S. Army Corps of Engineers, Savannah District, has performed a number of subsurface
investigations within the project area. Recently, borings have also been performed using
contract drillers. Several hundred borings have been drilled within and adjacent to the Savannah
Harbor. The majority of these borings were drilled along the north side of the channel for the
Savannah Harbor Widening and the Savannah Harbor Deepening projects. These borings were
drilled to obtain information necessary for evaluating the in-situ materials within specific areas
of the channel for harbor modification projects. The majority of the borings were water-borne.
The land-based borings were completed to identify soil materials within the channel side slopes
to help determine the most probable channel side slopes resulting for each proposed harbor
modification. The investigations have used a variety of methods to obtain subsurface data,
including Vibracore, splitspooning, coring, cone penetration tests, and other methods. Standard
penetration sampling using a split-barrel sampler was the method most often used. Using this
method, a 1-3/8 inch inner diameter standard split barrel sampler was driven through the material
using a 140-pound hammer with a 30-inch fall. The sampler was retrieved and the material was
described in accordance with the Unified Soil Classification System. Subsurface investigations
were performed at selected locations based on the early-proposed revisions to the channel limits.
Drilling Logs are located in Appendix A. Standard penetration test borings were performed at
the locations indicated on the included maps. See Appendix F. Soil samples were obtained from
each boring and selected samples were tested for moisture content, plasticity, soil grain-size
distribution, and strength characteristics.

4. Analyses Overview

All slope analyses for the turning basin were performed using the Modified Slope Stability
Package with Kansas City Analysis (DGSLOPE) and the computer program UTEXAS3. Both
programs were used for original analyses and for the checking and verification of results. Final
input data sets and the results are provided separately. Illustrations of cross-sections, slip circles
and/or wedge location(s) are provided separately.

5.0. Channel Summaries by Stations
5.1. Channel Stations 101+250 through 102+000 (Argyle Island).

Review and analysis indicate that side slopes after widening should closely match side slopes
before dredging. The cross-section sketches indicate expected side slopes after the dredging has
been performed. See Appendix C for Maps and Appendix D for Cross Section Drawings.
Indications are that the proposed widening will result in the existing top of slope being relocated
landward. Specifically, approximately 2.5 acres is expected to be taken above the mean low
water (mlw) line. Of the 2.5 acres, approximately 0.3 acre occurs above elevation plus 8.0 mlw.
Coordinates of the line that describe the taking limit are shown on the map and do not include
any provision for rights-of-way or construction limits. The maps and cross-sections have been
reviewed by Coastal Hydraulics Section and appropriate areas were provided to Real Estate for
acquisition purposes. Coastal Hydraulics Section can also use for planning and computation of
dredge volumes.



5.2 Channel Stations 97+500 through 101+250 (Kings Island Turning Basin).

a. Existing Conditions. Analysis indicates a global or overall factor of safety (FS) against slope
failure of 2.2 for the riverbank and dike adjacent to Kings Island Turning Basin. However, for
the softer soils located generally within the tidal zone, the calculated factor of safety is
approximately 1.1. While the lower FS does not necessarily indicate a local failure problem, the
fact that soft soil material occurs in the tidal zone could indicate an ongoing erosion problem due
mainly to tidal and wave action. The analyses also indicate that the calculated slope exposed to
the river should remain stable on an approximate 1 vertical on 3.2 horizontal slope (1V on 3H).
The measured distance from the top of the riverbank to the toe of the Disposal Area 2A dike is
approximately 110 feet.

b. Proposed Conditions. In accordance with the proposed widening studies, analyses were
performed assuming a new bottom depth for the turning basin of -55 mlw. Assuming the final
side slope would be 1V on 3H, the analysis indicates results similar to existing conditions. The
overall FS against slope and dike failure was calculated at 1.9. The local factor of safety for the
soft area within the tidal zone was calculated at 1.1. The calculated distance remaining from the
top of the riverbank measured to the toe of the existing dike is approximately 45 feet. Please
note that depending on how the turning basin is dredged and whether or not the slopes are
dredged, the bank side slopes could stand somewhat steeper for a short time. However, any
materials remaining steeper than the 1V on 3H will likely collapse and fall into the turning basin.
Erosion within the tidal zone (soft marsh material) will likely involve the loss of approximately
20 additional feet of riverbank within a short time. Such erosion would leave approximately 25
feet between the top of slope and the toe of the existing disposal area dike.

c. Summary. Calculations indicate that dredging within the Kings Island Turning Basin to an
elevation of -60 mlw will not adversely affect the embankment stability nor the stability of the
Disposal Area 2A dike. The material within a 1V on 3H slope measured from the bottom of the
turning basin limits should be included in dredge quantities. Approximately 60 to 80 feet of
channel bank measured landward from the top of the existing river slope will likely be lost as a
result of dredging to -60 mlw. Coordinates of the line that describe the taking limit are shown on
the map and do not include any provision for rights-of-way or construction limits. The map
should be reviewed and provided to Real Estate for acquisition purposes prior to beginning the
proposed work. Cross-sections will be provided to Coastal Hydraulics Section for their use in
planning and computation of dredge volumes.

5.3 Channel Stations 92+500 through 97+500.

The sketch for Station 96+500 indicates a recommended side slope of 1V on 3H. The
recommendation is based on review of previously obtained subsurface data, existing side slopes,
test results, and comparison with similar channel soil profiles for which DGSLOPE was
performed. Cross Section 96+500 was chosen to represent the worst case for the reach suspected
as a possible problem area with regard to sloughing of materials. The currently proposed
expansion maintains the existing side slope to the new depths to elevation -58 mlw. Provided
over-swing of the dredge cutterhead (beyond the channel toe) can be tightly controlled, real
estate acquisition should not be required.



5.4 Channel Stations 89+500 through 91+500. Georgia Side Only.

Analysis indicates that a normal channel side slope of 1V on 3H should be used for the reach
between 89+500 through 91+500. The currently proposed expansion maintains the existing side
slope to the new proposed depth. Provided over-swing of the dredge cutterhead (beyond the
channel toe) can be tightly controlled, real estate acquisition should not be required.

5.5 Channel Stations 87+250 through 88+750.

Analysis indicates that a channel side slope of 1V on 3H should be used from the channel bottom
to approximately elevation 0 mlw. Above 0 mlw, a side slope of 1V on 4H should be used. The
currently proposed expansion maintains the existing channel toe to the new proposed depth. The
estimated top of slope occurs at approximately 0 mlw. However, variations in the shoreline may
require real estate acquisition. Coordinates for the estimated top of slope are given on the map
for this reach.

5.6 Channel Stations 86+000 through 87+500.

Analysis indicates that a channel side slope of 1V on 3H should be used for the reach between
86+000 through 87+500. The currently proposed expansion maintains the existing side slope the
to new depths of study defined as elevations -44, -45, -46, -47, and -48 and considers 2 feet of
overdepth and 2 feet of squat for each depth. Provided over-swing of the dredge cutterhead
(beyond the channel toe) can be tightly controlled, real estate should not be directly impacted.
However, variations in the shoreline may require real estate acquisition. Coordinates for the
estimated top of slope are given on the map for this reach.

5.7 Channel Stations 77+500 through 79+000, Northeast Side.

Review and analysis indicate that side slopes after deepening should closely match side slopes
before dredging. The cross-section sketches indicate expected side slopes after the expansion
dredging has been performed. See Appendix D, Cross Section Drawings for sketches. This area
was previously within a proposed widener, which was deleted from the WES channel model.
However, subsurface information was obtained and a cross-section was setup for analysis if
needed, as may be decided later. 1f a widener does occur in this reach, preliminary analysis
indicates the existing Savannah Marine bulkhead may be at risk.

5.8 Channel Stations 75+000 through 76+200.

Review and analysis indicate that side slopes after deepening should closely match side slopes
before dredging. The cross-section sketch indicates expected side slope after the expansion
dredging has been performed. This area was previously within a proposed widener, which was
deleted from the WES channel model. However, subsurface information was obtained and a
cross-section was setup for analysis if needed, as may be decided later. If a widener does occur
in this reach, preliminary analysis indicates the existing T.I.C. bulkhead may be at risk.



5.9 Channel Stations 72+750 through 73+750, Upstream of the COE Engineer Yard.

Review and analysis indicate that side slopes after deepening should closely match side slopes
before dredging. The cross-section sketch indicates expected side slope after the expansion
dredging has been performed. This area is not within a proposed widener, however the bank
materials are known to contain artifacts of historical interest. Over-swinging of the proposed
channel toe could expose such artifacts. Caution is advised through this particular reach with
regard to dredging operations.

5.10 Channel Stations 69+700 through 71+200, North Side.

Review and analysis indicate that side slopes after deepening should closely match side slopes
before dredging. The cross-section sketch indicates expected side slope after the expansion
dredging has been performed. This area was previously within a proposed widener, which was
deleted from the WES channel model. However, subsurface information was obtained and a
cross-section was setup for analysis if needed, as may be decided later. If a widener does occur
in this reach, preliminary analysis indicates a real estate taking of approximately 1.5 acres above
0 mlw, of which 0.7 acre is located above elevation +8.0 mlw. An access easement of
approximately 30 feet in width may also be required.

5.11 Channel Stations 58+000 to 59+000 (Fort Jackson / CSS Georgia location.)

a. This reach has typically been excluded from dredging over the past several years to avoid
either (1) disturbing the CSS Georgia and/or (2) affecting the structure located at Old Fort
Jackson. A review of previous and present channel soundings indicates that where a short
section is left higher than the adjacent bottom depths, the higher area will eventually scour to the
elevation of the adjacent depths at either end. The CSS Georgia appears to be ‘perched’ on a
stiff layer located near the north toe of the river channel. Disposition of the CSS Georgia is
currently being addressed by Planning Division.

b. Plans have been completed for the extended protection of Old Fort Jackson. However, at the
present time, protection of Old Fort Jackson is considered an issue separate from the Savannah
Harbor Expansion project.

5.12 Channel Stations 49+500 through 52+800, South Channel Training Wall & Southern LNG
Pipe Crossing.

a. The proposed widener and new channel toe through this reach is approximately 156 feet
southeast of the existing channel toe. It is expected that dredging operations will encounter both
rock and timber and/or remnants of the rock and timber cribbing placed during construction of
the South Channel Training Wall. Dredging in this area may require special consideration with
regard to equipment, i.e. clamshell dredging may be more appropriate than hydraulic cutterhead
methods.

b. The LNG pipeline crossing the river bottom at approximate Station 51+000 will need to be
addressed before dredging begins. Location will need to be established and relocation may be
required.



5.13 Channel Stations 34+500 through 41+900, LNG Turning Basin.

A review of the proposed expansion through the recently completed LNG turning basin indicates
minimal impact. Top of slope occurs generally between -42 and -46 mlw elevations and well
within the turning basin boundaries.

5.14 Channel Stations 34+500 through -85+500 (all below 34+500).

Top of slope occurs at elevations well below mlw and away from real estate and shorelines. By
inspection, taking will not be required.

6. Additional Geotechnical Requirements.

Changes in channel geometry due to deepening, widening, realignment, slope stability, or feature
avoidance require re-evaluation of existing data. As channel geometry continues to change,
older geotechnical data is no longer adequate to evaluate these changes for a number a reasons.
One concern is that there may be an insufficient number of borings located in areas that involve
real estate taking or acquisition. Another concern is that older borings, drilled for a much
shallower project, were completed at depths that are shallower than proposed project depths.
Also, as channels become deeper to accommodate larger vessels, bend wideners are often added
in areas that have not been previously investigated. These concerns were considered prior to the
performance of the investigations conducted for the re-evaluation of this project. However, as
additional changes in channel geometry are identified, these concerns will be re-evaluated and
additional subsurface investigations will be required.
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ELEVATION | DEPTH | LEGEND ws""’:‘;‘;’:ﬂ,“’;:““""‘s 4| RECOV- | SAMPLE | (Drilling 1.-..55“::?.'551..,. depth of
'~30.0 |3 gy | NO. | __weashering, cc. if significans)
. ;/'c - d e. LJAR |~ B Blows

_ CH-Dark gray silty fat clay-| ’ 6
-///, with some black wood chips 8 .We;g?t of f°°l —
' E s Weight of tool s £
35 _— 9 30,5'-31.7'. ' -
- Weight of tool W/T -
- . . 3302"3‘5-7' - - -—
=-37.7 —] '/ . Weight of tool . 18
ST | J _
.3 SM-Gray silty coarse, -medium 10 _37’2 37.7°. W/T +
40 sand with some small clay Note: At 40.7° 28
_ lenses (moderate silt 1 q 41.0° -
- content) : cleaned out to 41.0° ;.1
-] Next drive is [
— 41.0'-42.5". 16
= ~ 60 [
45— . -
- = 40 |
77F
-50.0 | 50 97

1) llll‘l lll|ll| ||Illl| Illllll Illlll I||l||| llll'lll it

Bottom of Hole: 50.0'

Note: 6" diameter
casing must be advanced
1.5' after every drive.

Note: W/T = Weight of
tools including 140 1b.
hammer.

I_Tllllllllll‘lll”-:ll\ln‘l‘llll‘|||l|]l||||||||lllI




Hole No. sSH-112
DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Savannah District OF | SHEETS
" PSavannah Harbor Widenin S e rORELEVITION s ra—Splitapoon
8 1. DATUM FOR EL HOWN o
m (Coordimate s or Station) MLW
X-824512,Y-767695 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failing 314
__"gfél.:gnah District 13. TOTAL NO. OF OVER- |oisTURBED { UNDISTURBED
4. ) nm:‘)ﬂuwﬂ o1 drawing mu' SH-112 BURDEN SAMPLES TAKEN i 8 : 0
- “NAME OF SRICLEA : 14. TOTAL NUMBER CORE BOXES 0
Tommy Scott 1S. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOULE ISTARTED | COMPLETED
@vsnvn: aL [ )iNcLINED DEG. FROM VERT. '6. DATE HOLE t 31 Oct 83 ' 31 Oct 83
17. ELEVATION TOP OF HOLE 0 0 MLW
7. THICKNESS OF OVERGLURDEN 27 Q' N7K
P ————— - 18. TOTAL CORE RECOVERY FOR HORING %
0.0 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 48.0' Ted Zielonka .
euevamion oeeru|ueceuo) | CLASIGEIOSLIATERALS | AR \EREER o el HE T e e
020 ok < d o 9 Blows
. River Water 0.0' to 21.0' Note: Scale change at |-
3 - 20.0". —
20 ] -
-21.0 ] Bottom of Harbor 21.0' —
— M-Tan fine to medium grained 1 —
¢ silty sand. 16 |~
:; Color change to gray at 22.f2' 2 ; —
] 17 [
25:: Contains organic material 18 —
3 from 22.2' to 24.0'. -
Y 55 ;
7 Color change to dark gray —
-28.5 :’ at 28.0'. 28.5" 3 36 :
() —— No Recovery 100/0.9
-31.5 ; 31.5° Note: 28.5' to 31.5' -
-~ cuttings appear to 2 -
-33.0 ] SC-Dark gray fine to 33 g 4 be from gray fine ,4 —
- medium grained clayey to medium silty sand. —
- kand 5 Tried new plastic 20 |
35_: SM-Gray fine to medium spring and plastic —
. grained silty sand. in spoon. 20 =
-3 | ___/TFine to coarse grained 20 =
. with gravel below 37.5'. Note: 40.5' to 43.523 =
. Cuttings appear to —
40- 40.5' 6 be from gray fine 60 [—
-40.5 p to coarse silty sand. [—
] SAMP'.E LAB 29 =
-43.5 ] No recovery. 435" ! No. rlass LL_PL Pl [T
1. SP-tan fine to coarse 2 SP NP NP NP —
45— grained poorly graded Vi 4 sMo- - .. - 40 P
i Wl 7 spoNPONPONP o [T
i R Gravel sbsent below —
~48.0 g SO 46.5". 8 40
- —
] Bottom of boring at 48.Q' —
-7 {tlote: Soils field class:i'f]:.ed BLOWS PER FOOT —
- in accordance with the Unifigd Number reduired N
- . . quired to drive -
] Soil Classification System 1 3/8" 1D splitspoon w/140
1 — ] hammer falldino 3N [




Hole No.

DRILLING LOG

DIVISION INSTALLATION

T

of 2 SHEETS

Savanrah District

South Arlantic Savannah District
1. PROJECT 10. SIZE AND TYPE OF BIT 3/ QN 5 SO0
Sovannah llarbor Widening '1. DATUM FOR ELEVATION SHOWN ( had B
2. LCCATION (Ccordinates or Station) M 11
X835/ 7a758830 12. MANUFAC UREP DESIGNA TION OF DRILL
3. OFILLING AGENCY oMno50

fine sand with some clay.

9.0’

W.T. 6.3

during drilling

o
- w
o
\K"Hlllllllllll

SC-Gray clavey rcarse-medium

sand.

AR

J

o

0.

13. TO e 1ewe wr + =n- | "sSTURBED { UNDISTURBEC
4. HOLE N (Ae shown on drawing title! BURDILN SAMPLE TAKEN : : 0
and ftle 1 smbez i §H-122 : 16
5. NAME O DRILLER 14. Te. L. NUMBER RE BOX: & N/A
15. ELEVATION GRO .HD WA EN
P Rov tree NZA
6. JIRECT N Of HOL 3 istanprip jcomt RITED
16. DATE HOLE 1 . . M .
ChveEmtizaL [JincuLineD DEC. FROM “ERT. o i 2 Nov 83 i 3 Nov 83
17. ELEVATION TOP OF HOLE ] 5]
7. THICKNESS OF OVERBURDEN 65.0 - —
- !8. TOTAL CORE RECOVERY FOR BORING 1 /A %
8- DEPTH DRILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECFQR
9. TOTAL DEPTH OF HOLE 45 0 James F. Rolen Vel /)@L
% CORE |Box of REMARKS
ELEVATION| DEPTH |LEGEND cu.Assw|c(gl;l.t::lm?‘i:’u'renuu.s RECOV- [SAMPL (Drilling time, water loss, depth of
ERY RV weathoring, etc., {f signiticand
15. % 0 b < d ° N 9 BLOWS
4”/ CL-Dark brown lean clay with 1
_ some silt and fine sand. 21
— / : - lw.r. 7.0
2.1 Y4 3.Q! Date 2 Nov. H3 0
SM-Dark brown silty medium 9 Depth to water 10

Water table reading
24  hrs. after
hole completed.

Note: Fill material
With wood chips and fibers. 0.0'-4,
Mixed mud at

llllllll]lIII]IHI]IIH“IHIHi£[HH

3
0.1 15 K 15 (O > 7.5'.
] - Dark green fat clayey . e . .
- silt with a trace of wood ! Note: W/T=Weight of
—_ chips and fibers. ' Tools.
g — 19.0° 6 SAMPLE LAB
’ — i No Class LL PL "1 -
20——: S;'I—Darlf green silty coarse. 7 ] cL. 37 18 19 16—
. medium sand. (moderate silt 4 SC-11 56 25 7] _
. content). 6 ML 93 44 49 3=
] N 8 sM-11 g 11 27 g
-8.4 3 23.5" . D) oo &4 ot 11
. SC-Alternating layers of dark 11 SP SM NP MNP NP [
25 — green fat clay and medium 11 sp_ep NP oMr omp o 1L |
] / grained silty sand. 8 N
_ (% / MH- o -
—1 / bark green fat clayey sil —
—_— R o . ]4 .
— ’,«/ with 257 medium sand. . -
P4 :,’ = M/ L . ! -
, T [T 1
1.9 30 - - i . s
— Continued on sheet 2 —
— Note: Soils field classified BLOWS PER FOGT: —
1 in accordance with the Unified Number required to drive [
- Soil Classification System. 1 3/8" 1D splitspoon w/ 145
- 1b. hammer falling 30". |~
- [ [ =



DRILLING LOG (Cont Sheet)

L

ION TOP OF MOLE

15.1° Hole No.  gu_122
PROECT INSTALLATION SHEET
| Savannah Harbor Widening Savannah District i Of D swmEers
% BOX OR AR
ELEVATION DEPTH LEGEND ClASSIﬂC:I;?’:"?:")MAIEMALS éEggsE SAMPLE (Drilling nm:E A::‘algxrsl.m. depth of
ERY NO. weathering. cic.. if ugmificur:)
-14.9 0b (3 - d e JAR g BLOWS
- MH- Dark green fat clayey i 9 —
- silt with 25% medium sand| 5E
— ‘ ‘ 7
-18.9 - | 34.0' 24 :
35 7 10 -
mit SM- Gray/green silty medium 27
= ¢ fine sand.'(Moderate silt E
= 1! content). - 2l
49! 20 |
14 [
40 14 19 —
714 [
: [ J T 11 g 20 -
—_ 0" 1 -
: ® 20
31! —
45 _"1e 21 =
441 Silty coarse-medium sand. 12 37 E
—1le —
34! -
1 ¢ 34 S
4! -
50 ¢] 13 2t
e | 44
— ‘ -~
_j :.1 50 -
mBL; -
- 00? 59 [T
55 _J¢l9 14 —
mg ol ' - 94 —
a "0=.I Gray/brown silty coarse —
=1 191 medium sand. 74 B
4] —
3 4 ::‘o -25 [
. [
60— %)e . 47 =
j. 00‘ 15 _
21 b
) [
31! '§ 60 [
1 ele -
e 66 -
.9)e . -
-50.4 65— T4, 16 97 I—
- Bottom of Boring 65.5' -
] t:lot:e: Soils field classified BLOWS PER FOOT: -
— 1n.accordance with the Unified . [Number required to drive |-
= Soil Classification System. 1 3/8" ID splitspoon w/14fT_
- 1b. hammer falling 30", }
= -
— B L:l




SN=-127

Hele Ne.
DIVISION ] LATION SHEET |
DRILLING LOG South Atlantic Savanoah PBiver oF 2 SHEETS
1. PROJECT 10. S1ZE AND YYPE OF 81T s ER YA
Savannah llirbor Widening T BAYUN FON YLEVA Ymﬁwé'mw““—:.—” TR
. LOCATION (Coardinates or Station) MEW
X=124881  1-767364 12. MANGFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGE NCY M550
Savanmady Dl fel . TOTAL NO. OF OVER. oisTURS KO l UNDISTURBED
T WOLE WO (e s on drawing ttle] BURDEN SAMPLES TAKEN ) : 0
and flle numbee SH-127 14 .
5 WANE OF DRI CER 14. TO . NUMBER CORE BOXES 0
P. Rountree 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DA STARTED |coum..t?to
[CiveEmTicaL [JincLineD DEG. FroM very. | o DN T HOLE 5-13-84 15 14-84
- 17. ELEVATION TOP OF HOLE 8.4
7. THICKNESS OF OVERBURDEN 58 .5 -
RON 18. TOTAL CORE RECOVERY FOR BORING N/A %
|2 PEPTH DRILLED INTO ROCK > 19. SIGNATURE OF INSPECTOR
v . . o’ -
Is. ToraL oEPTH OF HoLE 58.5 Larry Benj amin S 2. e A ‘
ELEVATION| DEPTH |LEGEND A L o OF MATERIALS :e:égve. gf:x;?.ns (Dritting thmer watos loss, depth of
.44 N . p . i hering. etc., Il algniticapy,
- SM-Black & white fine silty 1 < =
: — Sand . 2 - _—:
. 4 —_ Brown - b
) - MH-Crey fine silty fat clay E 1 =
— w/roots. . —
5 W.T. 2.5 J -
] Date 5-13-84 . }"1 -
- Depth to water V€l& T
—_— during drilling. hammex{—
- : S o
.6 - —_t
10— A SP-Crey med. to coarse 4 SLTL 207 . ’ -
— poorl graded sand. Water table reading 1
- 24 hrs. after N
e I Coarse grained hole completed. 13 b—
3 5 10 =
15— —
— B -]
- [ -
35 At 9.0 mixed T E
. : zeogel mud & con- __ =
20— 0 6 tinuously drove 15 —
I 1.5°(18") & fish- ___IT
I tailed 1.5 (18") 15 |-
—] i to a depth of
- 58.5". 15 =
25— ok 7 2
— ———
] 25
] 25 —
g 3 E
-_..6 3C 4 d
. Contiaued on sht 2 —
] . . WS PER FOOT: —
- NOTE Soils field classified SLOWS PER - F
—_ in accordance with the Unifijed Soil Numbe'l: requn:‘ed to drive [~
. Classification System. 1 3/8"ID splitspoon w/ [=
_ 140 1b. hammer falling [—
— 307, —
] -
| |




IDRILLING LOG (Cont Sheet)|®™"™N ™" o Ho«. 8 4 Hole No.  SH_127
PROJECT INSTALLATION SHEET
Savannah Harbor Widening ’ Savannah River OF 2 SHEETS
CLASSIFICATION OF MATERIALS % CORE [8OX OR ilime s K s, depth of
euevation | oeen | eeno Dewrinn) RECOV- |SAMPLE | - (Driling tme, watr o it o
~2}.6"] 30] d e |JAR g BLOWS
-4 : 8 -
SP-Crey coarse poorly gradt 2_-_/___:
ed sand. 31
_ 2a
35 —]. 9 26 -
- 2 [
B 23 [
40 — 1D 23
- i 27 -
— 28 |
] 11 27 |
45 . —_—
i HESIEEE 29 |
: Trace of coarse river 3—0_:
- . gravel , —
2 |
50 - [ T T [~
T 12 26 |
-1 Tan no river gravel. .
:j.’ 32
I Trace of clay 13 37
55 —] 3 [
] No clay. 30 |-
] 14 29 |
-50.1
- Bottom of Boring 58.5° —
] NOTE- Soils field classifigd BLOWS PER TOQOT: :
N in accordance with the Unified Number required to drivel-
] Soil Classification System 1 3/8"ID splitspoon w/ [
7] 140 1b. hammer falling |-
-] 30", -
-4 —
~- [
1 -
]




cowesw vvwe

DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Savannah River oF SHEETS
' "'.‘S""CT L Harbor Widening 10. SIZE AND TYPE OF BIT | 3/8" splitsspoon
avannah : o
r:LOCATION (Coorsdinates or Station) MLW
X-831931 v-760221 12. MANUFACTURER'S [ESIGNATION OF DRILL
3. DRILLING AGENCY. 1k
- Savannah District Failing 314
13. TOTAL NO. OF OV )olwunsso i UNDISTURBED
4 HOLE NO. (%s shown on drawing title] SH-128 BURDEN SAMPLES AKEN 16 : 0
S RANE OF TRICLER 14. TOTAL NUMBER COHE BOXES
C.D. tustiss 15. ELE TION GROUND WATER
6. DIRECTION OF +OLE . A !{STARTED | COMPLETED
[ verTicaL [TJINCLINED OEG. FROM VERT. 8. DATE HOLE P 15 May 1984 i 17 May 1984
PPy — Y 17. ELEVATION TOP OF HOLE 12.6'
8. DEPTH DRILLED INTO ROCK 0.0’ 18 TOTAL CORE RECOVERY) e |
19. SIGNATURE OF INSPECTPR
ls. ToTAL DEPTH OF HOLE 64.5" Lou Archambault %W
ELEVATION| DEPTH |LEGEND S ottty T ERIALS ;Eztgv% gfégﬁ (Drilling 5.2‘?35.‘3,... depth of
12.6' | o% c d o | JRR | e etes i slanifishis
-] SM-Tan & brown, fine to 1 28 —
- med. grained, dry, —_—
— silty sand w/scattered o
. gravel, twigs & grasses. -1
—] 7
5 =
5 e
— -
6.¢' — —
- W.T. 6' o
— . - 2 2
_— :‘Z::m with shell frag Date 15 May 1984 —_—1
— S Depth to water FE
0 - during drilling. —'—0:
L0 — -
- —r
_ W.T. 6' . —
] Water table reading N
-0.9°' = 72 hrs. after hole _I_
15 :1/ CH-Grey fat clay w/or- 3 completed. .}:
i ganics. e
"5 ot ! - 4 I l I‘ :
=1 SP-SM-Grey,green med.- 4 —
—_— ] poorly graded silty 32
P § sand w/scattered mica. .
— 40—
20— .50 —
— 2002
: 1 23-
3:) ’ 17
33 -
25-——1.' L IO__
~—1. . '_’ ———
% 16
I P —
—‘..' '. ( —
-15.9" L o i
— 7 SW-SM-Grey green fine I
30— ¢» to coarse graired silty 6 +
- sand¢ w/mica. .
— (> -
— ; .
—] (Con't. on sht. 2) FLOWS PER FOOT:
— NOTE: Soils field :lassifiefl in Number required to drivc|C
- in accordance with the Uniffed 1 3/8" ID splitspoor w/li|~
— Soil Classification System. 1b. hammer falling 30". ‘ —
J - { -




DRILLING LOG (Cont Sheet)|"*"" " * "

12.6' Hole No. SH-128
PROJECT INSTAULATION SHEET2
«Savannah Harbor Widening Savannah River of  sweErs
) . OR REMARKS
FELEVATION | DEPTH | LEGEND A JATERIALS % CORE |\MOMPLE | (Drilling time. water low, depth of
- e son ERY % weathering, esc., if ngmﬁunﬁ)L ows
a 30 c d [ jA g
3 W/wood fragments |-2—2--:-__
-20.4" 01 —t
—: e SP-SM-Grey green med. 7 i35
-21.9°' ) & grained, silty sand w/mic —
35-—_ e (1t | throughout.: 33
— & : SW-SM-fine to med.grained —t
de ? silty sand w/mica. i31 -
— [ ]
Jo Occassional gravel. 8 37
0= 5 22—
] 5 : 20
— De S 37
- Q 25
3¢ 27
_E Q\-’ Tan coarse - med. ) 10 37—
3¢ a4
-36.9"' P
50— SP-SM-Light grey coarse sol
N grained silty sand. —_
3 11 26
- 21
55— Tan 37—
- 12 43
— Medium grained. -;1_5—
3. 36
-47.4" 60— ——
! SW-SM-Grey green well 13 104
~48.9"' 1z graded gilty sand. - ——
-50.4" - CH-Grey fat clay. 14 1 E—
_51.4" —82 SW-SM-Grey green well 15 ) Y
-51.9" V774 \ graded silty sand. r 16 :
: 65— \ CH-Greer fat clay. | [
. Bottom of Hole 64.5' -
—] E_
| - -




Hole No. SH-138

DRILLING LOG

—
DIVICQ1ON

South Atlantic

INSTALLAT -~
Saviannah

SHEE 1

, Ga. oF SHEETS

P ——————
1. PROJECT

Savannah Harbor Widening

X=831848

2 TocaTion (Coordinates or Station)
Y=760405

3. DRILLING AGENCY

Savannah District

. MLW

Faili

10. s1ze AND TYPe oF BIT 1 3/8 splitspoon,b  spira

or )
auger & fishtail

| 12. MANUFACTURER'S DESIGNATION OF DRILL

ng 314

J&. HOLE NO. (Ae shown on drawing title
and file manbed

SH-138

13. TOTAL NO. OF

E|
BURDEN SAMPLES TAKEN

OISTURBED UNDISTURBED

18 1

OVER-

S. NAME OF DRILLER
J. Butts

14. TOTAL NUMBER CORE BOXES 0

15. ELEVATION GROUND WATER

See Remarks

s. DIRECTION OF HOLE STARTED COMPLETED
) verTica. [C)iNcLiNED oxc. From vent, | 16 PATE HOLE 12 Mar 1987 14 Mar 1987
17. ELEVATION TOPOF HOLE  13.0'
7. THICKNESS OF OVERBURDEN 63,0 N/A
; 18. TOTAL CORE RECOVERY FOR BORING %
|8, OEFTH DRILLED INTO ROCK 0.0 15. SIGNATURE OF INSPECTOR 7
ls. TovaL oePTH oF HoLE 63.0' T. Nichols n(Q:24')0§? rthur (24-63")
ELEVATION| DEPTH |LEGEND A P artrtiary | ETALS &‘{f{v‘. ?2:’:‘:‘& (Dritling time, wetor lose, depth of
13.9" b P . A) A.R weathering, “c;. i """“‘Bfows
- - b 1 ——
= CH-Dark brown fat clay,some Water level 4.8" Py
— roots,brick fragments & sapd, depth to water —
5t — dry. ] during drilling. IE:
9. =15 _..,JSP-Tan poorly graded fine 3 TE
8.5 N sand,some brick fragments, No 24 hour water —
S— - |ary. level taken. s
7.0° ..\ Dark brown,fine to med. Backfilled hole/w o
5.5¢ =14l lgrained,trace of clay,damp} grout aftet com- 13-
. _r/ - 4 pletion of boring. -1
4.0 :/ \Trace of roots & fine gravgl, Y
- wet. 12.0'-Began using 0
2.5°" 19:/ CH-Brown fat clay,trace of Revert mud. _%_:
1.0° - iiﬁ:st:eiéarse gravel & Undisturbed sample 2F
: - f " taken from 24.0' T
-0.5" — Some roots,no gravel. 5 to 26.0" w/5"shelby 2=
, - /’ Greenish grey,no roots,3". tube.Recovered E:
=2.0".| 15— A _\\piece of wood @ 11.0', 1.8'. Jar sample i
-3.5' = Trace of fine to med.sand. ®. | from 24.0' to 16—
. - 24.1" & 25.7' to —4
Trace of fine to coarse grhvel. 25.8' from shelby =
] : tube. T
-6.5" = SM-Greyish green silty finp 3
26— sand,trace of fine to coarfe LAB CLASSIFICATION —y—
= gravel ,wet. 7 |No. Class LL PL PI 14
- Some fine to coarse gravel 1 SM NP NP NP 53—
- trace of clay in thin layefs. 6 SP-SM NP NP NP ——
_11.0"' - 8 CH 126 37 39 9o
. g _\No clay. 8 9 SC 40 24 16 ——
-12.5' 25—:- CH-Greenish grey fat clay, i}‘ gg gg gg gl; _4:
- | trace of fine to coarse 9 16 SW NP NP NP o=
7 / gravel,fine sand & mica, .
-15.50 e damp. 15
: ¢ SC-Greenish grey clayey fipe 18 1=
-17.0" 36— 2 —\ to med.sand,trace of mica, T -
— wet. / BLOWS PER FOOT: —
— N s > e -
- \SM-Greenish grey silty finp . I;m]s:e;iE:q‘;;zei/i?,odi;vehl 3/8"
— | to med. sand,trace of mica), / £ llg 3p" - hammer
- wet. ng| 30%. —
- = _ | _J/ NOFE: Sofils visually field classif—
— Continued on sht.2 fipd in hccordance with the Unifipd
: = ' Sofil Clapsification System. -
. ) ,1 . . ..-_'7:
} j _:__ sn T.J o &< ez et e N



DRILLING LOG (Cont Sheet)

®MEV,” W TOP OF HOLE

Hole No.

13.0° MLU. H-138
[ ) < INSTALLATION 9‘!‘2
Savannah Harbor Widening Savannah, Ga. of 2 SHeETS
CLASSIFICATION OF MATERIALS % CORE |{80X OR . REMARKS
ELEVATION | DEPTH | LEGEND ( Descripeion) nz::.ev. u::t (Drillng time. waisr .l‘.‘.:; ;z-z of
-17.0'| 36’ < _ d e JAR g LOWS
7 SM-Creenish grey silty fine AR
— to med.sand,trace of mica, -
=20 o' —-: wet. ' !._9_-—
. SIS ' ‘ 11 .
_21.5" - - I Med. to coatse‘grained. 281~
- | . - Fine to med. grained. 281~
= ; af
- | 12 29
40— Grey,some light brown & tam Z_SEE_—
= streaks. . -
= 251
-29.0' T SP-Greyish brown poorly grafied o ol
-30.5" - med.to coarse sand,trace of 13 33
T silt & mica,wet. 14 ._1:
e 21
-32.0' 450 ';—ri.?.ght brown,few grayish bropm —
=33.5" jm N streaks.. 264
_=+uhe0:] Very thin layer of decayed 3T
-35.0' .71 -}—wood at approx. 47.,0',
~36.5" = Few grey streaks,trace of 15 26
50— -.';'-.—‘fine gravel. ’ -
-38.0° e : 38
- '_‘.—\No gravel. ';
-39.5' —_: i
- ;] \Light greyish tan,fine to 16
T -41.0' 0 med .grained, trace of fine -
5 5_—_‘:: . gravel. E oy
000 Greyish tan,med.to coarse ==
-44.0' 3.0l |grained. . 23
— 17 o
-45.5" =7 74\ Coarse grained. —t
60-: '..:.'—\Some fine gravel. E—g:
- g - 20
- : Few thin grey silty layers. -
— 18 22—
-50.0"'
- Bottom of Boring 63.0' —
65— -
= -
= T
} | . E




Hole No. S;é/- /Y7
_ DIVISION INSTALLATION SHEET /
DRILLING LOG SovTH ATLANTIC SALVANA ALY |, &d. oF 2 sHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT | /8" T D ;P&?Sﬂoo,«/
SAVANNAN HARBON. D EEPEAIN G 11. OATUM FOR N WN (1BM or MSL sn,
2. LOCATION (Coordinates or Statior) HMilw L";-I-" "'Ofcﬂ:';(;f m(jz,
= Ol g4do \1 33620 (CA FAST) 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAlLins 3 1Y
SAVAMNNAH D/S TRICT 13. TOTAL NO. OF OVER DISTURBED T UNDISTURBED
4. I::L:'.NO. (Ablhown on drawing title -{/—./‘/? BURDEN SAHPLES TAKEN /_s’ :. o
S NAWE OF BRILCER 14. TOTAL NUMBER CORE BOXES O
D. Jusizcs 1S. ELEVATION GROUND WATER  S=2 A5MARES
6. DIRECTION OF HOLE 16. DATE HOLE STARTED !COMPLETED
B veErTicaL [T]INCLINED DEG. FROM VERT. | /¥ Ol 7/ : /5 OT 7/
— 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURODEN [, @, p
~ 18. TOT AL CORE RECOVERY FOR BORING A /7 %
|s. oEPTH DRILLED INTO ROCK 4.0 T SFAlsPEcTon
9. TOTAL DEPTH OF HOLE bo.o’ j 7“ j PE.
CLASSIFICATION OF uATEmAL % CORE REMARKS
ELEVATION| DEPTH |LEGEND (D..mpuao RECOV- |SAMPLE | (Drifling time, water ioss, depth of
a ‘f/ab < ® J - 9 Jlavg
— (M) Bnow S/L'ry Frne T2 | CLEANED ouT HolE ——1—
— Mr-D/ur'l 2 /JND TrACE oF wiry/ K A _7 —
T & SprnAl p L
- N\ fooTs, s "5”7"7 Danp. AVGEL From 1.5 —
— Vs T
] GP)LI&&TﬁMum/ 7O TN 2 y.s~f Ié" Lo'70 Q.0 -
] Poon Ly @MD.ED Fine ~o) SR SAMmPEF 2 —
= HEDiort VéanD , TACE OF THESH Fromt AVGEL — 1
-] SiLT, Stlcﬁ‘t,« LA rp. / 3 FAaorm [5'fo .5 ' _[5':
- (57 Bown | setry, Fine BEGAN USING P AN
- \7Z_M350iom'LsAricy DArP. IFISKTHI ¢ ZFogst —
] HEDjvm SAMNP, WET, %‘1“7’”"‘ havo 4T —
— L MEDIvrt 7D CoAnss SAND, SPLITSPooN DRIVES —1—
10" SOME FINE TO MEDIOM , l.{ AREN AT Y. 1
- SAND FRom 0.3 7w /0.5 7AREH : H+—
. TNTENVALS, —
j W ASK —
— (SC) RREENISH £/1AY, , —
— FLA yE /Fuw— T2 MEPIvM WATEA LEVEL (.5 —
4(4,,1) Son-"- S/LT, PACE DEPTH 1o wANEA PN
7 or M/C‘A BT 5 PufliMe pRILLING. ———‘—f —
/5~ — WATEA (Gvel NoTm — T
- w A SH ENCounm TEREN 21079/, —
- (GM) TANNSH &Ry, £0LTy) THPED Hole TP 5,07, —
— M EDivrt 70 CoAns,z (éAND —
- — 1 T7rAciz oF C.CA';’I wWwET, — 1
— 6
18
2 ﬂ——- A SH S
- GP) THIRISH Gary, /ooa/&tr—l —
(63/2.4950 AEDIVMH TD COARSE —_
] caz O S =
_ ftyNDl T ARCcz = 141/ WET 7 /5.:
25— “ —
— SAME AS 22.5 7O 24.0/ R S
- i 8 =
— v ASKH L
3Vj~— A ComnTInNUED On SHEET T2 4+ — 4+ — 4 — — — = — - — .
- Norz ' Sous V/SuAU.Z FIELD Blows Pen Foer : —
— CLASSIF1ED I~ AcéorDAMCE Ner Bt 23Quirsd 7o [
. W7 THE ONIFI50D Seorl PAtes [ 34" 2.0 SPLT - —
- ClLASS/IFrcAT o~ S YST8/T . S P0ons 1erity 1S40l —
] MHAr P E/L FAlLING 307 —




DRILLING LOG (Cont.Sheet)

ELEVATION TOP OF HOLE

Hole No. SH-148

PROJECT INSTALLATION SHEET 2
SAVANNAH HARBOR DEEPENING SAVANNAH, GA. OF 2 SHEETS
7 CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Dritiing time, water loss, depth of
(Description) ERY NO. weathering, efc. If significant)
s 30 < ¢ . JAR s BLOWS
] Wosh. u
— (SM) Gre¥, fine to med. silty SAND. Trace of 9 has
— mica, wet. 24
] Wash. N
35— —
I (SP) Grey, med.to coarse, poorly graded 10 1
—{* * * |SAND. Trace of silt & mica. wet. 39 -
— Wash. -
40— I
—*, *«°| Same os 36.0"to 37.5'but coarse sand, —
e o * Troce of fine grovel. L tf_’
— -
— Wash. -
45 < - i
—~ e e Some os 40.5'to 42.0" 12 —1
— . **e 33
__— Wash. -
50 — ‘ _' (GP) Greenish-grey, fine, pooriy graded GRAVEL 13 —
1-.. Trace of silt & coarse sand, wet. Z_:
] Wosh. _—.
— NOTE: Wash return contained some sand -
— and clay. —
.../ (CL) Greyish-green, silty, lean CLAY. Trace of 14 —t
55 — / mica & fine sand, slightly domp. 36
. Wash —
_/ 0 5 . 15 —
_/// Same as 54.0'to 55.5'but dry pry o
60
_ Bottom of Boring 60.0 [




Hole No. SH-150

'VISION INSTALLATIO*" SHEET 1
DRILLING LOG SOUTH ATLANTIC SAVANNAH, GA. o2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 13%"splitspoon, 4"spiral auger, 5l/,"fishtait
SAVANNAH HARBOR DEEPENING 1. DATUM FOR ELEVATION SHOWN (TBM or MSU
2. LOCATION (Coordinates or Station} ML W
X=-817555 Y-=779145 GA. EAST 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 314
SAVANNAH DISTRICT T X
v 13. TOTAL NO. OF OVER- \DISTURBED 'UNDISTURBED
4. HOLE NO. (As shown on drawing title | BURDEN SAMPLES TAKEN '18 0
and flie number) 'SH-150
14. TOTAL NUMBER CORE BOXES 0
5. NAME OF DRILLER
DAVID JUSTISS 15, ELEVATION GROUND WATER SEE REMARKS
6. DIRECTION OF HOLE 1 ATE H ESTARTED \COMPLETED
6. DATE HOLE 16 OCT 91 i 17 OCT 91
[X} VERTICAL [] INCLINED DEG. FROM VERT.
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN  64.5' 18, TOTAL CORE RECOVERY FOR BORNG N/ A P
8. DEPTH DRILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 64.5' JAMES ARTHUR, P.G.
7 CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION, ”9;)"‘“59“"-5 RECOV- SAMPLE (Drliing time, water loss, destt of
w ng, efc. g
o loo ‘ s &R : “A ows
e o o (SP) Tan, coarse, poorly graded SAND. Damp. 1 —4”
Cleaned out hole with spiral ouger e
— . . . to 4.5'. Jor *2 taken from ouger from I
I (SC) Olive.fine clayey SAND. Some silt.domp. 1.5'to 4.5'. Splitspoon drive token at eachf”
] 2 4.5'intervalto 55.5'. Began using 52" B
] - fishtail & Zeogel driling mud at 6.0". B
5 — Fine to med.sond, trace of fine gravel,wet. 3 V;qtgr level 2.0' depth to water during [
— rilling. o}
] Wash. B
— . . Woter ievel 1.7' depth to water on -
_ ?glg Wash return contained large amount of 21 0ct 91. Taped hole to 19.8' depth. [
_7 Same os 4.5'to 6.0". 4 N
10—V s b
-1 Wash |
—~ . . ]| (SP)Olive grey, med., poorly graded SAND.Troce —t
15 -1 . . of silt, wet. 5 30
— Wash. —:
_ (SM) Olive-grey, med., silty SAND, wet. .
— 6 21
20 t Wash. :
- Note: Traces of wood in wash. —
1 °° (SP) Light brown, med. to coarse, poorly .
- . ¢ Y ¢ graded SAND. Trace of silt, wet. 7 %
25._-. Wash. :
-1 Same as 22.5'to 24.0', but with troces —
—~ * * °] of fine gravel 8 26
= Wash :
30—---t------------------- B e e -
N Continued on sheet *2 . BLOWS PER FOOT: —
— NOTE: Soils visually field classified in Number required to drive 13/3". 1.D. —
- occordance with the Unified Soil Classificotion splitspoon w/140 Ib. hammer {alling 30".
- System. —




DRILLING LOG (Cont.Sheet)

ELEVATION TOP OF HOLE

Hole No. SH-150

PROJECT INSTALLATION SHEET 2
SAVANNAH HARBOR DEEPENING SAVANNAH, GA. OF 2 SHEETS
7 CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Dritiing fime, water loss, depth of
30 (Description) ERY NO. weattering, efc. I significant)
. ! . ) .| AR : BLOWS
Wash. o
P (SP) Light brown,fine to med —_T
-] poorly graded SAND. Trace of 9 33 [
1 * °| silt, wet. il [
- Wash. »
35— -
— *¢"e"| Some as 31510 33.0'but med. 10 3—0—:
e o e to coarse sond. i
= Wash. :
40 — -
4 +.°.° | Some os 36.0'tc 37.5'but —t
13 . . n 26 F+
. with some wood. [~
: Wash. -
45 —— i
e e (SP) Greyish-brown,coarse,poor- 12 e
] ly graded SAND. Trace of fine 27 B
— grovel & siit, wet. —
I Wash. N
50 ——/// (CL) Greyish-green,silty lean 13 o
] / CLAY. Troce of Mica & fine 31
] \sond. dry. ‘ -
_ Wash o
L4 . ] ——
i Same as 49.5'to 51.0'but -1
55 —.* ° greyish-green. 14 54
— Wash. . -
— Began continuous -
— spiitspoon drives at =
] 58.5'. I
— 15 100/0.8 -
60 — (SM) Grey & greenish-grey,fine e
T silty SAND. Trace of Mico,dry. 16 ?:
] (SC) Greyish-green,fine clayey 7 42 [
- SAND. Some silt, dry. —_
65

IlllIIlllllllllllllllllll

Bottom of Boring 64.5'

fTTT T Tttt i rrrey



Hole No. SH-218

(ki

DRILLNG LOG  [™SourH ATLANTIC

INSTALLATION SHEET 1

SAVANNAH, GA, OFl  SHEETS

1. PROJECT
SAVANNAH HARBOR DEEPENING

10. SIZE AND TYPE OF BIT 13%"SPLITSPOON, 5'>" FISHTAIL

2. LOCATION (Coordinates o Stotion)
X=843032  Y-758229 GA. EAST

11, DATUM FOR ELEVATION SHOWN (TBM or NSU

3. DRILLING AGENCY
SAVANNAH DISTRICT

MLW
12. MANUFACTURER'S DESIGNATION OF DRILL
Failing 314

v 13. TOTAL NO. OF OVER- ED!STURBED EUNDISTURBED
4. HOLE NO. (As shown on drawing title | BURDEN SAMPLES TAKEN | '0
and flle number) 'SH-218
14. TOTAL NUMBER CORE BOXES 0
5. NAME OF DRILLER
DAVID JUSTISS 15. ELEVATION GROUND WATER N/ A
6. DIRECTION OF HOLE \STARTED :COMPLETED
16. DATE HOLE ' '
[X] VERTICAL [ INCLINED DEG. FROM VERT. 16 _JAN 92 116 JAN 92
17. ELEVATION TOP OF HOLE 0.0
7. THCKNESS OF OVERBURDEN _ 50.0' (Water 41.0") 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH ORILLED INTO ROCK (. .O* 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5(0.0' JAMES ARTHUR' P.G.
7/ CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSFICATION OF MATERIALS RECOV- | SAMPLE (Drillng time, waler lass. deoth
weother| GC.
0.0 | 0, . J o | 0RR s
- Scole change ot 40.0'. Set 6" diometer
— Water casing by own weight to 44.4'.
- 41.0
40 ] Bottom of Harbor 42-8- ~
-41.0
(MH) Dark grey to block cioyey SILT. 1 0
-42.5' (SM) Dork grey to block, medium to coarse :
440 silty SAND. Some clay. 2 4
- . % (SC) Dork grey to block edium to coarse —_1
-45.0'| 45 _%/ /A ciayey SAND. Some_silt medu 3 ra
g Td1 3871 (sw Dark grey, fine to medium, silty SAND. 4 =
-45.5 - ® *||Some cioy. l_ s P
:. . . . . L - 16
—e e o (SP) Tonnish-light grey, coarse, poorly groded :
— . . SAND. Troce of silt. s 22
—** ° 1 with some fine grovel. -
, « o 56
-50.0' | 50

Bottom of Boring 50.0'

NOTE: Soils visually field classified

System.

llllIl!lllllllllllIIllllllllllllIlllllllllll l

occordonce with the Unified Soil Classificotion

BLOWS PER FOOT:

Number required to drive 134" I.D.
SPLITE PooN W/ /I40 &b
HAMMENR FALL 146 30 Fon.
THE QAT LacTOoP ENCH DRI\WE

splitspoon w/140 Ib. hommer falling 30".

TTIT T VT T T T T ot




Hole No.vH 373

Savannah Harbor Deepening

, NETALCATION
orLLinG Loc | SOUth Atlantic SAvannah, Ga. ::“/T sueers
1. FROJECT

[ 10. si1ze AND TYPE-OF BIT ] 3/8" Snii
Wmme .

2. LOCATION (Coordinates or Stdluw)

9, _ 52300996 y-353822L.¢L!

3. DRILLING AGENCY

MLW 57 "Fishtail
ﬁNuFACTUR!R‘S DESIGNATION OF DRlLL
F ailing- 314

Savannah District

13. TOTAL NO. OF O OISTURSED [ umnrrunl:o

4. HOLE NO. (As ahown on drawing title BURDEN SAIPLES TAKEN & !

and file mambed :;H - 373 G
S. NAME OF DRILLW - - 14. TOTAL NUMBER CORE BOXES n

0, Justiss 18. ELEVATION GROUND WATER N/ A

o1 TION OF HOLE 33 )
6. DIRECTIO 18. DATE HOLE "MARS 7 1932 (CpRC*TES

.Qvtnﬂcu. CJncuinen DEG. FROM VERT. 7 f_ngZ

17. ELEVATION ToP oF HoLe  (},()’

[0.5” (Watar 4%.37)

7. THICKNESS OF OVERBURDEN

/

18. TOTAL CORE RECOVERY FOR BORING r\j/ A

8. DEPTH DRILLED INTO ROCK o.0 19, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF MOLE (,o E j‘\’ / b L;DC; ﬂ é QTH 1R
s
ELEVATION| DEPTH |LEGEND A s roy  TERIALS / z:coo gf§8ﬂ4 (Dritling ...,f,!:.'::"z.., depth of
L/ . weathering, etc., if signiticant)
a b c d [ f 9
. WIATEA ScalE CHANCE 4T Y0.0'.
— SET§6 'DIRMETEAL —
] CHENG- 15 durr, -
- wEgsr— 7o 47./. -—
Yo —
- -
= =
- _ 1 \ —
—Ll‘{.’il - DoTT0+1 OF Y GADOAYYS TIHS olows £
, L{sf___ (SP) /Z/}/.J a/z_owu MEpILE | W EIGHT /= NenS 2A0UE ——
ys ¥ - et only GRALEL SPuTSpoor: Saom | § =
- \ 5“”'%“50,"“— S%EF;/EL . S| YyarTe ud. 'y — I
BA ' s
- e A BIGrr: vSinc-ZE0GEl 3B 1
, — ) DAL INE_TD HEDIU Dailypie: How AT —p~
Y& — SILT D/%&E oF smAlL Y%, 24 -
- N _: 66'%5 FMGHEN? Aé NO splUTTAoas ...T..:
co—] INE POOALY GHADE] 0 g cmnsi— M e
Zﬂ/; Ll z 2 (FrovEfiy DM | —
, : g(b::”-/z CO/VJZ-9(7 ss";i‘//%oft e DAIVE R /Lo:‘*’ ‘{8'8’ —
——ﬁ‘].g — OF SILT. o Sso.J. /s ’_'/?:;)/‘:ll/:"? )3 =
- — clay . ! TR §v. T e -—
- (CHIEra Y FA7 / { | e onve o s18. I
- DAL SG-omFLE#72 5 —
srnor qgs’v}). « 13 b=~
55—
— 14 il
! sc) oliviz Fing SluyEy —
— 59.7 %, = /%&MD SomE /LT 4 =
Jd,0-—1 p——— .
~Lo-& - ; 6 : NS
- (o772 OF (>0 M irir-b08] —
— : BLOWS PER FOOT= -
— ROTE: Soils field classifled " e
_ in accordance with the Unifiec Lumbelx: rpquired to drive —
— Ra11l Classification System 1 B/8" IID splitspoon w/140 1b —
= hammer fhlling 30", -
- [




Hole No. SH-4/74

DRILLING LOG

Or “<ION
SOUTH ATLANTIC

INSTALLATION SHEET 1

SAVANNAH, GA. orl SHEETS

1. PROJECT
SAVANNAH HARBOR DEEPENING

10, SIZE AND TYPE OF BIT 134" SPLITSPOON, 5Y5" FISHTAL

2. LOCATION (Coordinates or Station)
X=-938464 Y=723217 GA. EAST

1. DATUM FOR ELEVATION SHOWN (T8N or WSU
MLW

3. DRILLING AGENCY

12, MANUFACTURER'S DESIGNATION OF DRILL
Failing 314

SAVANNAH DISTRICT — 13, TOTAL NO.OF OVER- ‘DISTURBED ~ 'UNDISTURBED
4, HOLE NO. (As shown on drowing title H BURDEN SAMPLES TAKEN ' B '0
and fite mumber) tSH-374 .
14, TOTAL NUMBER CORE BOXES (0]
NAME OF DRILLER
DAVlD JUSTISS 15. ELEVATION GROUND WATER N/ A
6. DIRECTION OF HOLE 16. DATE HOLE ISTARTED ICOMPLETED
[X] VERTICAL [ INCLINED DEG. FROM VERT. 120 FEB 92 120 FEB 92
17. ELEVATION TOP OF HOLE ().
7. THICKNESS OF OVERBURDEN  60.7' (Water 42.7') 18. TOTAL CORE RECOVERY FOR BORNG N/ A
8. DEPTH DRILLED INTO ROCK 0.0 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE §0.7' JAMES ARTHUR, P.G.
7Z CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASS'F'C{AT'ON, c;;)m‘rsnw.s RECOV- | SAMPLE (Drliiing time, water loss, depth of
0 Descript ERY ,NX waatharing, efc. If .slgdﬂcgt
0.0 3 ¢ ) . AR M OWS
— Scole change ot 40.0'. Set 6" diometer -
— cosing by own weight to 43.7. —
— _—
: Woter :
po -
- . -
. [
-1 Bottom of Horbor 42,7 |-
-42.7" - —
— (SM) Dork grey, fine, silty SAND. 1 No recovery on first splitspoon drive. L—
— Redrove first drive 1o 44.2' then -
45— continued drive to 45.7', - i
-45.7" - L
* ] Fine to medium sand, trace of small to lorge -1
: sheil frogments. —1—9_‘ -
- 1 anad
47.2 —1." . "+ "} (GP) Grey, fine poorly groded GRAVEL. Trace 2 -t
- ‘ ’_ *, "] of siit, fine sand & smolito lorge shell frogment e o
-48.7 i e 8}
. (SM) Grey, fine to medium, silty SAND. Troce 3 -
50 — of smoli sheil frogments. 25 J—
- J—
-
_51_7' : 6 |-
4 [
(CH) Dark grey, fat CLAY. Troce of silt. -;_7],_
-
13-
55 5 -1
14 |-
s —
[
19
60 6 1;__.
- L] —a -
60.7 . ‘
- Bottom of Boring 60.7' * =
— _—
. BLOWS PER FOOT: —
~ -
—~ Number required to drive 1%" 1D =
T NOTE: Soils visuolly field clossified in splitspoon w/140 Ib. hammer folling 30". |-
- occordonce with the Unified Soil Classificotion »
-~ System. e
. -
— -




rote NOo. SH' 384

DIVISION INSTALLATION SHEET 1
DRILLNG LOG  ™"*8duTH ATLANTIC SAVANNAH, GA. ol SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 1" splitspoon,5'/;" fishtail

SAVANNAH HARBOR DEEPENING

1,

DATUM FOR ELEVATION SHOWN (T8N or MSL

2. LOCATION (Coordinates or Statlon) MLW
x=849850 Y=759106 GA. EAST 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 314

SAVANNAH DISTRICT

. 13. TOTAL NO. OF OVER- IDISTURBED {UNDISTURBED
4, ggl.% NO. (As ;smwn on drowing title | 4 BURDEN SAMPLES TAKEN !9Q ‘0
le rumber. ' SH-
2 : SH-38 1. TOTAL NUMBER CORE BOXES ()
S. NAME OF DRILLER
DAVID JUSTISS 15. ELEVATION GROUND WATER N/ A
- v
6. DIRECTION OF HOLE 1STARTED {COMPLETED
6. DATE HOLE 126 NOV_91 126 NOV_91
(X} VERTICAL [CJ INCLINED DEG. FROM VERT. H
17. ELEVATION TOP OF HOLE  (.0'
7. THICKNESS OF OVERBURDEN  60.0' (WATER 30.4") 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK 0.Q' 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 60.0' JAMES ARTHUR, P.G.
7/ CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drlliing time, water loss, depth of
(Description) ER NO. weathering, elc. If slqnlflcarg
0.0 0» < 4 JA ' 9 LOWS
— Woter Scale change ot 30.0'. —
] Set 6"diometer casing by own [
30 — Bottom of Harbor 30.4' weight to 35.4'. —
- ' - [~
30.4 - (CH) Dark olive grey, fat CLAY. Very soft |~
& wet. 1 ) |
- i 1 s s
34.5 35 Dark grey, some coarse sond, wood —_—f
j particles & glass frogment ot 35.8'. 1}
- ' ———
36.0 — (SC) Dork grey, coorse clayey SAND. 2 R
, —%/{/ /] Trace of glass fragments. 3
-37.5 ra— —_
: ee o (SP) Greyish-ton, coarse, poorly groded 3 . ) 18 -
-39.0' — + « | SAND. Some fine to coorse gravel, glass Weight of r?ds d'°"'° splitspoon —
’ oo o & rock frogments. from 30.4'to 34.5'. Ty o
40— .. —
-—t o . D
] e o | Ton, some fine gravel, trace of glass ‘_3_:
N L S frogments. —
e e o 8
-43.%5' = D o
—je o o No glass. 201
-45.0' 145 — . . =
oo o Trace of silt & glass frogments. 4 26 L
-46.5' 1" 9 9 % |
' - (SM) Olive-grey, fine silty SAND. 5 ‘2—5—'—
-48.0 4 —t
] / 6 7 =
1 (CL) Olive-grey, silty, lean CLAY. —_—t
- Some fine sond. —_—
50 ] " 20
. 19 |-
-52.5' — j—
- ) ! 7 26 |-
] (SC) Olive-grey, fine cloyey SAND. — 1
] Some silt. —
55 — 3=
_ 8 =
] 9 17
-60.0' | 60 -
. Bottom of Boring 60.0° BLOWS PER FOOT: L
— NOTE: Soils visualy field clossified in , . 3 —
- accordonce with the Unified Soil Classification Nu.mber required to drive 1% l.'D' .
— System splitspoon w/140 Ib. hammer falling 30", |—

R

&



Hole no. SH-385

[oivision INSTALLATION SHEET 1§
DRILLING LOG SOUTH ATLANTIC VANNAH, GA. oFl | sHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134 SPLITSPOON, 55" FISHTAIL
SAVANNAH HARBOR DEEPENING . DATUM FOR ELEVATION SHOWN (T8N or NSU
2. LOCATION (Coordinates or Statlon)
X-849451 Y-759522 GA. EAST 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failing 314
SAVANNAH DISTRICT . 13. TOTAL NO. OF OVER- {DISTURBED {UNDISTURBED
4. :?,LE”."O (As is-l:mm on drowing title | BURDEN SAMPLES TAKEN 18 { '0
:SH-385 14. TOTAL NUMBER CORE BOXES ()
NAME OF DRILLER
DAVID JUSTISS 15. ELEVATION GROUND WATER N/ A
6. DIRECTION OF HOLE 16. DATE HOLE ISTARTED {COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. 118 DEC 91 118 DEC 91
17. ELEVATION TOP OF HOLE (.0’
7. THCKNESS OF OVERBURDEN  60.8' (Water 42.8") 18. TOTAL CORE RECOVERY FOR BORING  N/A 7
8. DEPTH ORILLED NTO ROCK .0 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE §0.8' JAMES ARTHUR, P.G.
Z CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFIC:\TION, “9;, MATERIALS m-:&grv- SA:‘APLE %% rlrmo. :or% l:fg&d 71””'“
., &fC.
0.0 | O, . . v | 0% . evc-If stanlfic ows
- [
— Scole chonge ot 40.0". Set 6" diometer |-
— Water casing by own weight to 44.9'. -
40 ‘ N
-1 Bottom of Horbor 42.8' - o
- ' — -
42.8 -1 * | (SP) Tan, coarse poorly graded SAND. 1 —]
<
- 3 [
-44.3' 4 =
45 — /// (CL) Olive, silty leon CLAY. Trace of fine sand. 2 0 -
-45.8' - 3 —t
] (SC) Olive, fine clayey SAND. 100/0.6" |~
— 58 I~
50 — 70 |-
. 4 —
- 3+
— 2
- —t
- 24 |-
33— 5 J—
-1 26 |~
— 25—
— 26 |-
— — .
. 60 — 6 22 |-
-60.8 — - [
— Bottom of Boring 60.8' -
— BLOWS PER FOOT: -
. NOTE: Soils visually field clossified in fumber required to drive 1" 1D. [~
-~ accordance with the Unified Soil Ciassification splitspoon w/140 Ib. hommer '°“'"9 o L
. System. —
- - =
- =

ot e e ARTES ot e e s



nuie NoO., SH '386

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC SAVANNAH, GA. or?  SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 1%"splitspoon, 52" fishtail
SAVANNAH HARBOR DEEPENING 1. DATUM FOR ELEVATION SHOWN (TBM or MSU
2. LOCATION (Coordinates or Statlon) MLW
X=849665  Y=759846 GA. EAST 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Failing 314
SAVANNAH DISTRICT v 13. TOTAL NO. OF OVER- 'DISTURBED UNDISTURBED
4. Hour:’ NO. (As ;smwn on drawing title | BURDEN SAMPLES TAKEN ! 10 ‘0
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5. NAME OF DRILLER
DAVID JUSTISS 15. ELEVATION GROUND WATER N/ A
6. DIRECTION OF HOLE ISTARTED ICOMPLETED
16. DATE HOLE 117 _DEC 91 17 DEC 91
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DRILLING LOG (Cont Sheet)
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SAVANNAH HARBOR DEEPENING SAVANNAH, GA. OF 2 SHEETS
% CORE | BOX OR REMARK
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Orliing ﬂm.Eworwin.deunor
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VISION INSTALLATION SHEET
DRILLING L - !
‘ “OJE::T ING LOG SOUVTH ATLANMTTC. SAVArs poaH , 34 OF . SHEETS
. FEAS{BI,:Z‘ATVZN;;I’;Z:MABWL EXPANSIOH [10. SIZE AND TYPE OF BIT | TR TP . spun oo % -
F LOCATION (Coordinates or Station) — . MLWw '5 H"(';I;%: o
5 omn.n.‘::cizgfv‘” Y 272213 12. MANUFACTURER'S OESIGNATION OF DRILL
SAvarmopr DisTaucr che - $S . i
47HOLE NO. (As ahown on drawing fitle] <4 qos 1 RURDEN SAMPLES TAKEN 1{°‘":{(-“ unptaT JReRe
%. NAME OF DRILLER : 14. TOTAL NUMBER CORE BOXES 7
C ., oBbws 15. ELEVATION GROUND WATER ////_7
6. DIRECTION OF HOLE e DATE MOLE STARTED | COMPLETED
CAvErTicaL [C)INCLINED OKG. FROM VERT. | | 220000 77 i 2YNov 7D
-7
7. THICKNESS OF OVERBURDEN 75, & 17. ELEVATION ToP oF WoLe /&5 /7L W)
T ————— — 18. TOTAL CORE RECOVERY FOR BORING A/// %
- 19. SIGNAJURE OF INSPEGTOR
9. TOTAL DEPTH OF HOLE VAR (m:, / et |, P&,
CLASSIFICATION OF MATERIALS [ /| % CORE {mex—om| REMARKS
“ﬂ'f&')m D,!:?H LEGEND (Descrption atzgc‘){v- SA:SLE (Drilling time, -torxloon. depth ol
A v . ., . weathering, etc., if aigniticant
o : [ o - [] Flow
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DRILLING LOG (Cont Sheet)

BLEVATION TOP OF MOLE

VX S TRV

Hole No. S+ - 405~

moRCt SAVRMMAH HANTOAL ExPAMNIS/IOM [INSTAUATION SHEET o2
FEASIBILTY S7vD s SAVANIAH | CA . or 2 sueers
. % CORE REMARKS
ELEVATION | DEPTH | LEGEND CI.ASSIFICA(HOND Iq:_:““"“s RECOV. | SAMPLE | (Drilling time, water loss, depth of
Mtw FT- ERY NO. weathering, eic., if significant)
1178 2 < d e |J6A 8 (olowS
< cesesiens cIENR F A 3D v ont [
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- BECur s~ caprpas ~
T Yo ash AT Yo ~
— 57 - :55 (Sp)Glay RPDIvA podiy a-r;(:; 3 -
1n,' | P i are seto. o /s i)
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Hole No. S _l'_'l_:_ 406

: DIVISION INSTALLATION SHEET |
DRILLING LOG SOUTH ATLANTIC HUTCHINSON ISLANOD OF 2 SHEETS
1. PROJECT [10. S1ZE AND TYPE OF BIT | 39°ID SPUTSAcON, b* Fisu -
SAvanuaH HARBOR EXPANSION, SLopg STABIAMY ' or ISL) s
2. LOCATION (Coordinates or Station) MLw
‘ - [12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 1500
Savavvar  bisTeiCT 13. TOTAL NO. OF OVER- DISTURBED T UNDISTURBED
4. HOLE NO. (As shown on drawing title| BURDEN SAMPLES TAKEN 21 : 2
and file numbed H S H - 4°b R
S RANE OF DRICLER 14. TOTAL NUMBER CORE BOXES NONE
E Qoume 1S. ELEVATION GROUND WATER NoT DETERMINED
6. DIRECTION OF HOLE ‘6. DATE HOLE STARTED lcoMPLETED
ERveErTicaL [)iNcLINED DEG. FROM VERT. | 24Nov 97 | 25 Mov I7
: - 17. ELEVATION TOP OF HOLE 9.94
7. THICKNESS OF OVERBURDEN >71.5
= 18. TOTAL CORE RECOVERY FOR BORING N/A 13
Jo. DEPTH DRILLED INTO ROCK - 19. SIGNATURE OF INSPECTO, -
9. TOTAL DEPTH OF HOLE 715" G. ANODERSON 4.3 cdddy QEoéisT
=4 sles > —
CLASSIFICATION OF MATERIALS % CORE 1BOX REMARKS
ELEVATION o.:pm LEGEND (Doncstptson) RECOV- |SAMPI (Deilling '.‘.‘:,.z.:’;:‘.:‘.u desth of
2.9 o O b c BRouww d o f 8 Blows/ET
— [SM) Bwg To mMEDIUM $(LTY SAMO W/ WATER. LEVEL Nor BETE Miv® L.
— $0MC ROSTLETS /\woes | | Dugawe bR i iNG . 25060 T =
- PhiiNe FLub Lsad FAM ———f—
- SUNAFME. 24 HOUR WAICR. p—
—] oG, woed LEVEL wA s NoT DETERMINED —
— | TAM GREEY, GRAY , TRACE OF GAAVE- U
— . 2. SEE ComPAamion LoG 8
S SH-4o06 -UD FoR yu- =N
Y — DISTUABED SAmMPLE p—
— GREEN Avs GRAY W/ LAVERS OF 3 Prscasoruns, tocamevs I
_ HARS SiuT 6—‘:
0.9 9’ - 4
o — MH) GREEN Ao GRAY , HioH LIOUID 4 ——
o — Lmir Sier 33—
-20 1z' X —
— |Bm) TAM FivgE To MEDIUM STy 5 —t—
- |SAno s -
¢ -
15 _] —_—
— | GRAY WiTH LARGE PIECE OF QRAVE. 6 N \ — 1
- e 5
- 7 (1=
2 — —
- 3 ] Py
- —
" -] N
2s ] 9 23 —
: WL\/‘:/-‘ « cmm—] :
— GRAY, S1ME TO MEDIUM wirh A TRAL 10 |~ ~ ~ = . —
— O F GRAVEL HAarBor WATER -UmE AT o
— Lew TWNE o — ——
220 iz’ T : ) T T = == F
— CONTINUED ON SHEET No. 2 L
| NOTE: SOILS VISUALLY FIELD -
- CLASSIFIED IN ACCORDANCE [
— WITH THE UNIFIED SOIL [
- CLASSIFICATION SYSTEM. _
- —
| —




[DRILLING LOG (Cont Sheet)["™™" ™ @ " g o4 M1 w

Hole No. SH -406

PROJECT INSTAULATION SHEET 4.
SAVANUAK HARBOR. ExPANSION , SLOPE STABIUT HUuTCHIinSoN TSiaub, SAVANNAK, GH OF 2 SHeEETS
TION % CORE |8OX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFIC?D“"::-:AATERNS RECOV- | SAMPLE (Drilling time, water loss, depth of
) ERY NO. weathering, etc., if significant)
~20e1  |30b < d : e f g
- ML) GRAY , Low LIQUID LMT SILT, WEIGHT O £ LAMMENE. PAIHED —
_ (mcauus TRACE OF WOsD 11 |Toews Brem 36.07r0 310’ L F
= =
-] WEIGHTOR HAMMER PushEd T
=244 |34’ 12, |Teows FRon B2.0° ) —
- H‘sn) GRAY , FINE TO MEDIUM M-o'ro &3S _g__
- SiLTY Sano, Micaceous .
= I3 o b
— 2o
- 39’ ] -
28. <0’ ] SP) GRAY, Fin€, POORLY GRADED 14 —T
] SANL WI\TH A TRALOF Mich 32—
- p—
- * ‘z‘ : —
324 —_ {(S%) Gray, FivE, SITY SANO wiTH 8 ——
3 A TRACE OF Mmica, 24 -
-35. |45’ T —_
— (SP) GRAY AV TAN, FINETO MERi um o —
. POOCRLY GRADED SAMO WiTH o€ 35 -
- CoRRsE PIfCE OF GRAVEL. I
—] —
:1. WITH BINE GRAVEL —
. TE 17 35 [
S0 — : —
— —
: -
- Fing 70 COARSE, W ITH Somg 1
55 - snr 18 5 —
_ FINE To MEDIuMm, POORLY GRADED -
= SAve ' 19 seF
‘o — . :—
- -
] (ML) GREES, Lol Li6ud LT 5107, o —
“ . VERY DEVSE, Fine t 79 |-
- ~
5%.3 . 21 100/0:.77 |
- BOTTOM 6F PBorRuNG.68.7° —
- —
-‘ md




Hole No. SH -406-UD

DIVISION INSTALLATION SHEET
DRILLING LOG SoutTH ATLAMTIC HUTCHINSON i1SLAND |, GA OF | SHEETS

p—
1. PROJECT
énuguuau HARRBOR EXPANSION , SLOPE STRBILITY

2. LOCATION (Coordinatea or Station)
See Boring Plan, SH-406 . REMHARKS -

10. SIZE AND TYPE OF BIT3M | D SHELBY TUBE | LY" Fisu-

11. DATUM F Vv N SHOWN or ) TAIL

M W

3. DRILLING AGENCY
SAvauvald DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
FAiLINe 1560

4. HOLE NO. (As shown on drawing title!|
and file numbes) i

SH-4906-ud

OISTURBED

! UNDISTURBED
NowngE H

2

3. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

S. NAME OF DRILLER

P. Rouu TREE

14. TOTAL NUMBER CORE BOXES No e

15. ELEVATION GROUND WATER NuoT DETERMINED

6. DIRECTION OF HOLE

R vERrTICAL []INCLINED DEG. FROM VERT.

{STARTED | COMPLETED

16. DATE HOLE ! 24 Nov 97 i Z‘I UOV 97

17. ELEVATION TOP OF HOLE

9,94
N/4

7. THICKNESS OF OVERBURDEN >32.5'
[s. cEPTH DRILLED INTO ROCK —
ls. ToTAL oePTH OF HOLE 32.5°

18. TOIAL CORE RECOVERY FOR BORING
ATURE OF INSPECTQR
& Al CeotoessT

% CORE [BOX OR REMARKS
ELEVATION| DEPTH |LEGEND A ety TERIAL RECOV- |SAMPLE | (Drilling time, water loss, depth of
ERY NO. weathering, etc., if significant
a b 3 d . f 9
WATHD /S MANURS AFTER DACH
Pusih BEFOLE REMOVING TUAE.
N
) 111 GREEVE GARAY HIGH LIQUIO LiMIT S)T. ub-|
1o FivE
.ﬁ“'%b-ub
SH-4006
]
[4s)
HANBoR. WATER. o 136"
LivE @ Low
oo’
\\ I e
301 e - T
GRAY, Lows LikuID LInIT SICT, FINME, ComPARION LOG TO SH-406
Muacgous . us-2

Borrom oF BoRiNG : 32,5

WITH THE UNIFIED SOIL
CLASSIFICATION SYSTEM.

oo oo oo oo oo

NOTE: SOILS VISUALLY FIELD
CLASSIFIED IN ACCORDANGE
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HoleNo. SH-40%

Divist INSTALLATION SHEET
DRILLING LOG SOUTH ATLANTIC HUTCHIV SON TS LAND OF 7. SHEETS
1. PROJECT

SAUOMU A i BARBOR. EXYPANS 16N , SLOPE STABILITY
Etoear ToN (E %:m.. or Station)
S& Borine Puav MARKS

10. SIZE AND TYPE OF BIT | $}£" D SALITSPoo N, 6-:5“ FrSH-

or T

12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY
SAVANUAH DisTRICT

FRILING 1500

4. HOLE NO. (As eho wing titl 13 BORDEN SAMPLES TAKEN D"Tua.r ° unosTuRBEe
. (Ae wn on dra ]
and file numbed SH - 7 ;
IS WANE OF DRILLER H-40 14. TOTAL NUMBER CORE BOXES NONE
P. RouuTREE 15. ELEVATION GROUND WATER  \or DETERMIvED
6. DIRECTION OF HOLE 16. DATE HOLE ISTARTED !coum.tf:o
BRAvERTIcAL [JiNcLINED OEG. FROM VERT. | |24 Nov 27 i 28 Nov 07
7. THICKNESS .or OVERBURDEN 7. ELEVATION TOP OF MOLE 14,3
- 71.5 18. TOTAL CORE RECOVERY FOR BORING NA %
8- OEPTH DRILLED INTO ROCK - 19CSIGNATURE OF INSPECTOR
ls. ToraL oErTH oF HoLE 705" ™o aB Al GZoLocisr
OR
ELEvATION| DEPTH |LEGEND A D aresatory N TERIA RECOV- [SAMPLE|  (Drilling times water ioss, depth of
' 4 s o[ b ‘ ERY N‘O- weathering, etc., if .é.zuwn_
Q-5 — [ ['] _g
— (s<) g:f;"::“:‘: ~ :o""": e @:;‘:;“’ ; ZEOGEL .DRILLIN G FLuro =
— 8re USEP EROM SuRFACK. —
— SAND, TRACT 6F Canee SA¥D
b s NOT Poss.0.g 70 OTTOR ML .
WATER LIV DuUkieG —
] DRI 186, &4 Moum
e WATEA-LEVEL wWAS ~NoT
4.3 P Z . | DETCRMnED Dug 1o 20
S (SP) BRowwISH-TAY, FIUE To MEDIUM REQUINE MENT 8B PRIRTY
5 — POORLY GARADE SAND %u:'un.n laa:‘o:u.uotes —
-t P/3C) POORLVGRAADEO SA1O plove K]
—JiipgCeny, e ™ s ciaveysau 3 |lEsteetth. a2l
UMDIST 8RS0 SAMPLES —
P T3
‘:,)Pclz.zv uuoa_n«ua,m ) CLAYEY. SAnD 4 py =
— 83T SAMPLE , TRACES OF EVETO —1
13.5‘— v COARSE SATURATED SANO ANO Fi0gE 5 ] 2
= \GrAve- I I
1 - @L) GRAVISH-GRENSANDY LEAS LAy 5 :
-0.2 /5 4 o 17TH E10E T Connst GrAVEL, SEET —_—
. SLIGHTLY ORGANMC APIORAOICE A Sl (N -
- (M) DRARK GRAVISH- GREEW, HIeH 2
- u:uooo ‘lz:lf surau:‘nrd Fing G rAver P—
—— l o NC MATOUA L p—
. W/ 26% FInE S, SAUALL AN MaARILE —
. / 20% FivE Sav0 7 PasscRTY z -
, — —r—
20 — sSHeer —
- e —
— SH-407 °3¢ was- __ L
2!.9' ? s H 12 -
—4 6P) LICHT GoeENIsH-GRAT FineTo 2 -
- MEDIUM , PooRLY GRADED SANO o
’ e— “91.,‘ -—:
25 % WITH 15% CcAY 9 -~ —t
— Hareaen. 14
— TRACEs OF SATURATED FINE SQuD LOSY sSRmPLE -—_:
Lo spuUT spasw 10 o
] N6 SAMME RLCOVERY —
IS |3’ RnUI ] ) e _ e .2
] CONTIV UED ON SHEET MD. 2 8 —
— LOWS PeR Foer —
- Y. FIELD —
i NOTE: SOILS VISUALL et wsace geerees m omwe |
- CLASSIFIED 1N ACCORD 1% 10 spurseoon wlivo |-
- TH THE UNIFIED SOIL b HAMMEREALLNG 20* |
— LASSIFICATION SYSTEN. Eok TME st 2 orencd L
— CLASS —
= ' —
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[DRILLING LOG (Cont Sheet)™™*™" ™ “J2% 4, w

llllllllllll Illlllllll

BOTTOM OF BORING. 715" _

Hole NoSH40F
PROJECT INSTALLATION SHEET 2.
SayavpAl HARBOR EXPAMSISU,SLOPE STABIITY |SAVAMAL HARBOR, LUTCHEo 1SL4VD | G4 OF 2 SHEETS
CLAS % CORE |BOX OR REMARKS
ELEVATION | DEPTH | LEGEND sunc?rm?;rmauts RECOV- | SAMPLE (Drilling time, waser loss, depth of
P ERY NO. weathering, etc., if significan?)
~15.2a 36b | <_ d e f g Rows/FT
- (SP) Cowrivuen From SHeet No.l .
— OLIVE CREEN , FINE To MEDI usm Poomiy [t 24
_ GRADER sSQND -1
] Five 7o 33.8° o
— |2 |
¢ — CLAN LAvéERS 25
— FimeE- 70 MCorum, NO CLAY
— 13 34
SLi&6HT SUuLFuR ODoR
14 18 |—
ONE FIME GRAVEL NTED PIECE 6E —]
LimE sTORE 15 2
TRACE OF CoARSE SAMS 1
16 2e F
FiVvE TO0 connse —
17 37 -
TRACE OF FINE GRAUEL —
— /3 «
— —
6o' __] — I
— FIngE TOCOARSE W/IS% SICT, NO T
— GRAVEL 19 22 |
— —
. =< —
es’ — _F
. L] - —
-5)2 |66 20 —
ML) DAER GRAVISH-GREN OReAwIC sl
S1T, HARD , DENSE al
70 _F
-56.8 2] 58 :




Hole No. SH-407-UDbD

DIVISION
SOUTH ATLANTIC

DRILLING LOG

INSTALLATION SHEET )
HUTCHIN SON /SLAND OF | SHEETS

V. PROJECT

10. SIZE AND TYPE OF 8IT 3 "ID SHQBY TURE, @t £154-

1. DATUM FOR ELEVATION SHOWN (TBM or WL 791L

F%AuA»uAH HARBOR EXPAUSION
2. LOCATION (Coordinates or Station)

EE BOMUOLPLAM , SH - 467,  Remaans

MLwW

12. MANUFACTURER’S DESIGNATION OF DRILL

3. DORILLING AGENCY
SAVAUMAKH DisTricT

FAlLING 1500

13. TOTAL NO. OF O

4. HOLE NO. (As shown on drawing "ﬂ.l
and file numbed i

SH 407 -ubD

DISTURBED E UNDISTURBED

VER
BURDEN SAMPLES TAKEN Nowve 2.

5 NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES NoneE
P. Rouw TReE 1S. ELEVATION GROUND WATER N T DETERMIVED
6. DIRECTION OF HOLE 16. DATE HOLE {STARTED { COMPLETED
6. TEH i ) .
B vERTICAL [JINCLINED DEG. FROM VERT. l. 24 Nov 27 H 24 Nov 37
17. ELEVATION TOP OF HOLE | q <
7. THICKNESS OF OVERBURDEN >20.9
py 18. TOTAL CORE RECOVERY FOR BORING N /4 %
o. TH DRILLED INTO ROCK - ATURE OF INSPECT
9. TOTAL DEPTH OF HOLE 20,9 AAM/ GtOL0Gs ST

% CORE |BOX OR REMARKS
ELEVATION| DEPTH {LEGEND CLASS'F'C(‘,‘,:'.?::‘,I,?L:,‘"ER"L% RECOV- |SAMPLE|  (Drilling time, water loss, depth of
4 8 O’ ERY NO. weathering, etc., if signitficant)
|4 e b c d . f g
—] CompanioN Lpé TO SH-4067 —
_ SAMPLES ALLOWED 1> $ir 3o —
. MiNU RS SETE A Ml |
— BEFOAG PUl i MG TUAE —
pu— e
— ATTEMPIED EAMALES FROM —
. 4. 0-15.F ANO /6.0 -I2: % . —
S — LOST BOTH SAmMDLGE AT [
. SUREACE LWOrGirs P Ui —
. Ta8ES -
6.8 @ -
— (SC) GRAYISH - GREESH BRows FINVE TO —
— | MEDIUM QLAVEY $AMO ITH GRAVEL ud-\ N _
- ] — -
5.0 16' —
2.8 17t [
— (5P (M 1O CoAry & SATURATED [
- CALD A, LinT GRAVEL, 56ME —
) .0 13.% WATH AL K- BRBN FivE CLAyEY 54 cﬁg uo-2 —
] — -
15 SH~-467
?‘su 402-ud [
)
—
-3.0 |8
(MY DPARK GRa@NISH-C (L84S LubuD - -
2 , UM T ST W TH Soml Caay, SAVD uD-3 ~— HA, — - _ _

BoTTom o0F BORING: 206.9'

WITH THE UNIFIED SOIL
CLASSIFICATION SYSTEM.

Illlllllllllll!Illllllllllllllllllllll Illlll

NOTE: SOILS VISUALLY FIELD
CLASSIFIED IN ACCORDANCE

HII]IIIIIIIHIHIIIIIIIITTII[II RRRRRRRR



HeloeNe. S//-HO ¥

DIVISIoN TNSTALLATION SHEET |
DRILLING LOG SOovrt ATLANTIC- SAvAIIVAR, GA . _ or Z.sHEETS
L PROECT CaLALLANH HANBO(L SxPAMS oLl 10. SIZE AND TYPE OF BIT \'3'48‘_,_"‘.12 x(:‘rspoadi S‘é" “1
FEAS/ DIl STvDY . - L=/ 791 ’
%ION (Coordinaies or Station) - Frew SHFLD I'UBJJ
X 97532¢ ¥ 777606 T2 WANGFACTURER'S DESIGNATION OF DRILL
3 D/'F“LLING AGENCY C H;'.;J‘D
SAAvAnp AR Digvea e 13. TOTAL NO. OF OVER- |cisTURBED T UNDISTURBED
4. :OdLE'.NO. (As ahown on drawing t“l.! S H L/OX BURDEN SAMPLES TAKEN ! )'7 l. l
S. NAME OF DRILLER : 14. TOTAL NUMBER CORE BOXES O
C. LoBQINS 15. ELEVATION GROUND WATER L/
¢. DIRECTION OF HOLE ' A !lT ARTED | COMPLETED
Savenrticar [JincLined oxe. FROM VERT. | AT E HOLE | 25 wvov g7 | 2 evd?
7. THICKNESS OF OVERBURDEN _$ S~ ¢/ 17. ELEVATION TOP OF HOLE /.~ D "1l
PR T ————— > - = 18. TOTAL CORE RECOVERY FOR BORING A/ %
- - 19. SIGNATURE OF, EGTOR
3. TOTAL DEPTH OF HOLE S5 s /M_’ P,
/
gLEVATION| DEPT GEND CLASSIFICATION OF MATERIALS % CORE RO OB REMARKS
- fz{“" o H {LEGEN m“e:“ RECOV. s;;éi (Drilling thowe, watey loss, dtﬂht:;
3 b € b L by 2 i
o/
Thedh [y UL e e e T =
14.2' sl £287 ; PAIMG D A I N
! . WAL H , 0.0. —
! 2 ') —: 3-0 o0 o~ 2 ! ._....:-
4444 DLIEHT Zhay =10 30 HED v fecaly g”“”“ ad : L E
.2 - i emore Guds Akt il Rigakiahgl £ 9
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5’-2' — JZ uuy’{':no,;onl Fir & au,z\i-é_, 3 conTRinED L v, = i
= —
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— (S cHay Firid T2 /10D ICAT Sc017 Artours T P F R ] —
- ! 10— xii? QuUANTZ ‘S$AL, SomE clay. r0.5~ y tlay, CoDBLE Aiend =
5.2 / — 7
, — oA H ) sravpl. -
2 = (5 <) FrrB 1O FBDIv /z_a‘ UNDUTUNYED —
| B [ e F
2.2 = < : (5 wo-1, 120~ 3.8 3 -
02" | s 3 b s (4 50" LD-2, 4.7 =[S - E
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DRILLING LOG (Cont Sheet) / 5,7'/7[ w Hole No. ;/./—qo&‘
moXCT SAVAMIAH FANDOA 5k P 40510 1/ | INSTALATION SHEEY )
(FEazsi IlIT7 STupY Savarmmat , oA Of 2 sweeTs
m‘ﬂum OF MATERIALS % CORE |[sOX—OR REMARKS
ELEVATION | DEPTH | LEGEND ( Description ) RECOV- | SAMPLE (Driilling sime, water loss, depth of
'qq'r‘\u : 4 . ERY JL‘O. weathering, eic., if ugnificant)
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Hola No. SH—410

DIVISION
DRILLING LOG SOUTH ATLANTIC

INSTALLATION SHEET {
SAVANNAH, GEORGIA oF 1 sEETS

'SAVANNAH HARBOR EXPANSION, SAVANNAH HARBOR

10, SIZE AND TYPR¥, GRER, 57ﬁ' %E BIT, 5.5% FISHTAIL
- '

(2. LDgATION
GA NAD83 E 989278.56 N 759851.67

MLW

12. MANUFACTURER'S DESIGNATION DF DRILL

3. DRILLING AGENCY
SAVANNAH DISTRICT

PETERBUILT — FAILING 1500

13. TOTAL NUMBER OF DVER— |OISTUREED [DNDISTURBED |
4. I-II.E m. m- i BURDEN SAMPLES TAKEN 2 0
SH—410
14. TOTAL NUMBER OF CORE BOXES 0
H. FULCHER 15. ELEVATION GRENCWATER SEE REMARKS

S DIRECTION OF TELE 5 DA TAE STANTED FED
EVERTICAL LTINCLINED DEGREES FROM VERTICAL 21 AUG 2002 |22 AUG 2002
I — 17. ELEVATION TOR OF HOLE 12_0’
7. THICKNESS OF OVERBWDEN 3 7,0’ - le-
. 1B. TUTAL CORE RECAVERY FDR BORING \ /4 T |
3. DEFTH DRILLED IO RO 0.0 75 STERATORE F TNSPECTER
¥. TOTAL DEFTH OF HILE 7.0’ DANA PUOLACSEK
M |
“(REED) | (FEET) | Leom Sty = - WENT | AL iy Fpe i
a Y a d a ¥ |eLows/1e INGHES g N VALUE
o - ﬁ%_1SIL%c‘%AFRAG%“¥§UENP IFEI“E HAND AUGERED TD 5.0 FEET
1] e ey el | [ oo ot o
" 1t|1\(FILL} WwOOD AT 2.5 FEET. Aauur 3057, 04T WD 10
— SET 1 ASING TO DEPTH OF
=1 | t]1|LT-_GRAY S B S ENSuND 2ERTHE
5 —] 1| 1| [YELLOWISH _RED W/CLAYEY ZoNES —
-1 TLE MED SAND. OCCASTONAL 2 | as3s3 G
=1 {1 1] [SHELLS TG 34", waaD FRAGUENTS.
— BORING TERMINATED AT 7 FEET
— DUE TO CONTINUED WATER LOSS WATER LEVEL NOT ENCOUNTERED
10—
15 —:
20 —
zs—:
30 —




Hole No. SH—410A
SHEET

TNSTALLATION 1
DRILLING LOG SOUTH ATLANTIC SAVANNAH. GEORGIA > 2 seers
1. 10. BI1ZE AND TYPE OF BIT,« ~
SAVANNAH_HARBOR EXPANSION, SAVANNAH HARBOR |+ —omarror srevrimi L AUGER: 5.5 FISHTAIL
3. LOEATION g
GA NADB3 E 989247.95 N T759B14.98 2. WNEICTURER’S DESIONATION OF DRILL
3. DRILLING AGENCY -—
| B o STRICT .PETERBUILT FAILING 1500
Wﬁu—lﬂ SH—410A BURDEN SANPLES TAKEN 17 IIIII!I!IOIIIEII
14. TOTAL NIMBER OF CORE BOXEE o
5 & oRELER - TOTAL N or oom
H. FULCHER 5. ELEVATION GROUNDWATER 5.2/
6 DIRECTION OF HOLE 16. DATE HOLE STARTED GUWPLETED |
EVERTICAL  CIINCLINGD FROM VERTICAL 22 AUG 2002 |28 AUG 2002
T TSRS o SVERSIREN 5 7307 7. ELEVATION TOF OF HOLE 2. ¢’
. 18, TOTAL CORE RECOVERY FOR BURING N /A x|
. DEPTH DRILLED INTO RO ). O S
s oo o e 73.0' NSPECTI  DANA POLACSEK
ELEVATION | DEPTH | oy CLASSIFICATION OF MATERIALS 'ﬂw ;%F PR ==
a b o d ° BLOWE/18 INCHES g N’ _VALLE
12.0 0 — S S REENE 4" SPIRAL AUGER —
- | - FOcK FRAC 1 |51/100-8*/570P 100 |-
7 y h:s s TRAC —
- WATER MEASURED AT 5.2’ —
— DEPTH ® 0920, 25 AUG 02. L
- I —r
5 —] AT 4.57 - PLASTIC SHEETING -
3 11| [T ot e 2 e —F
- IAM: BRICK FRAGMENTS: DCCAS. WATER LEVEL TAGGED @ 5.9' —
— ILTY ZONES & COARSE GRAVEL» DEFTH ® 1245 ON 28 AUG 02. [
= SLIGHTLY MOIST. —:
(14} [6-0-8.07, CLAYEY ZONES IN 5 |1/15/5 20|E
10 — ﬂ""es' NET ATYTTOD GRAY. FINE MIX MUD. SWITCH TG FISHTAIL |
- T0 MED w/10-1 SILT AND COARSE —
Sz, R —E
—_y AND  NOOD IERRGCCDEANS S. 4 |n 2
— (CL) LEAN CLAY, OLIVE GRAY ¥/ —
— TRAE, SILT & UCCAS. ROCK FRAGS. —
15—/ /| 10 1% DIAW. =
- (SN) SILTY SAND» DK GRAY: FINE, 5 | 1/122 3IF
— W/FREQLUENT FINE LANINATED CLAY
= | LENSES. MOIST —
R & _|1a il =
— W/5ILT, MOIST TO WET ) BRTLLING FLOD —
—F (L) LEAN LAY, OLIVE GRAYs W/ —
:7 TRACE SILT» SOFT, WET = 7| WR/A _F
25_—// BECOMMING MORE. STIFF W/DCCAS. I
=/ / /|PARTING OF FINE TO MED SAND s |4/6/9 15E
—.% “ |[(SP) POORLY GRADED SAND, GRAY ——
—*.*.*|T0 LT BRN; FINE. W/TRACE SILT —
e * » -
—] ~_* [|GRAY, NOSTLY FINE SAND —
30 —]*,*_"[LANINATED W/DK GRAY FINE SAND. 9 |w/e/10 19—
=,".", |[/TRACE MICA —
__ . "'ﬁ ___
O W LENSES AND LANINATIONS OF -
= DO =i ack 10 | 10/15/1% 31
o P b T R P —
55-.‘-1-!

CONTINUED ON SHEET #2

20

35



DRILLING LOG (Cont Sheet)

ELEVATION TOF OF HOLE

12.0'

Hol@ No. SH-410A

SAVANNAH HARBOR EXPANSION. SAVANNAH HARBOR

NSTALLSIVANNAH, GEORGIA

SIEET 2
OF 2  SHEETS

ELEVATION | DEPTH NDIS JAR LR
e[ o [ucmo | cssrriouoner wenos — TEIRR BT ORISR ey
g ] q s 1 |sows/1e iNcEs g A7 T [
—_— > —
Z.07 |35 —_- *_ [(SP) FODRLY GRADED SAND: GRAY CAVING 37'-38' . THICKEN woo |
- e b
— WOOD FRAGMENTS IN DRILLING MUD 11 | woub FRAGHENTS =
7 T R =
] BELUNG &1 nucx 12 | WR/1/4 5
WDD FRAGMENTS IN CUTTINGS |—
45 — 45
- (SN) SILTY SANDs OLIVE GRAY —
- N S I NE BRAY: 13 | 2/3/4 =
= [ MDIST Th WET. W/EREQ ZONES OF —
— CLAY T0 CLAYEY SAND AND WQOD —
| 1]t | FRAGMENTS T0™1" THICK. —
so—}[} ’ — 50
=1 14 | 2/20/20 N
I B s =
55 —,%. . |SOME SILT. CLAY DECREASING TO — 55
. ." [FREQ PARTINGS/SEAUS, MOIST, —
1.°."., [MIcAEOUS. —
—_ -
-_— B W _—
— v o ——
4.%. . [ D AND —
3.5 lIﬁIcE"EaIﬂsl: I Fﬁ’F:ﬁE" 15 | 22/19/23 2
60—, ¢ s L FRAGMENT5: ANGU —F
: .I‘.. :
—.°." =
1e o » -
— (CH) FAT CLAY» OLIVE GRAY, W/1" —
65 LAYER OF FINE GRAVEL FRAGMENTS =
- (NL) CLAYEY SILT, OLIVE GRAYs 18 |8/12/17 28 =
= DANP, FINELY LANINATED, MIOCENE —t
70— — 70
— GREENISH GRAYs W/TRACE CLAY —
— FREQ SEAMS & LAYERS OF SILTY 17 [12/16/23 39 —
— SAND IN UPPER 0.5'y N/OCCAS —
- FINE GRAVEL FRAGS, ALSQ IN —
- LUPPER 0.57» SLIGHTLY MOIST —
75— N1QCENE —— 13
= BOTTON OF BORING AT 73.0' —




Hole Ne. SH-411

DIVISIDN INSTALLATION Q'IET 1
DRILLING LDG SOUTH ATLANTIC SAVANNAH, GEORGIA * 2 sers
- 18. STZE NG TYPE OF BIT
SAVANA{ HARBOR EXPANSION, SAVANNAH HAREOR S, . L S
(2. LOCATIDN MLW
GA NAD83 E 998735.3 N 758126.7 T N TIES DESToTIoN o BRILL
%+ DRILLING AGENCY CME 55. USING AUTOMATIC HAMMER
SAVANNAH DISTRICT - DOTSTORSED |
G o Ly b 0
14. TOTAL NUMEER OF BOXES 0
B= NAME OF DRILLER
JOEY W. & NICK A. - GEC 18- ELEVATTON QROURDWATER APPROX. 5’
5. DINECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
BIVERTICAL [IINCLINED DECREES FROM VERTICAL 22 OCT 2002 | 28 OCT 2002
_ 17- ELEVATION T0F OF RLE 920/
T+ THICKNESS OF DVERBUREEN > 73. 0" B TOTI GO TECOVERT FOR BORTNE 1/ 1 T
5. SEFTH TRILCLED INTG TocK
0-0 19, SIGNATURE DF [NSTECTOR
B. TOTAL D=PTH OF HOLE 3.0/ JOEY W.
ELEWATION | DEPTH | oo CLASSIFICATION OF MATERIALS 'ﬂ%ﬁ'gﬁ&ﬁ DTy T e/
a b o d . + |mowsae NoEs g N YALLE o
12.0 |0 — (SW SILTY SAND, BLACK, FINEs NIX & USING WD -
- 1 |ererz 4+
= WATER LEVEL ESTINATED =5
- DEFTH DURING —
= LLING —r
5= 2 |1/272 4 3
] BROWN. VERY LOOSE NOOD FRAGMENTS mill
- RAY» TRACE —
:7 FTie STEY TN oRCANIGE e 3 _|on 1k
10 —_/ _—10
_:% 4 | WEIGHT DF HAMMER o
15 —_/ — I 5
— / 5 | WEIGHT DF HANMER o E
E/ GRAY» VERY SOFT. NET ¢ | VEIGHT DF HAMMER o |
20 — / —F—20
— To WET —
:% R e % F
25— / — 25
- / 8 | VEIGHT oF HAMMER oE
30 _:% 8 | WEIGHT OF HAMMER 0 30
:Z 10 | WEIGHT OF HAMMER o
a5 YL/ 35

CONTINUED ON SHEET #2



DRILLING LOG (Cont Sheat)

ELEVATION TOP OF HOLE

12.0’

Hola No. SH-411

TVAKNAH HARHOR EXPANSION, SAVANNAH HARHOR

INSTM'I?AT%NAH + GEORGIA

SHEET 2
o2 suErs
o

r

ELEVATION | oEPTH [ | CLASSIFICATION OF MATERIALS MOLSTURE] JAR DR o
(FEET) | (FEET? (excriplian) L .
Q b > [ ] d [ BLDWS/18 INCHES g ‘N’ VALLE 55
—22.0 | 35 — (CL) LEAN CLAY. GRAY, TRACE —
:% FINE SILT NITH ORGANICS NOGD FRAGMENTS —
405/ Vo e o o e S
SR 8, B B —E
= WERED. « 4%} MOCD_FRAGENTS To -
] 1.5" LONG & 1" THICK. —
= / WabDD FRAGMENTS IN CUTTINGS [~
a3 —:/ __F4
= (SN) SILTY SAND, OLIVE GRAY —
- FING. N/ ITTLE To SOME CLAY: 1Z | WEIGHT DF HAMVER oL
T MOIST T0 WET W/EREQ ZONES OF —
- CLAY 1O CLAYEY SAND AND WaaD —
- FRAGMENTS Ta 17 THICK. —

50 —] / — 50
A —E
——], .+ «|{SP)_POORLY GRADED SAND, GRAY 13 | &/9/10 19
"."."[1Q LT GRAY. MED, W/LITILE 10 —
3.",". [sOME SILT. CLAY DECREASING TD —
—"."." |FREG_PARTINGS/SEAMS. NDIST. —

55 —1. . « [MICAEDUS. — 5§
: 'bvo. :

m L —
__ r o & __

- > e ——
- - - 14 |ar1mt 14
60— ,°.°, —1—%0
4.%. . —

] > - -
—_— 3 b
— &. e
= P —
85—+, .- —1—¢5
s -« 15 |4/1/3 16 [

: .0-0. _:

—_ - —
—_ L
— C N 4 =
L — 70
—-—F W B =
— [ 2 ) ——
— 16 |&/7/9 16
= BOTTOM OF BORING AT 73.0’ —
75— — 75




Hala No. SH—412

OIVISIIN
DRILLING LOG SOUTH ATLANTIC

TNSTALLRTTON TET 7
SAVANNAH. GEDRGIA ® 2

SAVANNAH HARBOR EXPANSION. SAVANNAH HARBOR

9 WENP IS B> & 1.;' FiSHTAIL. a” ROCK BIT

2 TOCATION
GA NAD83 E 991671.84 N 759038.80

MLW
[12. VANUFACTURER'G DEGIGNATION OF DRILL

[3. DRILLING AGENCY
SAVANNAH DISTRICT

FAILING 1500

13. TOTAL NABER DF OVER- [STURBED
3 BURDEN SAMPLES TAKEN o

DNDISTURRED |
16 1

L. mdaflo M [ o, 4o
DR 3 g,
H. FULCHER

- 0

16. ELEVATION GROUNOWATER SEE_REMARKS

6. DIRECTION OF HODLE
RIVERTICAL  [IINCLINED DEGREES FRIM VERTICAL

18= DATE HILE STARTED COMPLETED
29 AUG 2002 | 0p SEP 2002
- 1200’

[T- THIZKRESS OF GVERBURDEN - 73,0 FT

(18, TATAL CORE RECOVENY FOR BORIND | /A

¥+ DEPTH ORILLED INTQ ROXX 0.0 19, STONATIRE F TNSPECTIN
S. TOTAL DEFTH OF WOLE 73.0 FT DANA POLACSEK
ELEVATION | DEPTH CLASSIFICATION OF MATERIALS Iﬂ?@ﬁ m mw_*|
T (FEED e k '!FL BLOWS/18 INCHES g N’ VALUE
19!39 o! ’ (SM) SILTY smm"| FINE W/5-1 * 4" SPIRAL ALGER °
» - * - —
= N RACRD SARLET 2 AR BN 12 B 1 |ar12/17 29 |
] CLAYEV/SILTY NDDLLES, DRY TO VATER ENCOUNTERED AT =/ r
E 4.55F DURING DRILLING -
— SLIGHT INCREASE IN SILT & MED —
s = SANDs CLAY/SILT NODULES BECONE zZ |2/2/2 4 - s
- SEAMS OF DARK GRAY CLAY —
—| * * [(SP) POORLY GRADED SAND, OLIVE NI
—* * *|GRAY W/TRACE SILT» TRACE COARSE 3 17171 s C
3.7 R o R S AN GRAVEL ST, MIX_NUD — SWITCHED To —
.3 10— . . [T : ' 5.5" FISHTAIL — 10
- (CH DLIVE GRAY W/ UD-1 UNDISTURBED ——F
TRA 5. PARTING OF —
L < VERY SOFT+ WET 4 l 1711 2
15 — I 15
W/F INE_SAND, FINELY LAMINATED s |1/2/2 s E
IN LAYERS, W/WOOD FRAGMENTS IN —
SHOE & CORE BARREL LIKE A CORE —
ADJACENT TO CLAY —
NQ RECOVERY — ¥0OD IN SHQE s | 1070 IN SHCE =
20 — I 2
—]. 7., |sP) FDORLY_GRADED SAND. OLIVE B T-8% FISHTAIL— 1
—*.".”|GRAY. FINE TO MED, W/TRACE DF /5/ —
=1.7.".[SILTs WET. MICAEDLS —r
25—1.%. . USING 9" ROCK BIT — %
— = = [DK GRAY, ¥/DCCAS. ZONES W/TRACE s |273n o E
—* « +|CLAY, WOOD FRAGMENTS & TRACE —
.- .-, [Mica —
3.0 USING T.5” FISHTAIL —
e v o PUNP/RODS CLOGGED WITH ————
—_ SAND & WDAD. CLEAN QuT b
e = » PLUNP. MIX NEW MID —
— e~ ——
—+ « »[TRACE COARSE SAND. FINE GRAVEL. -
—| * + |DGCAS, ROCK FRAGNENTS. ROUNDED. 10 |3/n11/28 43 -
.7 0eCa8” 1 Pai o TR EN —
35 L 35

CONTINUED ON SHEET #2
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APPENDIX B

LABORATORY DATA

(Click for Test Results)



LABORATORY DATA

Liquid and Plastic Limits

SH 410A Sample 4 Depth 11.5 to 13.0 CH
SH 410A Sample 4 Depth 11.5 to 13.0 CH Lab Work Sheet
SH 410A Sample 6 Depth 185 to 20.0 SC
SH 410A Sample 16 Depth 65.0 to 66.5 GM
SH 411 Sample 2 Depth 45 to 6.0 SM
SH 411 Sample 5 Depth 15.0 to 16.5 CH
SH 411 Sample 8 Depth 255 to 27.0 MH
SH 411 Sample 12 Depth 455 to 47.0 CH
SH 412 Sample 5 Depth 15.0 to 16.5 CH

Grain Size Distribution

SH 410 Sample
SH 410 Sample
SH 410A Sample
SH 410A Sample
SH 410A Sample
SH 410A Sample
SH 410A Sample
SH 410A Sample

Depth 45 to 6.0 SC
Depth 45 to 6.0 SC Lab Work Sheet
Depth 80 to 9.5 SM
Depth 8.0 to 9.5 SM Lab Work Sheet
Depth 11.5 to 13.0 CH
Depth 11.5 to 13.0 CH Lab Work Sheet
Depth 18.0 to 20.0 SC
Depth 18.0 to 20.0 SC Lab Work Sheet
SH 410A Sample Depth 18.0 to 20.0 SC
SH 410A Sample Depth 18.0 to 20.0 SC Lab Work Sheet
SH 411 Sample 2 Depth 45 to 6.0 SM
SH 411 Sample 2 Depth 45 to 6.0 SM Lab Work Sheet
SH 411 Sample 5 Depth 15.0 to 16.5 CH
SH 411 Sample 8 Depth 255 to 27.0 MH
SH 411 Sample 12 Depth 455 to 47.0 CH
SH 411 Sample 14 Depth 58.5 to 60.0 SM
SH 412 Sample 5 Depth 15.0 to 16.5 CH

OO R~ DLWWwNDN

Triaxial Shear Test

SH 412 Sample UD1 Depth 11.5 to 13.3 CH R w/pore pressures
SH 412 Sample Jar Depth 115 to 11.7 SM

SH 412 Sample UD1 Depth 115 to 13.3 CH Sieve Analysis

SH 412 Sample UD1 Depth 11.5 to 13.3 CH Atterberg Limits

Moisture Contents Summary Table 410, 411 & 412
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LIQUIL AND PLASTIC LIMIT TEST DATA

Client: US Army Corps of Engineers
Project: Savannah Harbor Expansicon
Project Number: 1452-01-40

Sample Data

Source: Boring No. SH-410A

Sample No.: 4

Elav., or Depth: 11.5'- 13,0 Sample Length (in./cm.):
Location:

Description: RBrown Sandy CLAY w/ scme rock fragments

Date: Natural Moisture: 107.3

USCS Class.: CH AASHTO Class.: A-7-5{101)
Testing Remarks:

Liquid Limit Data

Ruop No. L =~ .2 = . .3 , 4 5
Wet+Tare  35.26  35.56 . _.34.95 _
Dry+Tare  32.31 = 32.48 _.32.40

- Tare 30.37 ;30,61 . 30.86

# Blows = 34 S22 1

Moisture 152,10 1647 ¢ 165.6

170
S N Liquid Limit= 160
- ST e Plastic Limit= 56
H ' : [ : . N _ 4
1661 : R . o 5””,,?, (. Plasticity Index 10
2
162
bS]
B : _ il
[e3
= : ‘ o
158 S JR SR I e _ -Ii i oo |
154
1503 10 20 25 30
Blows
Plastic Limit Data

Run No. 1 2 : 3 ‘ 4

Wet+Tare . 9.65%
Dry+Tare /.48
. ...Tare 3.6l
Moisture 56.1

" Wolf Technologies, Inc.
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ARATN QTPR DTSTRTRIIMTAN TRQTM RAMR
AJALNTA A LY [ Ry & A e b L AN L AN L ALY el b2 A e £7A L £
Prodact: Savannah Harbor Exvansion
Project: Savannan Harborxr Expansion
[ o P s, Ry ™o A -
Sampie Data

Souros Bearing No SH-AT0R1

Sscurcs pBoring No. SH-4L0A

C a1 o5 NA 14

Sampie No.: 16

7 ~xr ~em Timemdtk . 20 N Al agi v CammenY s Tanm~a+l 35 -~ ) -

040 - A\ Ut:y il . U . - Ul . -.Jﬂ..l.u“ £ .I_lcl.l.l;l L11 L Ldl . o, §o.

-~ L)

1.OCAaTiOon.:

TN o o e A L ST Y A T YTty T30 o Y o ORI 13 e~ Fee o e o
ES(_:L'_L_F_)L‘J_UII.- [ ESETDLOW]]l V& y Db L}I ri1lrie DN LS WS LUK .LLQ\JIHCIJLD
1 ol LL: i4d/Z

81 Nat W.%: 34.7
Machanical Analvyeis Data
______ y: ysis Data

Initial After wash

Dry sample and tare= 100,77 90.48

Dry sample a LUY, - .

Tare 50.0¢ 50.086

D 590.71 40,42

Mi 20

B
finer

A ° 1

5 ch

375 inch .

TURIVIN

&%)
w
) L
iy
WU

=
0 W s =3 D

[e)¢
[
U8}
N
N
finN
w

]
]
]
.
[
(O8]
o
Lo
-]
0oy W0 & OO b = O

H oo ¥
}_.I
o
<
0
J
N
al
Lo
J

Fractional Components

Gravel/Sand based on #10

Sand/Fines based on #200

% CORBLES = % GRAVEL = 56.0
% FINES = 32.5

o

SAND = 11.5

Dgg= 11.88 Dgo= 6.14 Dgp= 3.80

. Wolf Technologies, Inc.



GRAIN SIZE DISTRIBUTION TEST DATA

Project: Savannah Harbor Expansion

Sample Data

Source: Boring No. SH-410A
Sample No.: 3

Elev. or Depth: 8.0'- 2.3°7 Sample Length {in./cm.):
Location:

Description: Gray Slightly Silty Fine SAND w/ rock fragments

PL: WP LL:

PI: NP Nat W.%: 23.8

Mechanical Analysis Data

Initial After wash

Dry sample and tare= 142.84 134.01
Tare = 4594 49.54
Dry sample weight = 92.90 g4.07
Minus #200 from wash= 9.5 %
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent

retained finer

.75 inch 0.00 100.0

.20 inch 0.0C 100.G

.375 inch 0.00 100.0

4 4 2.%90 96.9

# 10 6.98 82.5

# 20 13.50 85.5

# 40 24.11 7401

# 60 43.52 52.7

% 100 71.23 23.3

# 200 83.40 10.72

Fractional Components

Gravel/Sand based on #10

sand/Fines based on #$200

% COBBLES = % GRAVEL = 7.5 % SAND = £2.3
% FINES = 10.2

Dgg= 0.81 Dgg= 0.29 Dgo= 0.24
D3p= 0.17 Dig= 0.12

Wolf Technologies, Inc.



Project: Savannah Harbor Expansion
Sample Data
Scurce: Boring No. SH-410A
Sample No.: 4
Elev. or Depth: 11.5'~ 13.0° Sample Length {in./cm.):
Location:
Description: Brown Sandy
PL: 56
PT: 104
Initial After wash

23 57.49

.52 50.52

.71 &.,97

4 %

taine

75 inch 0.00 100.0
.50 inch 0.00 100.0
.375 inch 0.00 100.0
# 4 4.36 89.0
# 10 5.53 86.1
# 20 5.80 85.4
# 40 6.07 84,77
# 60 6.31 84.1
# 100 6.63 .3
# 2

<o o
N W

200 7.06

Fractional Components

Gravel/Sand based on #10
Sand/Fines based on #200
% COBBLES = % GRAVEL = 13.9 % SAND = 3.9
% FINES = 82.2

Dgg= 0.57

Wolf Technologies, Inc.



Project: Savannah
Sample Data
F o T+ 3~ NI~ grT AT YN
UL T, DL J.llkJJ NG . o ELTT LU
Sample No.: ©
Elev. or Depth: 18.5'- 20.0 Sample Length (in./cm.):
Location:
Description: Rrown Clavev Fine S5AND w/ some rock fragments and organlics
X Yey J d

PI.. 25 LL: 67
DT: 47 Natr W %: 52_5

B sThmes s o~ Ay Teras s Tiond s

AACT LIl L o mlGI-J-! == Sy A LA

+ial Rfiayr wazh
Ciaz aAftey wasn
0 Qo a2 B1
Uc.aoao S5Z.04L
g 7L N 74
g LS LR S e Pod
[ no A7 75
~J RS L.
7> “

P o

ht r

it ot T oy Doy M

1 0.00

0
2
2
2
P
A
1
5
6

~J 2N

@S IE2)
wl

N 2
d= N 0 O €
MO O ¢

OO

o O
B O

10.04
30.16
200 41.46

(RN
OO
o

N b OO CO WO WD WO WO D¢

3.0
0.0
5.0
3.6
2.1
1.0
9.2
2.1
6.2
6.1

He oo R ¥R %R 9E -

Fractional Components

Gravel/Sand based on #10

Sand/Fines based on #200

% COBBLES = % GRAVEL = 7.9 % SAND
% FINES = 26.1

66.0

Dgs= 0.30 Dgp= 0.19 Dgg= 0.16
D3p= 0.09

Wolf Technologies, Inc.
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GRATN SIZE DISTRIBUTION TEST DATA

Project: Savannah Harbor Expansion

Sample Data

Source: Boring No. SH-410

Sample No.: 2

Elev. or Depth: 4.5'- 6.0 Sample Length (in./cm.):

Location:

Description: Brown Slightly Clayey Fine SAND w/ some rock fragments and
organics [3C)

PL: LL:

PI: Nat W.%:

Mechanical Analysis Data

Initial After wash

Dry sample and tare= 132.86 118.88
Tare = 50.54 50.54
Dry sample weight = 82.42 68. 34
Minus #200 from wash= 17.1 %
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent

retained finer

.75 inch 17.97 78.72

.50 inch 17.97 78.2

.37% inch 19.15 76.8

# 4 27.54 b6.6

# 10 33.55 58.8

# 20 40.80 50.5

# 40 47 .50 42 .4

# 60 55.50 32.7

¥ 100 62.83 23.8

# 200 67.83 17.7

Fractional Components

Gravel/Sand based on #10

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 17.7

41.1

Wolf Technologies, Inc.



0¥-10-7SFL "ON Josloid

ONI ‘SIIDOTONHIIL 470M

uorsuedxy 10QIRE yrOURARS 109[01d

ST2AUIET, JO SA107) AWy S JUSND

0

I

HO 0Ly -E°CF Cl [17-HS ON suiog  |e

led

17

508N A3TgWVS 31LVA |'AFTF/HLI3T} # FTdNVS 30dN0S

0L}

LN QINOnN
05

SMOTE 4O H39NNN

"od|

ovm“_om_mmmu ,oN_ , _ 0} _ _ : m nom

199

™
M~

[=5)
M~
INIINOD Ha1ivMm

8

aUl| poysE(]

1H0d

A LE

SLINIT J1LSVT1d ANV ainOI




0p-10-2SvT "ON 10204 |

"ONI ‘SFIDOTTONHOAL 410M S —

sizaurguy Jo sdioly Auuy Sy JUsiD

»
pe )
Y puE S1U2IUB e} Y201 STI0s /A (INVS 2U AOIE-KBIn) 1B WS 00 -5F b [13-HS ON Suuog e
Icf NOILLAIHOS SOSN d3TdWYS 3LY0 'ASTIHId3A] # T1dNYS 304dN0S
LW AN SMOTE 40 J39IWNN
OLL . 08 E._ g 0 , 0r or, _0f 52 0z 0l an
. , e e _\. t . :
o EEEREE ] o W
\ _ i _ _ i -lz¢e
__ _ |
/
|0z
q i
mv : ! ot W
[ =
] m
O U
H0€ 35 - - 9]
o o
- . b
pd : ﬂ
B eelor 2
{ov |
0g
09 o ; - _ . . [ _ ; ot

L0




"ONI ¢

SAIDOTTONHO3L 4T0M

0F-10-2S¥1 "ON 198l04d

uorsuedXg 10qIe]] Yeuueaes 10al0.d

sIasuisuy Jo sdio) AWy §) US(D

.u..nlnl.ﬁ

L Ll

PUES 21T} JO 2080 B .

A V1) UMQI-MO[R X

HD

£971-0°ST

S

11H-HS ON3uIog e

Yo N

NOLLa A

A0 Y= 1IN

528N

d37dWvsS 310

‘AZNH/HLd30

# 37dNWYS

309N0S

i
oLl

amne

/.. 108 jeinieu oL L

ereulxoldde auj s

&k

Ja
(4

~log

104

08

1011

oy

0

2 SAMOTE 40 YI8NNN

0l

0g 14

041

I o]
=
INZINOD ¥31VAM

]
e8]
<=

064

1L¥0d

b

SHL

moll W

g
)

LINIT DILSV1d ANV ainOI




0F-10-CS%1 "ON l08loid

uorsuedxy 10QIe]] Jeuuzaes 108[0s4

s1dauIsuy Jo sdio)) Aully S Judl|D

5 MO HW 0.2-5¢T 8 [1$-HS ON 5uog  |e

c8 1 Op1 | 1121 LIS A1

el 17 Yo N NOLLAIYIS30 Y TH SO8N A3NdWvS FLvd |'AF13/HLLAIA| # FTdNYS JoHNO0S

LA aInor N SMOTE 20 HIFANN
: — e GEL

ocl

0 w._‘ 0B 0L
i 14
§0L

el

10€

~08 3

104 ©

~|S0FL

INTINOD H31vM

- Om
Levl

0Ll

L'EVL

S.LINIT J11SVd ANV AINOI1




£9 AVIA L

1802 “JAoNt oN3
- =
"ONI ‘SIIDO1ONHIIL 110M | (000L1T =ea 1oday uonnquisiq 8215 UlBID |
[ 1¥-HS "ON suriog ‘oN buliog
CEI]
ToTsuedxy J0qIe] qeuueAcs 19aloig |—oF 153 44 $0¢ AVIO Um0Ig-maf[a A 0Ly =SSt [ L
) Id Td T1 | %M ieN UQIRIYISSE(D uideq Jo a8(3 | "ON a|dweg
AVYT1O 1718 aANVS TAAVED S3719g02
SHILFWITIN NI FZIS NIVHO
LO0'0 100 L0 1 01 001 00%
Q01 S T ; _ i " T g ~a
06 _ - ...... oL
| : i
i "
ol i : , Eo log
= _ ! . i :
I ! i ! ! : :
5 | , 13
Lt . W Py
= 09 B _ oy &
> : o ; bl
oM } S ; 5
X L " . x
< : | ! i A
Q Pl _ o]
O i RN =<
= . 2 >
Z or : .4 09 0
o ! E
W : —
a _
o€ - : - 0L
0z - : L 08
o ”
T e e S 4 A s , c e 0B
N !
0 M , R b e S TN N _ G 00}
_ S i ¥ st 5

HITIWOHTAH

SHIFWNN 3ATIS JEVANYLS 'SN

SIHONI N DNINIJO 3A3IS SN




180z BA0M ' oN3

"ONI ‘SIIDOTONHOAL STOM | £00T/LLT =ka
TTH-LC 0N SULICEH "oM Buliog I
eaty |

Hodey] uonnguisig 9zIg uelo

ﬂ__,__-__ﬁ._,__,.-_,._f_ﬁj-. _-_
............................. R e S S B LY o e
] i i

AYTD LS ONVS _ TAAVHD 832184900

oat

L
SHIFNNN IATIS AHVYONYLS 'S'N SIAMONI NI ONINIAD AATIQ QN

] | L

SHALINTUN NI 2ZIS NIvHD
L00'0 100 L°(1 L 0l Q0L 008
0ot W ' i T ; o I i T i T .ﬂ ; g T 10
: i [ ; s : . [ E T i [ i : ! i
06| : i - N .o oL
| o !
P Loy o
| D b
| T P o
0L - e - P " o fos
. i ; S ﬁ : P
n s i ) i !
0 _ I B i
i i _ oo ;
= 09 . g , lov &
& 5
il P _ ) : | ; et
bl , P o ! =
) . Pt i i | Z
o O8) P o b 05 m
I ! o i i i i
el , ooy P i . w
_mv i . ) : . ! i =<
o | bl .” “ =
_mm oy : : e st 08 ™
&) _ i _ ol 47 i @
x ! : ; I , . %
L ; : oy T _
og| o R el 04
L _ B R B
: : “ _ N , ,
ozl ” " W , , 108
| | - S W_
nj i IS 06
i ! I
7 : W Pl . P ” :
P : ; " b i R |
AT T 09 ow 0f 02 0 3 mﬁj“m : ﬂp Z t

D=




1802 “aios ONI

[ ONI

podey uoingiisiq 8zIS Ulelg

[ 1F-HS ON SULI0g "oN Butiog

RN

POOA PUE SJUSWIFRI] {001 SUIOS

foISEAXy JogieE TEuEArg Pelorg | L | 8¢ 8¢ 68 /2 ANV 9tlg AL umorg-Ae1n yieq 09 -5 < 2
) ] N 1d Id 11 %M 1eN uoledlyIsse|d yidaq 1o Asig "oN ejdieg

AV10 178 ONY'S TIAVHO $319300
SALINWITIINNI m_\N,m NIVYO

1200 it b0

0l 00l 008
Qo1 T = , ; - —

06

na 0z
0l e s s
b= i i i
e i : I
Q ” T T
g | | z
_ = 09 4o _ 0% 2
fo ) o | . — 5
x | -
0 ne | : : _ 0s M
e Pl : L @
b= : Lo : ; i
Z vl s 3 o - log m
“ , T
Im

0e I 0/

0e 08

W. 06
i , : .

el YN B 1R i 1 - _|oos
7 P A 7 € 3
SIHINI NI ONINIJC IAFIS SN

LANCORIAAH SUAGWNAN FATIS AYVANYLS SN




CIAVIN L

180z “IADY ' ON3
"ONI'SIIDOTONHDAL 4TOM | €0 Jodeay uopnguisiq ozig Ulel B
[ 1#-HS ON suliog ‘oN bBumo
puEs
TOTSTadye 10q107] qeuue; e )< 8LI [y QUlj JO 208N ¥ /M A V) UMOIE-MO[[3 A S9T 061 S O
. B Id Id 11 [ %mieN uoneolIsse() uida@ 1o Ae|2 | "ON 8|dwes
AV 178 ANYS IZAVHO $3718802
LIANETTIIANE 3ZES NIVED
LG00 100 3 0l 00} Q¢
0oL T T W ¢
06 | 101
08 - 0z
0L : P log
= :
T
o ) m
i i X
= 09 : v &
o : 3
: |z
O oG Fos
x : o
5 q @
O : - =
= =
G ol 1ee
v : I
i : T
f- ,
oe | 04
0c 08
oL} : | " {os
R
0 | S e I B R o L 004
iz ch [ 08 mw 0% ,oN m T “. m_p_mlimv]wm _f 7 " T m m m__
2HAGNNN JATIS JEVANVYLS 'S STAHONI NI ONINTJO JATIS SN




180z SIATN ' oNT

"ONI ‘STIDOTONHI3L 470M 7 £00T/L1/T eieq podey uojnguisi| ezig Ulels
[ T$-HS "ON duLog "oN Buuog
CEXEY]
OTST R AR IO (EUEATS 155leig 1.8 gs | o1 | Tizt LTIS Apues umorg 022-55T 8
. Id 1d 11 9 JEN uQeIyISSE|D yydaq 1o A9)3 aN 9dweg
AY1D 1718 UNVS TAAYHO $37949090
SHILIWI TN NI FZIS NivdD
L1000 LO0 Lo ) ! 0glL 005
a0l T _ _ ! AR o , ; _ _ 0
05 - ol
0L G ot
z -
n ﬂ N 3
i W S : P Pl
2 09 : I : : i : ar 9
> Lo . i ; =
a I ol =
i z
2 o |- {os &
3 ; R )
; ! ; o [ws)
Q i T =
E ; P =
m orl - ...... 09 B
O W @
* . " P _ W -
o i : ! . | ! |
g P L P T
_ P P P Lo
: : b i : [
e I
0z , P 08
i ] n
0l _ 108
0 L1 O B e ; ; ! 0 S [ [ B ] 0ol
00 0¥l 0OLb 03 oF 0g [ ol ¥ g oil B ail-l & [3 Bl

HILIWOHAAH SHIgWNN IATIS IVANVYLS SN SIHINT NEONINIJO 3ATIS SN




LEFDO R PSET BTN
LFis SNTEROI ¢ [ B

Witk =Ea) S3IAHND NOILYQVHD

UsAale

Cro0oJUHy Iy

L

i I

[P N T T

IIFHS on Buiog $ET = ARG agTIsds T )
S . SO~ 5T AN S]] )
LLIAE N BT - ~ B e
BigI0ar) URIIRAES ‘QETRdNT foqTe]] . SIUSUISEL POOM aZ[5 DUES IO a0EN ¥ SZI5 pues o[nl| &
P . o " [ nb 3 A ] G-
IhGTE ] praeAsg  elig 1 oF 58 5¢ | o'eol |k A S0 pInbIT ETH HIS oTeREion) o8B KD R ggL- o5
4 b b EeN| UOHEOYSSEO | udea | oN sidwes
1 ey - | ENTE] [ wniasw [ 3SUVCD NI EESS
AV W 108 NS RS ST18800
SHTLIWITIW N TZ1S NIveD
] 100 200 1070 e .0 30 ! s 01 g 0ot sm
0L , [ T T
- | - ﬁ | w w
. W ]
08 . , | _ 7 1 - - 1 w *. ﬂ ;! — o]
i . |
08 -] - az
.
®og ; Jq ] ce =
i E | . sl
o -1 L ; | | | IR o
= &=
= omi m ‘ 7 m v M
@] 1
< i o
b i , | S— z
08 ; ®w g
) ! =
SR _ | -
S OF _ T t F 0g =
= \ ; , \ \ &
g - g
mw oe oL 35
an. 3 \ - IR I DW
_ \ 1 | d , ‘ _ i m i
"
at m \ ™ M \ 08
e [ o (] R [
e
0 o4l Al dh . 10 s et 0 R R il ! 001
Cog  owl s F e 0T 9L ki o B 2] ¥ T e s FE L gL E E F S
A3 LAWOUOAH SHHEMNON FAZS QHVYONYLS ‘SN SIHINI M ONINTAO SAINS THYONYLS ‘81
$LEZETO {ROTIISTODES Z900€ VO 'VILERVIN YOV 3LINS 00F DATE ‘AVARNYA 900 N 002 ‘SHIINIONT 40 SIH0D

S0LET  WECRIC MEOM LEINN &




el ]

>

Work Orcer MN¢

m Regquisition No., W33S5JG30132375

ul2/Kn3/2v83 14-

L0807 £L0S

InN
[}
pt

57835441330

USACE

(,_n
Q &
0"
0
[i}]
&
8 3 6 9 12 15 18
Total Stresz, psi '
Effective Narmal Strmce n<
2.0 -
|SAMPLE NO i
WATER CONTENT, % g1.2
7.5 Z |DRY DENSTITY, pcf 51.8
}ﬂ SATURATION, X% 100.0
~ 4 [VOID RATIO 2. 062
o 6.0 5 |[DIAMETER, in 2.76
Q. HEIGHT, in 4.08
o WATER CONTENT, % 60.5
o a5 in [DRY DENSITY, pcf 62.5
I LW ISATURATION, % 100.0
1} VOID RATIO 1.5%8
N 'E DIAMETER, in 2 .59
0 3.0 HETGHT, in 448
e BACK PRESSURE, psi 7Q0.0
i - INIT. EFF. STR.. psi 6.3
= FAILURE STRESS, psi 8.4
PORE PRESSURE, psi T4 4
o TIME TO FATLURE, min, 80.00
C 10 20 30 40 1 RATE, %/min. 0.13
Axiol Strain, % ULTIMATE STRESS, psi B.4
RESCRIPTION Dark Gray, Clayey Tnarganic Sift High LL (MH), with a
sond sizes, and ¢ trace of sand size wood fragments and micg.
LL= B85 PL= 39 PIm 46 Ge= 2 54 CONTROLLED STRAIN TEST
TYPE OF SPECIMEN UNDISTURBED TYPE OF TEST R w/pare pressures
REMARKS Tested in general accoer PROJECT SAVANNAH HARBOR EXPANSTON
dance with ASTM's D4787,0422, SLOPE STABILLTY ANALYSLS
04318 D208 OBSA, & D2487. AREA Savannch, Geargia
LAB. NO. KB8/177
BORING, NO. SH411
SAMFLE. NO.
DEPTH/ELEV 13.0 - 15.0Q°
LABORATORY DATE 3 FEB 2003
TRIAXIAL SHEAR TEST REPQORT




62/8372883 14:11 5783548338 USACE PAGE 84
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o an 50
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L /4]
3 @ a5 sl a5 ;
n v it i ;
P . :
By o
s 30 30 L
b 15 15
P L
e e
— B ‘/
8] 8]
0% 20% 40% o% 20% 40%
75 75
b | :’
i :
[N an oo R |
R l O S .
[ . 3
a ¢
~ ¢ o :
os o :
3w 45 — 45 : ~
- [ R
& [ - .
< r% . G :
« | .0 30 ' 30
B 15 i
A o
° |3 4
x = 2 15 g;*fl 15
) .
+
x Q
l_.,.
o} 0
0% 20% 407% (8524 20%_ 40%
Pealk Strength ;
~Teota! Effective
a=0.00 psi 0.99 psi RN R—
0 60 cx =30.3 deg 30.2 deg
5 tan o =0,59 0.58 g b b e o o
™ A
"
5 —
0
3 |
a .
“) a 3G
)
E 4
o
x -
c :
0
-t !
» 60 20 120 150 180
(:} p, psSi .
: Stress Paths: Total Effective — —- End 4+
PROJECT SAVANNAH HARBOR EXPANSTON SLOPE STABILITY ANMALYSIS
BORING Sk411 SAMPLE. DEPTH/ELEV 13.0 - 15.0"
l TYPE OF TEST R w/pore pressures LAB NO. KB/177

LABORATORY

Fig. No.:

2/7

DATE 3 FEB 2003




CRATN GQTZE TITAQMDTRIMTAN MEOm TDATA
ATENE ke o ke ol ekl et abs bd B AN A APV L L SLY Lo L g AL LLDY
Proaact - Savannah Harhor FBuxrmansian
cLejeCt . Savanhan oarlloolr mXpan3sion
AT~ Tis o
Saiiipsi s iJa g
Snnrre:: RBorinag No [ )y |
SOUrce:. LOIrlilg NO hulu el SN I
Samvmnle N, o 2
sadlliplat NO. . 4
Flavy or Densth:- 4 K1 £ 0Ot Ol o Tanmatrh fsn Zom
LV, I UEpLii: 2.0 0.y odlipie SNy Uil (4iIdl. /. g
Location:
P e T Mol T Mgy OS2 T T2 o o ANy o7 P VP et S N, o U
EsSLLLPLLUIL., Vdl R Glay—DLOwil oS11Lly FPFlLlilc oaND wW/ SOIHe LOoCK Lrdgimeills dnd wood
—— ~ 0 s
FlL.: Z0 Ll 30
PI: 10 Nat W.%: 89.2
Data

r was
D 74.86
T 50.09
D 24.77
"
= .00

ined
7! 1.53 .5
50 > .94 89.4
375 inch 2.594 89.4
4 5.21 81.2
i0 7.48 73.0
20 8.55 69.

e T g o o ok s o
L)y =1 00

Fractional Components

Gravel/Sand based on #10
Sand/Fines based on #200

p— Q

% COBBLES = % GRAVEL = % SAND = 59.7
% FINES = 13.3

6.59 Dgp= 0.38
0.18 Dqg= 0.10

Dgs5= Dgo= 0.28

D30=

Wolf Technologies, Inc.
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‘Work Qrder

M Reguisition No, W335J563013237%

w
[#8}
e

USACE

-
1]
e 0.8
0
0
O
4
Q.20
SAMPLE NO, 1 2
WATER CONTENT = &3.0 8230
0.75 DRY DENSITY, pcf 50 .0 49 .0
SATURATION, % 96.5 94,2
VOID RATIO 2.219 2.233
% 0.60 & [DIAMETER, in 2.79 2 .84
+ ‘ HEIGHT. in 5.05 5.07
o WATER CONTENT, X% 75.5 65.0
$ 0.45 DRY DENSITY, pcf h4 8 59 82
: SATURATION, % 100.0 100.0
) VOID RATIO 1,948 1.651
N DIAMETER, in 2.71 2.45
o 0.30 HEIGHT, in 4.98 4.87
2 .
o BACK PRESSURE, tsf 5.04 5.04
¢ 0 15 INIT. EFF. STR., tsf 0.50 1.01
e FAILURE STRESS, tsf 0.58 0.85
PORE. PRESSURE. tsf 5. 49 5.70
o : TIME TO FAILURF, min. 45 .00 85.00 .
8} 1O 20 30 40 RATE, %Z/min. 0.11 0.3
Axial Strain, 7% ULTIMATE STRESS, tsf 0.35 0 .56
DESCRIPTION Dork Grayish Brawn, Sandy Fot Cloy (CH), with some sand size
wood fragments, and a trace af mico.
LL= 76 PE= 35 PI= 41 Gg= 2 bS8 CONTROLLED STRATIN TEST
TYPE OF SPECIMEN UNDISTURBED TYPE Qf TEST R w/pore pressuras
REMARKS Tested in genargl accor PROJECT SAVANNAH RIVER HARBOR EXPANSTON
dance with ASTM's D4767,0422, SLOPE STABTILITY ANALYSLS
D4318,D2216 D854, & DR2487. AREA Savannah, Georaia
LAB. NO. K6&/185
IBORTNG. NO. SH412
SAMPLE . NO,
DEPTH/ELEY  11.5 - 13.3"
}AHORATORY DATE 3 FEB 2003
| TRIAXIAL SHEAR TEST REPORT
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' [ 2]
v I
i :
o 5 £,0 b= - :
{ o o s il e
11
Low H
3w 4 4.5 L i
0 i 1.5 !
B o u }
[T T s
oo
a 3 3.0
_ & 1.5 1.5
-5 1.
o
v rd : e —r—
= e i :
0.0 0.0«
0% 10% 20% Q% 10% 20%
7.5 . 7.5 T
. . T
| ] H 4
Py ! — !
P :
[ =z n L £ N _ - _
! . e N
L om
Lowm i
3 4 = P R H A & e :
o e : T :
n - : i
M Ao i H
0l ¢ :
s : :
o 3.0 g 3.0 :
b - i
5 2 ; _
n > !
-2 1.5 - : 1.5 :
o - : . :
hat e R "
2 . |
0.0 0.0 —
0% 10% 20% 0% 10% 207%
Peak Strength L et T
Total Effective : o
0=0.12 tsf 0,18 tsaf g,;ﬁ“w
0.60 cx=12.0 deg 17.8 deg .
tan o =0.21 0.32 e
w—
/4]
s
o 0.

A

0.60

P,

Stress Potns: Total Effe

—_—

.90

tsf

ctive ~~- End -

BORING SH412
TYPE OF TEST
LABORATORY

SAMPLE

R w/pare pressures

Fig. No.:

LAE NO.

PROJECT SaAvVANNAH ATIVER HARBOR EXRPANSION SLOPE STABILITY ANALYSIS

DEPTH/ELEV
KB/185
2/2

1.5 13.3"

DATE 3 FEB 2003
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MOISTURE CONTENT DATA

Project Name: Savannah Harbor Expansion
Project No.: 1452-01-40

Date: 1-7-03
ASTM D2216
Boring Sample Tare Tare Wt. | Wet Wt. | Dry Wt Water
No. No. No. {grams) { (grams) | (grams) [ Content, %

SH-410A 7 18 49.88 113.91 76.42 141.28
8 54 50.22 126.64 86.37 111.40

17 81 49.56 109.17 84.92 £8.58

SH-411 4 13 50.04 114.73 78.86 124.48
10 9 49.75 121.71 91.82 71.05

SH-412 4 B2 49.45 139.72 §7.54 B7.71

Performed by:CMjr Equipment used: LB-1, 102

Checked by: CM

WOLF TECHNOLOGIES, INC.
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APPENDIX C

MAPS GENERAL



MAPS GENERAL
SLOPE STABILITY STUDY AREAS

OVERALL STUDY MAPS

Savannah River Project Location Map

Savannah River Project Outline Stations 114+000 to -85+000

Savannah River Project Outline (ERDC) Stations 114+000 to -85+000

CLOSE STUDY MAPS
Savannah River Channel Stations 66+000 to 68+000

Savannah River Channel Stations 69+500 to 71+500
Savannah River Channel Stations 73+000 to 73+700
Savannah River Channel Stations 75+000 to 76+500
Savannah River Channel Stations 77+000 to 79+000
Savannah River Channel Stations 85+000 to 88+500
Savannah River Channel Stations 96+000 to 97+500

Savannah River Channel Stations 98+000 to 103+000

ADDITIONAL INFORMATION

General Project Information

Coastal GIS Site (Slow & Unreliable)



/ N.C.

CAROL INA \
.COLUMBIA\

21.31 M=STA.112+500
UPSTREAM LIMIT OF

FEDERAL PROJE CTN
(ONSLOW NORTH) \

S 0 U T H C A R O L IN A \mootegi cuamLEsTON
e y FE PLANTAT [ON ) SAVANNAH
STAJE tir.no.2

ISP AREA 1N =) z
DISPOSAL E . . N AT ANTIZ. COAS HWY ’, BRUNSWICK $
PORT WENTWORTH TURNING BASIN—_\_ ) \J/DAL RANGA'Y. §
WILLAMETTE INDUSTRIES. INC. X\ 2 FEET | LDADISE JAREA TS JACKSONVILLE o
'._ . o NS :
NEWPORT TERMINALS =0\ ' §
SAVANNAH ELECTRIC POWER CO. \ NN\ N
(PORT WENTWORTH GENERATING STATION) IR\ WA ARGYLE "\ GULF OF
ATLANTIC WOOD INDUSTRIES. INC.¥®Y: \ YISLAND ~—~ NEW CUT CLOSURE MEXICO FLORIDA
SAVANNAH FOOD & INDUSTRIES - X ' BLUE CIRCLE ATLANTIC
KOCH MATERIALS CO. y
e ARGYLE-HUTCHINSON ISLAND CRESCENT TOWING & SALVAGE CO.
\?3 |\~ ARGYLE fsLanD v DISPOSAL AREA N VICINITY MAP
O SAVANNAH MARINE SERVICES
GEORGIA PORTS AUTHORITY @
(GARDEN CITY TERMINAL) KINGS ISLANDN\
BASIN T 50 0 50 100

ey ——

i “\ SCALE IN MILES
GEORGIA PORTS
AUTHORITY
PAK TANK INC.

VOPAK
NATIONAL GYPSUM COMPANY

SOUTHERN BULK INDUSTRIES
MARSH ISLAND TURNING BASIN

CITGOD ASPHALT REF INERY. /\\ R 38 . ".' <

INTERNATIONAL PAPER

GEORGIA KOALIN INTERNATIONAL 4)

7 SOUTHERN ENERGY
COLONIAL OIL INDUSTR )

CO.(LIQUIFIED M~
NATURAL GAS)
LNG TURNI ’//1

NG -~ ¥
BASIN /,//// (%

INTERMARINE

¢ --'." ¢ \\

N,

XXX ‘&%‘ikﬁ> <44 [
LRI
QIR

RRARRRIRRKAR

X3 SRR RRRIRKRKHE

SIREGLRLIRLKRE

J

GEORGIA PORTS AUTHORITY (LASH TERMINAL)

GEORGIA PORTS AUTHORITY
(OCEAN TERMINALS)

U.S. COAST GUARD STATION-TYBEE ISLAND

SAVANNAH BAR PILOT STATION

GEORGIA PORTS AUTHORITY

EXPORTING
CORP.

\ FLOOD
OYSTERBED E
IS. TURNING

BASIN
N A 500" STA.0 +000
==
\,_.‘ [S- .A e

- — —

EAST COAST
TERMINAL CO.

GEORGIA PACIFIC
MORAN GYPSUM

SAVANNAH MARINE

SAVANNAH ELECTRIC SERVICES

& POWER CO. T
N \\
\\\
W\

* N\ TIDAL RANGE \\\
1 7/ FEET \

THUNDERBDLTfﬂi

ST. SERVICES #2 5\1 -

UNOCAL
ST. SERVICES #1

[SLAND

G E O R G I A

|
|
SEA |
DUMP |
|
|

|
|
|
|
|
|
~N | |
| c- NOTE:
|
|
|

l. MILE ZtRO IS AT STATION O+ 000 (VICINITY) FORT PULASKI MOUTH OF SAVANNAH RIVER.

LOCATION MAP

G-02

NOT TO SCALE 2

Savannah.dgn 5/13/2005 2:38:46 PM



PLATE

400

N 758000
TS
E
- 2003
GEORGIA

‘SHEET X OF XX

TS R

N _ON

NS
ECRGIA 1001

E
WER LOW WATER).
U
0
XXX/ XX

SCALE: 1"=200'
CORPS OF ENGINEERS

SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION, GEORGIA

SUR'D JAN 2003

DRAWING NO.

U. S. ARMY ENGINEER DISTRICT, SAVANNAH

SLOPE STABILITY MAP
CHANNEL STATIONS 69+500 TO 71+500

SIZE | INVITATION NO.
SCALE: AS SHOWN

SAVANNAH

STATIONS ARE AT 1000' INTERVALS.
N
£
I
A
R
U
N
400

NOTES:

SAVANNAH HARBUR |EXPANS TUN

33-G /\

000566 3

(0

P
9
I
M
0
+8 MLW
O MLW
SH-34 (77) e
(83)

T1 PROPOSED TOE
SH=101

EIE

H
D
[SLAND
////f*
EL
o EL

/ EXISTING TOE

U
L
16

(83)

0.7 ACRES
(WES)

1.5 ACRES
SH-102

REVISED TOE

000¥66 3 | ¥

71

wa
959




[EGEND

EXISTING CHANNEL TOES - LEVEL 20 - SOLID RED LINE
PRELIMINARY DESIGN TOES (SAVH DISTRICT) - LEVEL 10 - DASHED WHITE LINE

PRELIMINARY DESIGN lOES CASED ON SHIF
SIMULATION (ERDC) - LEVEL 2 - DASH/DOTI GREEN LINE

SAVANNAH RIV

RecChan2model.dgn 5/13/2005 10:30:00 AM



5 4 3 2 w
F'lG IbLAND
D 65 D
o SAVANNAH ELECTRIC AND POWER COMPANY TRANSMISSION L INE
FIG |ISLAND TURNING BASIN
900XI000°' X34 DEEFP
© PIPELINE & CABLE AREA
ROCK JETTy
X=759000
C C
PROPOSED
C
CRETE PIERS HAN-EE\lfﬁ;jjﬁ;ii\“‘\‘
. BOLLARD ~_
RIPRAP — & o
\CPT 4171& DMT 411 X-758000
CPT 4110S — - @-————-— -
| | 29-G
SH-76(82) | |
\ \
| |
| |
A | |
pERTH |
i ! NOTES:
i i 1. STATIONS ARE AT 1000' INTERVALS.
WOOD CHIP| EXPORTING CORP. ; R e A L
CAST COAST TERMINAL CO \ \ o URINC bW ORRTER LT E e M TE R Low wateR)
° ! ! 4 HORIZONTAL DATUM: NORTH AMERICAN_DATUM OF
| | 1983 STATE PLANE COORDINATES STATE ZONE GEORGIA 1001
| |
PILING LINE = =
SCALE: 1"=100'
200 0 200
A A
U. S. ARMY ENGINEER DISTRICT, SAVANNAH
CORPS OF ENGINEERS
SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION
SLOPE STABILITY STUDY
STATIONS 66+000 TO 68+000
I S o SAVANNAH GEORGIA
e B B .
>‘< >‘< >‘< SCALE: AS SHOWN SUR'D SHEET O
5 4 3 2 i




PLATE

400

N 758000
TS
E
- 2003
GEORGIA

‘SHEET X OF XX

TS R

N _ON

NS
ECRGIA 1001

E
WER LOW WATER).
U
0
XXX/ XX

SCALE: 1"=200'
CORPS OF ENGINEERS

SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION, GEORGIA

SUR'D JAN 2003

DRAWING NO.

U. S. ARMY ENGINEER DISTRICT, SAVANNAH

SLOPE STABILITY MAP
CHANNEL STATIONS 69+500 TO 71+500

SIZE | INVITATION NO.
SCALE: AS SHOWN

SAVANNAH

STATIONS ARE AT 1000' INTERVALS.
N
£
I
A
R
U
N
400

NOTES:

SAVANNAH HARBUR |EXPANS TUN

33-G /\

000566 3

(0

P
9
I
M
0
+8 MLW
O MLW
SH-34 (77) e
(83)

T1 PROPOSED TOE
SH=101

EIE

H
D
[SLAND
////f*
EL
o EL

/ EXISTING TOE

U
L
16

(83)

0.7 ACRES
(WES)

1.5 ACRES
SH-102

REVISED TOE

000¥66 3 | ¥

71

wa
959




5
<|£ i
o < o Olg
= =
O - < °8 %
x L w
O Z O M O °
z o < x
Ly - 193
o > N;Q o o
s} - @ << W
% I
i 8 e) — Y
az - O -2 % <C
o = <L [al} (@}
n_wn < - oo NAEO
Fzz — LO) =] rdg| < x >
Zz<5 .o o —Z0o|o = <@ =<
"F = 6 M v 22&| < o) N
B =] S
wo— [ = ul L > X ><
rzo = uno . © o, T TC_/ Lo o
o<z < O w Lz — [=} z
w o = _w pa} LoZ| X Juw z X =
=3 = 38 P S Z0Z|10mXZ o
ar_ o N % collmx =0 £ o
<<= O« ZeZ|a o= z o
oo - Ou E@S Ag\.\ & 2
—ld o
— oz u zZ< > T <
v =zl = < = =
L IO @xO Own x L %)
< W = < T S
> vw —_ aw . <o z
@ zWT <z uw %) = 1 -
W O =% >3- . W z <
[ w =< > Zn =z I 3>
cge 2= | P 2328 3
—w— - O Fo > I Zs ”
OT—w -~ oo =] <C T Zlz 2
O ——<= zn 0Q Q %) | =
O o O— <N zZO ~ O o
S Wz w.: O >l hur
- obo =o g8 o | =
Z— I =W [zl o
= zZw=< o 5= 1% @

SAVANNAH HARBUR EXPANSTUN

000 *<Zbb 4

N WO O
WWQJ
OO L)

) >X >

000°1lbb 4 / /




N 760,000

N 759,000

SAVANNAH HARBOUR EXPANSTUON

T.1.C. STEEL BULKHEAD
10rP UF SLOPE APPROX.

250/

-9 MLW

|

A~

S
7

)

—~———

4

F 989,000

F 990,000

SCALE: 1"=100"
400 0 400

J—

U. S. ARMY ENGINEER DISTRICT, SAVANNAH
CORPS OF ENGINEERS
SAVANNAH, GEORGIA

SAVANNAH HARBOR EXPANSION, GEORGIA

SLOPE STABILITY MAP
CHANNEL STATIONS 75+000

SAVANNAH

- 2003
TO 76+500

GEORGIA

SIZE

=

INVITATION NO.

DRAWING NO.

XXX/ XX

PLATE

SCALE: AS SHOWN

SUR'D JAN 2003

‘SHEET X OF XX

1

.dgn




PLATE

400

GEORGIA

(1992)
‘SHEET X OF XX

- 2003

T
N
N
EORGIA 1001

N 761,000

£
WER LOW WATER).
U
0
SCALE: 1'=100'
CORPS OF ENGINEERS
SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION, GEORGIA
XXX/ XX

SUR'D JAN 2003

DRAWING NO.

L & CHEMICAL STORAGE

SLOUGHING EASEMENT

U. S. ARMY ENGINEER DISTRICT, SAVANNAH

SLOPE STABILITY MAP
CHANNEL STATIONS 77+000 TO 79+000

MAR ITNE

400

SIZE | INVITATION NO.
SCALE: AS SHOWN

SAVANNAH

STATIONS ARE AT 1000 INTERVALS.
N
E
1
A
R
u
N

NOTES:

SAVANNAK

>~ _ESTIMATED TOP OF SLOP

Egﬁg%$k[ OILNINDUSTRIES, INC.

STERL BULKHRAD®

H WATE)?/LINE (1992)

(/)

7

E

SH-138

SAVANNAH HARBOR EXPANSTUON

q 000,86 3

38—0




PLATE

400

GEORGIA

N (68,000
N (67,000
i
- 2003
‘SHEET X OF XX

T
N
N
ECRGIA 1001

CORPS OF ENGINEERS
SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION, GEORGIA
XXX/ XX

SUR'D JAN 2003

DRAWING NO.

MAP
CATE
RAL
WER LOW WATER)
DATU
E z0
SCALE: 1"=200
0
U. S. ARMY ENGINEER DISTRICT, SAVANNAH

SLOPE STABILITY MAP
CHANNEL STATIONS 85+000 TO 88+500

SIZE | INVITATION NO.

SCALE: AS SHOWN

SAVANNAH

STATIONS ARE AT 1000' INTERVALS.

N
£
I
A
R
U
N

400

NOTES:

000*¢86 4

OF SLOPE

©-+000

SAVANNAH HARBOR |[EXPANS TON

OF SLOPE

6+500

000286 4 4N =

UF SLOPE
87+000

PREVIOUS)
E

S

J

0.9 ACRES ABOVE +8 MLW
4.3 ACRES ABOVE O MLW
Ff
+
(

P

000186 4

(83)

43-6 A\

SH-112

000086 4

AN 7664000




PLATE

400

- 2003
‘SHEET X OF XX

N 774,000
R
N

N 775,000
T
N
N
EORGIA 1001

CORPS OF ENGINEERS
SAVANNAH, GEORGIA
SAVANNAH HARBOR EXPANSION, GEORGIA
XXX/ XX

SUR'D JAN 2003

DRAWING NO.

CHANNEL STATIONS
savannay 96+000 TO 97+5006e0oRGIA

MAP
JCATE
ERAL
WER LOW WATER)
DATU
TE Z0
SCALE: 1"=200
0
U. S. ARMY ENGINEER DISTRICT, SAVANNAH

SLOPE STABILITY MAP

000°“.Ll6 3

SIZE | INVITATION NO.

SCALE: AS SHOWN

STATIONS ARE AT 1000' INTERVALS.
N
£
I
A
R
U
N
400

NOTES:

X=97/6264.72
Y=773889.30

EST. TOP OF SLOPE

STATION 96+000
69.3
49.4

EST. TOP OF SLOPE

STATION 95+7/20

SAVANNAH HARBOR EXPANSTON

SATLING RANGE

G.

000*9.6 3

/75044.26

EST. TOP OF SLOPE
9/5722.98

STATION 97+000

X
Y

ATLING RANG

000*S.6 1




5 3 2 1
o [} o o [} o
=4 S o o o o o
=4 S o o o o
© ~N wn w0 M~ [es]
h ~ ~ ~ ~ ~
o’\-n o o o o o
| | | |
>‘< >‘< > > > > >
ST 4.,
/03 000
D D
TOP_OF SLOPE — NORTH
|~ £7973725.5 N 780062-0 MLW 0.0
BN
(@]
3N
Y~—| 780000 Y- 780000
COORDINATE SUMMARY — TOP OF SLOPE(S):
ARGYLE ISLAND
1024709  E 973725.5 N 780062.0 MLW 0.0
101+414  E 973991.2 N 778792.3 MLW 0.0
ESTIMATED TOP OF SLOPE
KINGS ISLAND TURNING BASIN
2.5 ACRES ABOVE O MLW STA 100+557 E 974704.1 N 778342.5
0.3 ACRES ABOVE +8 MLW STA 100+406 E 974962.1 N 778282.0 —
STA 99+953 E 975195.5 N 777887.1
STA 98+493 E 975714.0 N 777133.2
STA 98+245 E 975610.1 N 776703.0
KOCH MATERIALS CO. —
O
~
K ARGYLE ISLAND
c |_y-|779000 L\ 7o 779000 |~
\ TOP OF SLOPE — SOUTH
£ 973991.2 N 778792.3 MLW 0.0
—~
@]
—~
| — TOP OF SLOPE PT
E 974704.1 N 778342.5 MLW 0.0
TOP OF SLOPE PT 2 Q;
E 974962.1 N 778282.0 g
v ARGYLE-HUTCHINSON ISLAND
DISPOSAL AREA 2A
ESTIMATED TOP OF SLOPE %
z <
@) !
© <
TOP OF SLOPE PT 3 P
v-| 778000 DO E 975195.5 N 777887.1 - Y- 778000
=
?1?3 3.0 ACRES ABOVE O MLW 7 LEGEND:
T 2.2 ACRES ABOVE +8 MLW @)
.z ié — — ESTIMATED TOP OF SLOPE
?g %% ()  TOP OF SLOPE COORDINATE POINT
»° _ EXISTING CHANNEL / TURNING BASIN TOE
B i} ___ WES PROPOSED EXPANSION B
% _ _ EARLY DESIGN PROPOSED EXPANSION
b
-, Z, @, ., BORING LOCATION
KINGS ISLAND TURNING BASIN 2 99 CHANNEL STATION
1500°X1600°X42* DEEP V¢
2
0
GARDEN CITY TERMINAIL o
(GEORGIA PORTS AUTH ) /O
?/5\ A
\ |- TOP OF SLOPE PT 4 IS
E 975714.0 N 777133.2 3
<
Y- T7[77000
[— NOTES:
1. STATIONS ARE AT 1000’ INTERVALS.
2. THE INFORMATION DEPICTED ON THIS MAP REPRESENTS RESULTS
OF SURVEYS MADE ON THE DATES INDICATED AND CAN ONLY BE
| ToP OF SLOPE PT 5 CONSIDERED AS INDICATING THE GENERAL CONDITIONS
E 975610.1 N 776703.0 MLW 0.0 EXISTING AT THAT TIME.
3. VERTICAL DATUM: MEAN LOW WATER
(MEAN LOW WATER-0.22'= MEAN LOWER LOW WATER).
f; 4. HORIZONTAL DATUM: NORTH AMERICAN DATUM OF
1983 STATE PLANE COORDINATES STATE ZONE GEORGIA 1001
SCALE: 1'-400
400 0 400
A A
U.S. ARMY ENGINEER DISTRICT, SAVANNAH
CORPS OF ENGINEERS
SAVANNAH, GEORGIA
Y- 176000 V- 776000 | SAVANNAH HARBOR EXPANSION. GEORGIA
SLOPE STABILITY - ACQUISITION MAP
TOP OF SLOPE - 98+000 TO 103+000
3 s S S & a S S SAVANNAH GEDRGI A
o 8 % g IS} 8 S SIZE | INVITATION NO. DRAWING NO. PLATE
— o~ wn
~ ~
& 5 & & 5 o & F DSH XXX/XX
| | ! ! | X !
< < > > > > SCALE: 1"-400' SUR'D DEC 2002 - JAN 2003‘SHEET X OF XX ><
5 4 3 2 1
.dgn




APPENDIX D

CROSS SECTION DRAWINGS



CROSS SECTIONS ANALYZED FOR SLOPE STABILITY
Note: These drawings were originally developed using
MicroStation Version 7. The files attached below have been
converted to Adobe .pdf format and as such will not be readable
without using zoom control to read layer soils data.

Originals may be requested by contacting the Corps of Engineers

office in Savannah, Georgia for those with the ability to read
original design files.
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SLOPE DATA INPUT AND OUTPUT

Depth Requirements

Soil Boring Analyses

Trial Setup - Station 66+250

Trial Setup - Station 98+500

Trial Setup - Station 101+887

UTexas3 Input File Station 98+605

UTexas3 Output File Station 98+605

UTexas3 Input File Station 101+887

UTexas3 Output File Station 101+887

UTexas3 Input File Station 101+887 Circular Arc

UTexas3 Output File Station 101+887 Circular Arc

Note:

The Annual Survey Sheets, Aerial photos, River Soundings, and
River Borings have not been included in this report. These files

are over 6 gigabits in size and should be available either on our
GIS database or in paper form, upon request.



Savannah Harbor Depths

Station (feet below MLW)

Project Depth

Advance
Maintenance (feet)

Allowable

Overdepth Disturbed Depth

(feet)

60+000B TO 14+000B
14+000B TO 0+000B
0+000B TO 24+000
24+000 TO 35+000
35+000 TO 37+000
37+000 TO 70+000
70+000 TO 102+000
102+000 TO 103+000
103+000 TO 105+500
105+500 TO 112+500

OYSTER ISLAND TURNING BASIN
ELBA ISLAND TURNING BASIN

FIG ISLAND TURNING BASIN

MARSH ISLAND TURNING BASIN
KINGS ISLAND TURNING BASIN
ARGYLE ISLAND TURNING BASIN
PORT WENTWORTH TURNING BASIN

SEDIMENT BASIN
0 to 2+000

ENV APPROVED BUT NOT CONSTRUCTED

OYSTER ISLAND TURNING BASIN
ELBA ISLAND TURNING BASIN

FIG ISLAND TURNING BASIN

MARSH ISLAND TURNING BASIN
ARGYLE ISLAND TURNING BASIN
PORT WENTWORTH TURNING BASIN
SEDIMENT BASIN

44
42
42
42
42
42
42
42
36
30

40
38
34
34
42
30
30

40
38

NNMNONPMOOPAADNNO

QOO h~MOOo

o o

=
oo ®mG ™A

NDNNNNNDNDNDNDDN

NNNNMNNDNDN

N

feet

WWWwWwwWwwwwww
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w

Total O&M - Channel Deepening ---------------------
Dredging Depth 2-Foot 4-Foot 6-Foot
(feet below MLW) Improvement Improvement Improvement
49 51 53 55
49 51 53 55
49 51 53 55
51 53 55 57
53 55 57 59
51 53 55 57
49 51 53 55
47 49 51 53
43 45 47 49
37 39 41 43
45
43
43
39
55
35
35
45
43



SOIL BORING ANALYSES LOCATIONS / PRELIMINARY ASSESSMENT
31 January 2002

1. The existing Savannah Harbor is approximately 32 miles long (along the centerline of
the channel), stretching from the Atlantic Ocean to the former New Cut Channel
(Channel Stations —60+000 to 103+000). The Savannah Harbor Expansion Project
proposes to add 25,000 feet of outer channel (New Channel Stations (-60+000 to -
85+000), widen selected turns within the inner harbor, and enlarge the existing Kings
Island Turning Basin (Inner harbor). The outer channel work does not impact privately
owned real estate. The inner harbor, for the purpose of this study, shall be described as
being all reaches from Channel Station 0+000 to 103+000. There is approximately 20
miles of land on each side of the river (approximately 40 miles of river banks), and many
properties that could be affected by the project depending, in part, on the proximity of the
land to the proposed channel deepening and/or widening. The Corps of Engineers does
not recommend taking soil samples from all properties located along the Savannah River
and in the Savannah Harbor.

2. The publications by the Department of the Army, Corps of Engineers, Office of the
Chief Engineers entitled “Engineering and Design, Geotechnical Investigations,” EM
1110-1-1804 (29 February 1984) and “Soil Sampling,” EM 1110-2-1907, are the primary
sources on how to take soil samples. These engineering manuals indicate how to take the
samples, but do not identify with any specificity the locations where samples must be
taken. There are no regulations, internal guidelines, policies or other directives that
specify the conditions under which soil samples must be obtained or the properties from
which soil samples must be taken. The designing soils engineer has the discretion to
decide, based on his or her best judgment as an engineer, the locations where it will be
necessary to take soil samples for analysis.

3. The soils engineering staff for the Corps of Engineers is responsible for determining
where soil samples for slope stability and demolition purposes will be taken in
connection with the Savannah Harbor Expansion Project. During the course of
determining the locations where it would be necessary for the Corps of Engineers to take
soil samples for analysis, we considered the following factors: 1) the proximity of a
property to the proposed project, 2) the type of material likely to be encountered (as
obtained from past soil borings in the vicinity), 3) the slope of the riverbank, 4) the
configuration of the existing channel, 5) hydrographic surveys, 6) topographic surveys
and aerial photographs, 7) the configuration of the proposed navigation channel, 8)
whether the proposed channel intersects with adjacent property, 9) the proposed method
of dredging, 10) the available budget, 11) the cost of taking and analyzing soil borings,’
and 12) the likelihood that soil sample analysis will yield necessary information. In

! The cost of a soil boring, including laboratory testing and analysis, and subsequent
analysis of the drilling and test results, varies from approximately $10,000.00 to
$12,500.00, per boring.



addition, we considered historic information, including: 1) most recent surveys, 2)
problems arising out of most recent dredging projects, and 3) historic structures and
artifacts.

4. In connection with the Savannah Harbor Expansion Project, we also conducted site
inspections of all areas that could be affected by the project, by boat and by land.
Documentation, photographs, and comment from the most recent inspections are
contained in Memorandum For Record dated 06 December 2001, Subject: Trip Report,
Savannah Harbor Expansion, Savannah, GA; Inspection of Dock Structures, Inner
Harbor.

5. The decision whether to test certain property is based on an analysis of the above
factors, and not the ownership of the property. The taking of soil samples, like any other
expenditure in connection with a harbor expansion project, must be justifiable.
Engineering judgment is used to determine the locations where the taking of soil samples
will yield necessary information.

6. Soil borings and samples were taken during preliminary study analysis which will
need to be augmented based on the now proposed channel configuration, and again
(possibly) augmented after final model studies have been completed. Each of the
following areas represents a ‘taking’ or real estate acquisition necessary to accommodate
proposed channel widening. Areas which are known to involve ‘taking’ by virtue of
direct intersection of proposed work to the existing channel/river configuration or where
there is some question regarding existing bulkhead and/or channel bank stability are 1)
Argyle Island between Channel Stations 101+000 and 103+000, 2) Kings Island Turning
Basin between Channel Stations 98+700 and 100+500, 3) International Paper, northeast
riverbank, between Channel Stations 87+450 and 89+500, 4) Savannah Marine Services
and the former Graham Radio Corp. Property, Channel Stations 77+250 to 77+650, 5)
T.1.C., Channel Stations 76+000 to 76+200, and 6) Property located at or adjacent to
Wood Chip Exporting Corp., Channel Stations 65+950 to 66+200. Each of the above
described areas either have been or will be investigated with regard to subsurface
condition, profiles, material strength and bank stability.

7. Areas of concern that do not involve a direct intersection of the proposed project to the
existing river configuration, and are recommended for soil testing are listed in the
following:

a. Hutchinson/Fig Island between the U.S. Army Corps of Engineers Yard and Slip
No.1, known as an archeological site consisting of soft fill materials and old ship/boat
wrecks (Approximate Channel Stations 72+700 to 73+700). This area is recommended
for subsurface exploration and testing to better determine bank stability with regard to the
proposed project.

b. South Channel Training Wall, Elba Island side, Channel Stations 50+000 to 51+700,
and near Southern Energy Corporation’s natural gas pipeline crossing. Channel widening
proposed along this reach will likely involve debris and/or training wall (or remnant)
removal. Exploratory investigation is planned to determine size and extent of possible
debris removal.



c. The extended bar channel area from -60+000 to -85+000. While not of concern to
adjacent properties (none), subsurface sampling and testing will be performed to
determine the character of materials proposed for removal.

d. Other areas are subject to subsurface testing and analysis. Such include aquifer
studies for salt-water intrusion, which are considered beyond the scope of this writing.

8. Problematic areas exist that involve deteriorated, broken and/or highly questionable
structures with regard to their stability and are located near or adjacent to the proposed
project. These areas are not recommended for subsurface study, but will need to be
addressed as separate issues. Each is listed in the following:

a. Cantilevered Parking Lot and Dock Facility (Owner: Sylvan Byck) located between
Moran Towing and the eastern end of the original Rousakis Plaza, located opposite the
Shrimp Factory on River Street, and approximately between Channel Stations 74+270
and 74+400. The foundation for the cantilevered concrete parking area consists of wood
piling. As noted in the trip report dated 06 December 2001, a gap or open area exists that
varies from about 1 foot to less than 1 foot between the pile tops and the concrete,
depending on pile location. Given the relatively good condition of the pile tops, it is
surmised that repeated loading and unloading of the parking lot has subsequently driven
the piles into supporting soils beyond the depth that piles were originally installed. In
any case, the gap between the pile tops and supporting concrete indicates a pile bearing
failure that leaves the concrete section free to flex and move within existing constraints.
Repeated movement or flexing of the concrete structure could lead to (if not already)
structural problems for the parking facility. This facility in its present condition requires
substantial foundation repair(s).

With regard to the proposed harbor expansion, it should be noted that over-swing
normally associated with pipeline dredging (estimated at approximately 4 to 6 feet) could
lead to an approximate loss of 2 feet of channel side slope soil material that currently
helps support the outermost piling. While true for the outermost piles, the estimated 2
feet of possible material loss is unlikely to have an appreciable effect on remaining
interior piles. In addition, it is noted that the same amount of remedial or repair work
will be required, with or without the harbor expansion project.

Subsurface sampling and testing in this area isn’t likely to yield any new or useful
information with regard to the facility and therefore is not recommended. It is
recommended that the property owner be advised of the foundation conditions discovered
before actual dredging occurs

b. International Paper (formerly Union Camp), southwest side, located between
Channel Stations 87+500 and 89+600. The sheet-piling bulkhead contains numerous
holes approximately 1-foot square in size at or near the zero mlw elevation. It is unclear
whether these holes have been cut deliberately (given the near uniform hole sizes),
perhaps as a previous drainage effort, or if the holes are the result of long term pile
corrosion at the low water mark.

With regard to the proposed project in this vicinity, the resulting side slope from project
dredging is not expected to change or alter existing conditions directly adjacent to the



bulkhead. The above expectation is based on the distance of the bulkhead from the
proposed channel work and considering usual dredging practices.

Subsurface sampling and testing in this area is not likely to yield any new or useful
information with regard to the facility or project and therefore is not recommended.
However, it is recommended that the property owner be advised of the bulkhead
conditions discovered during our site inspection.

c. Crescent Towing and Salvage Company approximately located between Channel
Stations 75+500 and 75+800. Crescent’s brick wall and brick retaining wall structures
appear to be supported or partially supported on wood piling. The wall is severely
cracked, with portions of the wall either removed, or broken and subsequently fallen into
the river. The wood piling behind the brick wall and supporting the dock facility appears
to exist in a fair to good condition.

With regard to the proposed project and the Crescent property, the harbor expansion
could have some effect on the stability of the brick wall and supporting piles. While it is
not recommend that sampling and testing be performed solely for this facility, testing and
sampling is currently planned for Crescent’s neighboring facility, T.1.C., located
approximately 400 feet upstream. Given the contiguous nature and similar histories for
this reach, the sampling, testing and analysis currently planned should be considered
sufficient and cost effective. The results of the analysis for the reach between Channel
Stations 75+500 and 76+250 will be applied to the landmass / riverbank without regard to
who owns which part. Any subsequent recommendations will be addressed after analysis
has been completed.

d. East Coast Terminal Company, approximate Channel Stations 68+000 to 69+700.
Observations reveal the supporting foundation for the dock facility at East Coast
Terminal exists in an advanced state of deterioration and disrepair. This includes piling,
pile bracing, wood retaining structures and portions of the concrete deck.

With regard to the proposed project in this vicinity, the resulting side slope from project
dredging is not expected to change or alter existing conditions adjacent to the East Coast
dock facility. This conclusion is based on the distance of the dock from the proposed
channel work (80 to 120 feet) and considered usual dredging practices.

Subsurface sampling and testing in this area is not is not recommended. However, it is
recommended that the property owner be advised of the dock facility foundation
conditions discovered during our site inspection.

9. The remaining properties, structures and/or other items within the scope of the
proposed harbor expansion exists in or belongs to one of the following conditions:

a. Located by sufficient distances from the proposed work so as not to be impacted and
are not recommended for sampling and testing of soil materials or further studies.

b. Located near, but outside, the proposed work and exist in an excellent to good
condition. Sampling and testing in the vicinity of such facilities will not provide any



useful information with regard to the proposed work and such sampling and testing is not
recommended.

c. Is currently under design for remediation / repair of structural facilities to be
implemented as an item separate from the proposed project. i.e. Old Fort Jackson moat
and bank protection.

d. Belongs to a group or class probably best described as obstructions and are being
addressed as separate issues. i.e. CSS Georgia, sunken barges, training wall(s), etc..



SAVANNAH HARBOR EXPANSION - STATION 66+250
SLOPE STABILTY 09 APRIL 2003

Trial Surface 1 - Worksheet

X Y DESCRIPTION C
0 -57
473 -57
485 -57
501 -52 SM 0
527 -43
540 -40 SP 0
560 -37.3
600 -32.4
645 -21.1 SC 0.2
653 -17.8
676 -4.6 TOP CH 0.071
681 -3
732 1.6
756 45 CH 0.12
806 9.5 SM 0
822 9.6
843 8.9
890 10.2
Embankment Water Level @ 5.0, Intersection @ 756 45
Channel Water Level taken at 0.0, Intersects @ 714
PH Input Line
0 0
714 0
756 45
1100 5

NE (Start Neutral Block, Size/Location)
Active Side Passive Side Control Act Inc
670 -35 645 -35 -2 5

phi

38

34

28

30

14
32

Pass Inc.
5

Dm

118

118

115

58

91
115

Vert Inc.
2

Ds

126

126

125

90

95
123



SAVANNAH HARBOR EXPANSION - STATION 98+500
SLOPE STABILTY 09 APRIL 2003

Trial Surface 1 - Worksheet

X Y DESCRIPTION C
0 -55
1401 -55
1413 -55
1421 -45 CL 0
1424 -41 SM 0
1440 -16 SP 0
1444 -11 SP 0
1448 -5 CH/SC 0
1450 -2
1458 -1 TOP CH 0.12
1516 9
1526 17
1627 16 TOP SM - SP 0
1655 20
1689 32
1742 46.7 SM/MH /OH 0
1755 47
1771 44
1805 42
Embankment Water Level @ 5.0, Intersection @ 1509
Channel Water Level taken at 0.0, Intersects @ 1500
PH Input Line
0 0
1500 0
1509 5
2000 9

NE (Start Neutral Block, Size/Location)
Active Side Passive Side Control Act Inc
1475 -14 1465 -14 -2 5

phi

36
32
34
30
34

14

30

32

Pass Inc.
5

Dm

120
118
115
115
115

91

115

115

Vert Inc.
2

Ds

128
126
125
125
124

95

122

125



SAVANNAH HARBOR EXPANSION - STATION 101+887
SLOPE STABILTY

Trial Surface 1 - Worksheet

X

441
453
455
469
512
537
566
582
588
593
606
657
678
692
706
725
47
761
769
902
940
1100

Y

47.7
48
48
43
43

09 APRIL 2003

DESCRIPTION

SM/SC/CL
CL

SP

SP
SM/SP
SC

TOP SM - SP

SM/MH/OH

Embankment Water Level @ 5.0, Intersection @
Channel Water Level taken at 0.0, Intersects @

PH Input Line
0
566
577
1100

o1 O O

30

NE (Start Neutral Block, Size/Location)

Active Side

536

-34

Passive Side
-34

577
566

Control Act Inc

-2

5

phi

38
38
32

36
28

30

34

Pass Inc.
5

Dm

118

91
118
115
120
115

115

115

Vert Inc.
2

Ds

126

96
126
125
128
125

122

125



KITB98605. in.txt
HEADING
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading
PROFILE LINES
1 1 Top Spoil Material
1771 44
2000 44

2 2 Top DA Dike (SM-SC)
1627 16.0
1655 20.0
1689 32.0
1742 46.7
1755 47.0
1800 30.0
1840 20.0
1900 17.0

3 3 Directly Beneath Dike & Spoil Area
1498 17.0
1526 17.0
1627 16.0
2000 16.0

4 4 Soft River Bank Material
1458 -1.0
2000 -1.0

5 5 Underlying Softer (SC) (Old marsh deposits)
1481 -5.0
2000 -5.0

6 6 Sands & Sand Clay (SM-SC)
1472 -11.0
2000 -11.0

7 7 Medium Dense Sands
1428 -16.0
2000 -16.0

8 8 Dense Sands
1421 -41.0
2000 -41.0

99 Dense Sand
0 -45.0
2000 -45.0

MATERIAL PROPERTIES
1 Spoil
98 = unit weight
Conventional shear strength
0 16
NO pore pressures
2 Sand (Dike)
125 = unit weight
Conventional shear strength
0 32
NO pore pressures
3 Sand
122 = unit weight
Page 1



Conventional shear strength

0 30
NO pore pressures

KI1TB98605. in.txt

4 Upper Embankment lean clay and clayey sand

95 = unit weight

Conventional shear strength

20 14
NO pore pressures
5 Soft SC

111.8 = unit weight

Conventional shear strength

80 12.6

NO pore pressures
6 Medium sand

125 = unit weight

Conventional shear

0O 30

NO pore pressures
7 Med Dense Sand

120 = unit weight

Conventional shear

0 34

NO pore pressures
8 Dense Sand

126 = unit weight

Conventional shear

0 32

NO pore pressures
9 Dense Sand

128 = unit weight

Conventional shear

0 36
NO pore pressures

SURFACE PRESSURES
0 -55.0 0
1413 -55.0 0
1421 -45.0 2810
1428 -41.0 2560
1472 -16.0 1002
1481 -11.0 688
1526 17.0
1627 16.0
1655 20.0
1689 32.0
1742 46.7
1755 47.0
1771 44.0
2000 44.0

oo
[efeleololololojololololololo]

OQOO0OO0O0O0

SLOPE GEOMETRY

0 -55.0
1413 -55.0
1421 -45.0
1428 -41.0
1472 -16.0
1481 -11.0
1526 17.0
1627 16.0
1655 20.0
1689 32.0
1742 46.7
1755 47.0

strength

strength

strength

strength

Page 2



KI1TB98605. in.txt
1771 44.0
2000 44.0

ANALYS1S/COMPUTATION
NonCircular Search
1500.0, -22
1640.0, -22
1660.0, -6
1750.0, 46

10, 60

ITErations

500

WATER DEPTH

4.0

FACTOR OF SAFETY
16.0

CHANGE TRIAL FACTOR

COMPUTE

ASCI1
PRINT

Page 3



TRIAL -4-
1

KITB98605.out. txt
12 APR 2003

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9

TABLE NO. 1

B R ok o S R e R R R R R AR R R R R R e R R R R SRR R R R R R

* COMPUTER PROGRAM DESIGNATION - UTEXAS3

*

* Originally Coded By Stephen G. Wright *

* Version No. 1.120 *

* Last Revision Date 10/08/92 *

* (C) Copyright 1985-1992 S. G. Wright *

* All Rights Reserved

R R R R R R R e R R R R R R R R R e R e R R R e e e e
AEAIAEAAAXAAXAAAXAAAAXAAXAAXAAAXAAAIAAIAAAXAAAhkAkhkAkhkAhkAhkkhkhkkhkAhAhkAhAkAhAAhAkhAhhhhihixix
* *
* RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER *
* PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY *
* HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL =
* DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE *
* ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER *
* PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS *
* PROGRAM BEFORE ATTEMPTING ITS USE. *
* *
* NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT *
* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR *
* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS *
* OR ADAPTABILITY OF THIS COMPUTER PROGRAM. *
* *

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 2

EARA AR R e e S e S e S

* NEW PROFILE LINE DATA *

*AAAXAAXAAAAXAXAAAXAAXAXdhixhhk

PROFILE LINE 1 - MATERIAL TYPE = 1
Top Spoil Material

Point X Y
1 1771.000 44 .000
2 2000.000 44 .000

PROFILE LINE 2 - MATERIAL TYPE = 2
Top DA Dike (SM-SC)

Point X Y
1 1627 .000 16.000
2 1655.000 20.000
3 1689.000 32.000
4 1742 .000 46.700
5 1755.000 47.000
6 1800.000 30.000
7 1840.000 20.000

Page 1



8
PROFILE LINE

KITB98605.out. txt

1900.000 17.000

3 - MATERIAL TYPE = 3

Directly Beneath Dike & Spoil Area

Point

rWNPE

PROFILE LINE

X Y
1498.000 17.000
1526.000 17.000
1627.000 16.000
2000.000 16.000

4 - MATERIAL TYPE = 4

Soft River Bank Material

Point

1
2

PROFILE LINE

Underlying Softer (SC) (Old marsh deposits)

Point

1
2

PROFILE LINE
Sands & Sand

Point

1
2

PROFILE LINE
Medium Dense

Point

1
2

PROFILE LINE
Dense Sands

Point

1
2

PROFILE LINE
Dense Sand

Point

1
2

X Y
1458.000 -1.000
2000.000 -1.000

5 - MATERIAL TYPE = 5

X Y
1481.000 -5.000
2000.000 -5.000

6 - MATERIAL TYPE = 6
Clay (SM-SC)

X Y
1472 .000 -11.000
2000.000 -11.000

7 - MATERIAL TYPE = 7
Sands

X Y
1428.000 -16.000
2000.000 -16.000

8 - MATERIAL TYPE = 8

X Y
1421.000 -41.000
2000.000 -41.000

9 - MATERIAL TYPE = 9

X Y
-000 -45.000
2000.000 -45.000

All new profile lines defined - No old lines retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kkitb9

Page 2



KITB98605.out. txt

Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 3

*Ahk*k

xxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxx

*Ahk*k

DATA

Spoil

DATA
Sand

DATA
Sand

DATA

xxxxxxxxxxxxxxxxxxxxxxxxx

FOR MATERIAL TYPE 1

Unit weight of material = 98.000
CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 16.000 degrees

No (or zero) pore water pressures

FOR MATERIAL TYPE 2
(Dike)

Unit weight of material = 125.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees
No (or zero) pore water pressures

FOR MATERIAL TYPE 3

Unit weight of material = 122.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 30.000 degrees
No (or zero) pore water pressures

FOR MATERIAL TYPE 4

Upper Embankment lean clay and clayey sand

DATA
Soft

Unit weight of material = 95.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 20.000
Friction angle - - - - - 14.000 degrees

No (or zero) pore water pressures

FOR MATERIAL TYPE 5
SC

Unit weight of material = 111.800
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 80.000
Friction angle - - - - - 12.600 degrees

No (or zero) pore water pressures
Page 3
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DATA FOR MATERIAL TYPE 6
Medium sand

Unit weight of material = 125.000

CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 30.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 7
Med Dense Sand

Unit weight of material = 120.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 34.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 8
Dense Sand

Unit weight of material = 126.000

CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 9
Dense Sand

Unit weight of material = 128.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 36.000 degrees

No (or zero) pore water pressures

All new material properties defined - No old data retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9

Kings Island Turning Basin, Station 98+605, Savannah, Georgia

End of construction loading

Single circular loading

TABLE NO. 10

AAAKXAAAAAAXAAAAAXAAAAXAAXAXAXAAXAXAAXAXAXAAXAXAAAXAXAAXAXAAAXAXAAAXAXAAXAXAXAA XA XXX A XA XAXAAhXxXh%k

AAAKXAAAAAAXAAAAAXAAEAAXAAXAXAXAAAXAAXAXAXAAXAXAAAXAXAAXAXAAAXAXAAAXAXAAXAXAAAXAXAXAA XA XAXAhXxXh%k

ALL NEW DATA INPUT - NO OLD DATA RETAINED
Surface Pressures -

Normal Shear
Point X Y Pressure Stress

Page 4
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1 -000 -55.000 -000 -000
2 1413.000 -55.000 -000 .000
3 1421 .000 -45.000 2810.000 -000
4 1428.000 -41.000 2560.000 .000
5 1472 _.000 -16.000 1002.000 -000
6 1481.000 -11.000 688.000 .000
7 1526.000 17.000 -000 -000
8 1627.000 16.000 -000 .000
9 1655.000 20.000 -000 -000
10 1689.000 32.000 -000 .000
11 1742 _000 46.700 -000 -000
12 1755.000 47.000 -000 .000
13 1771.000 44000 -000 -000
14 2000.000 44 000 .000 .000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 9

xxxxxxxxxxxx

xxxxxxxxxxxx

All new data input - No old data retained

Slope Coordinates -

Point X Y
1 .000 -55.000
2 1413.000 -55.000
3 1421.000 -45.000
4 1428.000 -41.000
5 1472 .000 -16.000
6 1481.000 -11.000
7 1526.000 17.000
8 1627 .000 16.000
9 1655.000 20.000
10 1689.000 32.000
11 1742 .000 46.700
12 1755.000 47 .000
13 1771.000 44 .000
14 2000.000 44 .000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 15

AEAAAAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXhh*k

* NEW ANALYSIS/COMPUTATION DATA *

AEAAAAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXhh*k

Noncircular Shear Surface(s)

Automatic Search Performed

Coordinates of points on shear surface which are to be shifted -

Page 5
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Point X Y Shift Angle
1 1500.000 -22.000 angle to be computed - moveable
2 1640.000 -22.000 angle to be computed - moveable
3 1660.000 -6.000 angle to be computed - moveable
4 1750.000 46.000 angle to be computed - moveable
Initial distance for shifting points on shear surface = 10.000

Maximum steepness permitted for toe of shear surface = 60.00 degrees

Maximum number of iterations allowed for
calculating the factor of safety = 500

Depth of water in crack = 4.000
Initial trial estimate for the factor of safety = 16.000

Initial trial values for factor of safety (and side force inclination
for Spencer®s procedure) will be changed during search

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES:

Initial trial estimate for side force inclination = 15.000 degrees
(Applicable to Spencer®s procedure only)

Allowed force imbalance for convergence = 100.000

Allowed moment imbalance for convergence = 100.000

Number of increments for slice subdivision = 30

Unit weight of water in crack = 62.400

Seismic coefficient = _000

Conventional (single-stage) computations to be performed

Procedure used to compute the factor of safety: SPENCER
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kkitbh9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 22

R R R R R R R R R Sk S R S R R S S S R e R R R S S S R R S R R S
* INITIAL COMPUTED INFORMATION FOR SEARCH *
* WITH NONCIRCULAR SHEAR SURFACE *

Bk R e R R R R AR AR R AR R R AR R R AR R AR AR R R R S R S R AR X Rk

CAUTION - INITIAL TRIAL SHEAR SURFACE 1S BELOW SLOPE NEAR

THE TOE OF THE SLOPE A DISTANCE = 22.82
SOLUTION WILL BE ERRONEOUS IF THIS DISTANCE IS
VERY LARGE

Crack depth computed to be - - - -88

FOR INITIAL TRIAL NONCIRCULAR SHEAR SURFACE

1-Stage Factor of Safety - - - - - - - - 4.056

Side Force Inclination - - - - - - - - - 12.53

Number of Iterations - - - - - - - - - - 27



KITB98605.out. txt
TABLE NO. 23

AAAXAXAAAAXAAXAAXAAXAXAAAA XXX XAXAhXhkx

* SEARCH TRIAL NUMBER 1*

*AAXAKAAAAXAAXAAAAXAXAAAAXAAAAAAhXkh%

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1491.51 -27.28 See Message on Next Line(s)
ERROR AT SLICE 2 X = -150E+04 Y = -_.271E+02

NO PROFILE DATA FOR TOP OF SLICE

1 1508.49 -16.72 4.395 12.13 4
2 1636.29 -12.72 3.165 11.60 5
2 1643.71 -31.28 5.520 13.33 9
3 1654 .33 2.24  4.993 13.50 5
3 1665.67 -14.24 3.765 11.83 4
4 1740.03 45.27  4.175 12.39 3
4 1759.97 45.18 See Message on Next Line(s)
ERROR AT SLICE 40 X = .176E+04 Y = -439E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 3

Coordinates For New Estimate of Shear Surface

Point X Y

1 1500.00 -22.00

2 1636.29 -12.72

3 1665.67 -14.24

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.255
Side Force Inclination - - - - - - - - - 11.68
Number of lterations - - - - - - - - - - 5

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kkitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

AEAAAXAAAAAAAAAAXAAAAXAAAXAAAXKKX

* SEARCH TRIAL NUMBER 2 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations

Page 7
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1 1491.51 -27.28 See Message on Next Line(s)
ERROR AT SLICE 2 X = .150E+04 Y = -.267E+02

NO PROFILE DATA FOR TOP OF SLICE

1 1508.49 -16.72 3.269 11.40 3
2 1636.20 -2.72 2.552 12.42 5
2 1636.37 -22.71 3.790 11.82 4
3 1662.53 -4.74  3.158 11.60 3
3 1668.82 -23.73 3.890 13.46 4
4 1740.03 45.27  3.363 11.70 3
4 1759.97 45.18 See Message on Next Line(s)
ERROR AT SLICE 40 X = .176E+04 Y = -436E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 3

Coordinates For New Estimate of Shear Surface

Point X Y

1 1500.00 -22.00

2 1636.20 -2.72

3 1662 .53 -4.74

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 2.324
Side Force Inclination - - - - - - - - - 10.89

Number of Iterations - - - - - - - - - -
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985- 1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 3 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1491.51 -27.28 See Message on Next Line(s)
ERROR AT SLICE 2 X = .150E+04 Y = -.263E+02

NO PROFILE DATA FOR TOP OF SLICE

1 1508.49 -16.72 2.175 10.61 4
2 1635.88 7.28 2.401 13.39 8
2 1636.53 -12.71  3.160 11.60 5
3 1660.09 4.96 2.497 11.20 4
3 1664 .97 -14.44 2.574 12.54 4
4 1740.03 45.27  2.347 10.87 3
4 1759.97 45_.18 See Message on Next Line(s)
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ERROR AT SLICE 38 X = -176E+04 Y = -439E+02

NO PROFILE DATA FOR TOP OF SLICE
Maximum distance shifted for new estimate of shear
surface is 10.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 1508.49 -16.72

2 1636.07 1.45

3 1662.31 -3.87

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 2.244
Side Force Inclination - - - - - - - - - 11.98
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kkitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 4 *

FTEAAAXAAAAAAXAAAAXAAAAXAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1500.00 -22.00 2.328 11.64 3
1 1516.98 -11.43 2.128 13.92 4
2 1635.77 -8.55 2.605 10.47 4
2 1636.37 11.44 See Message on Next Line(s)

FATAL ERROR IN CALCULATING FACTOR OF SAFETY
SOLUTION DID NOT CONVERGE WITHIN 500 ITERATIONS

3 1660.51 5.97 2.281 11.82 5
3 1664.11 -13.70 2.615 15.01 5
4 1740.03 45.27 2.264 12.06 3
4 1759.97 45.18 See Message on Next Line(s)
ERROR AT SLICE 38 X = .176E+04 Y = .439E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear

surface is 10.000 at point 1

Coordinates For New Estimate of Shear Surface
Point X Y
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1 1516.98 -11.43

2 1636.07 1.45

3 1661.57 17

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 2.225
Side Force Inclination - - - - - - - - - 15.37
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kkitbh9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAXAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 5=

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXKX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1508.49 -16.72 2.337 12.67 4
1 1525.47 -6.15 2.538 13.98 4
2 1635.78 11.44 See Message on Next Line(s)

FATAL ERROR IN CALCULATING FACTOR OF SAFETY
SOLUTION DID NOT CONVERGE WITHIN 500 ITERATIONS

2 1636.36 -8.55 2.156 10.11 4
3 1659.29 9.90 2.129 13.80 3
3 1663.85 -9.57 2.148 13.69 4
4 1740.03 45.27 2.239 15.76 3
4 1759.97 45_.18 See Message on Next Line(s)
ERROR AT SLICE 37 X = .176E+04 Y = .440E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 2

Coordinates For New Estimate of Shear Surface

Point X Y

1 1514.97 -12.69

2 1636.36 -8.55

3 1659.29 9.90

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 2.776
Side Force Inclination - - - - - - - - - 10.15
Number of Ilterations - - - - - - - - - - 8

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
Page 10
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End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAXAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 6 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 7.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1511.04 -15.13 2.309 13.03 4
1 1522 .92 -7.74 2.414 14 .66 4
2 1635.87 8.44 2.635 26.98 7
2 1636.27 -5.55 2.009 10.81 4
3 1659.97 6.98 2.127 14.08 3
3 1663.16 -6.65 2.112 13.59 4
4 1743.00 45.84 2.232 15.69 3
4 1757.00 45_.74 See Message on Next Line(s)
ERROR AT SLICE 37 X = -176E+04 Y = .453E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 7.000 at point 3

Coordinates For New Estimate of Shear Surface

Point X Y

1 1515.84 -12.14

2 1636.27 -5.55

3 1663.16 -6.65

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 2.004
Side Force Inclination - - - - - - - - - 10.21
Number of Ilterations - - - - - - - - - - 4

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

xxxxxxxxxxxxx

xxxxxxxxxxxxx

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 7.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 1509.90 -15.84 2.252 10.23 4
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1 1521.78 -8.44 1.915 10.72 3
2 1636.22 1.45 2.132 13.05 4
2 1636.32 -12.55 3.191 10.76 6
3 1661.26 .09 2.116 10.44 4
3 1665.07 -13.39 2.236 12.12 4
4 1743.00 45.84 2.010 10.23 3
4 1757.00 45_.74 See Message on Next Line(s)
ERROR AT SLICE 41 X = .176E+04 Y = .452E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 7.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 1521.78 -8.44

2 1636.25 -2.73

3 1662.83 -5.48

4 1750.00 46.00
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 1.913
Side Force Inclination - - - - - - - - - 11.36
Number of Ilterations - - - - - - - - - - 4

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:12:2003 Time: 16:17:18 Input file: Kitb9
Kings Island Turning Basin, Station 98+605, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

*AAXAKAAAAXAAXAXAAAXAXAAAAXAAXAXAXhXkh%

* SEARCH TRIAL NUMBER 8 *

*AAXAKAAAAXAAXAAXAAXAXAAAAXAAAXAXAhXkx%

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 7.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
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K1TB101887.in.txt
HEADING
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
PROFILE LINES
1 1 Top Spoil Material
771 47
2000 47

2 2 Top DA Dike (SM-SC-MH-OH) 0/32
400 48.0
769 48.0
800 20.0
2000 20.0

3 3 Directly Beneath Dike & Spoil Area 0/30
300 11.0
2000 11.0

4 4 SP River Bank .2/28
0 8.0
2000 8.5

5 5 Underlying Softer (SC) (Old marsh deposits) 0/36
0 -3.0

480 -3.0

585 5.0

2000 5.0

6 6 Sands (SM-SP) 0/32
0 -10.0

480 -10.0

585 0.0

2000 0.0

7 7 Medium Dense Sands 0/38
0 -26.0
2000 -28.0

8 8 Clay Layer .7/7
0 -47.0

587 -44.0

2000 -44.0

99 Dense Sand 0/38
0O -54.0
2000 -54.0

MATERIAL PROPERTIES
1 Spoil
98 = unit weight
Conventional shear strength
0 16
NO pore pressures
2 Sand (Dike)
125 = unit weight
Conventional shear strength
0 32
NO pore pressures
3 Sand
122 = unit weight
Conventional shear strength
Page 1



0O 30
NO pore pressures

K1TB101887.in.txt

4 Upper Embankment lean clay and clayey sand

95 = unit weight

Conventional shear strength

200 28
NO pore pressures
5 SP

125.0 = unit weight

Conventional shear strength

0 36.0

NO pore pressures
6 Medium sand

125 = unit weight

Conventional shear

0 32

NO pore pressures
7 Med Dense Sand

126 = unit weight

Conventional shear

0O 38

NO pore pressures
8 Clay

106 = unit weight

Conventional shear

1400 7

NO pore pressures
9 Dense Sand

126 = unit weight

Conventional shear

0O 38
NO pore pressures

SURFACE PRESSURES
0 -55.0 3025

453 -55.0 3025
469 -47.0 2575
512 -26.0 1420
537 -14.0 759
566 - 440
582 120
588 1
503 1
606 1
1

2

oo

657
678
692 31.0
706 35.0
725 37.0
747 43.0
761 47.7
769 48.0
2000 46.0

[efelelololololololololololololololoNal

[eelelolololololoto)

SLOPE GEOMETRY

0 -55.0
453 -55.0
469 -47.0
512 -26.0
537 -14.0
566 -1.0
582 8.0
588 11.0

strength

strength

strength

strength
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593
606
657
678
692
706
725
747
761
769
2000

ANALYSI
NonCi
535.
570.
640.
725.

10, 6

12.0
11.0
13.0
22.0
31.0
35.0
37.0
43.0
47.7
48.0
46.0

S/COMPUTATION
rcular Search
0, -14
0, -27
0, -26
0, 10

0

ITErations

500
WATER

4.0
FACTO

10.0
CHANG

COMPUTE
ASCI 1
PRINT

DEPTH
R OF SAFETY
E TRIAL FACTOR

K1TB101887.in.txt
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Station 101+887 GLOBAL FS = 3.85 TRIAL -5-

1

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2

TABLE NO. 1

Bk o S R e R R R R R R AR R R R R R e R R R R SR AR R R R R R R

* COMPUTER PROGRAM DESIGNATION - UTEXAS3

*

* Originally Coded By Stephen G. Wright *

* Version No. 1.120 *

* Last Revision Date 10/08/92 *

* (C) Copyright 1985-1992 S. G. Wright *

* All Rights Reserved

R R R R R R R b R e R R R R R R R e R e R R e e e e e

R R R R R R R R e R R R R R R R R e R R e R e e R e R R e R R R R e R e e e
* *
* RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER *
* PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY *
* HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL =
* DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE *
* ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER *
* PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS *
* PROGRAM BEFORE ATTEMPTING ITS USE. *
* *
* NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT *
* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR *
* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS *
* OR ADAPTABILITY OF THIS COMPUTER PROGRAM. *
* *

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 2

xxxxxxxxxx

xxxxxxxxxx

PROFILE LINE 1 - MATERIAL TYPE = 1
Top Spoil Material

Point X Y
1 771.000 47.000
2 2000.000 47 .000

PROFILE LINE 2 - MATERIAL TYPE = 2
Top DA Dike (SM-SC-MH-OH) 0/32

Point X Y
1 400.000 48.000
2 769.000 48.000
3 800.000 20.000
4 2000.000 20.000

PROFILE LINE 3 - MATERIAL TYPE = 3
Directly Beneath Dike & Spoil Area 0/30
Page 1



KITB101887.out.txt

Point X Y
1 300.000 11.000
2 2000.000 11.000

PROFILE LINE 4 - MATERIAL TYPE = 4
SP River Bank .2/28

Point X Y
1 .000 8.000
2 2000.000 8.500

PROFILE LINE 5 - MATERIAL TYPE = 5
Underlying Softer (SC) (Old marsh deposits) 0/36

Point X Y
1 .000 -3.000
2 480.000 -3.000
3 585.000 5.000
4 2000.000 5.000

PROFILE LINE 6 - MATERIAL TYPE = 6
Sands (SM-SP) 0/32

Point X Y
1 .000 -10.000
2 480.000 -10.000
3 585.000 .000
4 2000.000 .000

PROFILE LINE 7 - MATERIAL TYPE = 7
Medium Dense Sands 0/38

Point X Y
1 .000 -26.000
2 2000.000 -28.000

PROFILE LINE 8 - MATERIAL TYPE = 8
Clay Layer .7/7

Point X Y
1 .000 -47.000
2 587.000 -44.000
3 2000.000 -44.000

PROFILE LINE 9 - MATERIAL TYPE = 9
Dense Sand 0/38

Point X Y
1 .000 -54_.000
2 2000.000 -54.000

All new profile lines defined - No old lines retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
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K1TB101887.out. txt
End of construction loading
Single circular loading

TABLE NO. 3

AAAAAAAAA A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AKX A AKX AXXK

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AAAAAAAA A A AR A A AA A AA A A AA LA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAXXAXK

DATA FOR MATERIAL TYPE 1

Spoil
Unit weight of material = 98.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 16.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 2
Sand (Dike)

Unit weight of material = 125.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees
No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 3
Sand

Unit weight of material = 122.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 30.000 degrees
No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 4
Upper Embankment lean clay and clayey sand

Unit weight of material = 95.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 200.000
Friction angle - - - - - 28.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 5

Unit weight of material = 125.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 36.000 degrees
No (or zero) pore water pressures
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KITB101887.out.txt
DATA FOR MATERIAL TYPE 6
Medium sand

Unit weight of material = 125.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 7
Med Dense Sand

Unit weight of material = 126.000

CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 38.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 8
Clay

Unit weight of material = 106.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 1400.000
Friction angle - - - - - 7.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 9
Dense Sand

Unit weight of material = 126.000

CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 38.000 degrees

No (or zero) pore water pressures

All new material properties defined - No old data retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2

Kings Island Turning Basin, Station 101+887, Savannah, Georgia

End of construction loading

Single circular loading

TABLE NO. 10

AAAAAAAAA A AA A A AA A AA A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXA A AKX XX

* NEW SURFACE PRESSURE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AAAAAAAAA A AA A A AA A AA A A AA A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAXAAAAXXX

ALL NEW DATA INPUT - NO OLD DATA RETAINED

Surface Pressures -

Normal Shear
Point X Y Pressure Stress
1 .000 -55.000 3025.000 .000
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KITB101887.out. txt

2 453.000 -55.000 3025.000 -000
3 469.000 -47.000 2575.000 .000
4 512.000 -26.000 1420.000 -000
5 537.000 -14.000 759.000 .000
6 566.000 -1.000 440.000 -000
7 582.000 8.000 120.000 .000
8 588.000 11.000 -000 -000
9 593.000 12.000 .000 .000
10 606.000 11.000 -000 -000
11 657.000 13.000 .000 .000
12 678.000 22.000 -000 -000
13 692.000 31.000 -000 .000
14 706.000 35.000 -000 -000
15 725.000 37.000 -000 .000
16 747.000 43.000 -000 -000
17 761.000 47.700 .000 .000
18 769.000 48.000 -000 -000
19 2000.000 46.000 .000 .000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 9

xxxxxxxxxxxx

xxxxxxxxxxxx

All new data input - No old data retained

Slope Coordinates -

Point X Y
1 .000 -55.000
2 453.000 -55.000
3 469.000 -47.000
4 512.000 -26.000
5 537.000 -14.000
6 566.000 -1.000
7 582.000 8.000
8 588.000 11.000
9 593.000 12.000
10 606.000 11.000
11 657.000 13.000
12 678.000 22 .000
13 692.000 31.000
14 706.000 35.000
15 725.000 37.000
16 747 .000 43.000
17 761.000 47.700
18 769.000 48.000
19 2000.000 46.000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 15

xxxxxxxxxxxxxxxxxx

* NEW ANALYSIS/COMPUTATION DATA *
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KITB101887.out.txt

AEAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAXAhKk

Noncircular Shear Surface(s)

Automatic Search Performed

Coordinates of points on shear surface which are to be shifted -

Point X Y Shift Angle
1 535.000 -14.000 angle to be computed - moveable
2 570.000 -27.000 angle to be computed - moveable
3 640.000 -26.000 angle to be computed - moveable
4 725.000 10.000 angle to be computed - moveable
Initial distance for shifting points on shear surface = 10.000

Maximum steepness permitted for toe of shear surface = 60.00 degrees

Maximum number of iterations allowed for
calculating the factor of safety = 500

Depth of water in crack = 4.000
Initial trial estimate for the factor of safety = 10.000

Initial trial values for factor of safety (and side force inclination
for Spencer®s procedure) will be changed during search

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES:

Initial trial estimate for side force inclination = 15.000 degrees
(Applicable to Spencer®s procedure only)

Allowed force imbalance for convergence = 100.000

Allowed moment imbalance for convergence = 100.000

Number of increments for slice subdivision = 30

Unit weight of water in crack = 62.400

Seismic coefficient = _000

Conventional (single-stage) computations to be performed

Procedure used to compute the factor of safety: SPENCER
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 22

B ok o R R R AR R AR R R AR R R R R AR R SR R S R S R R (R AR AR R R

* INITIAL COMPUTED INFORMATION FOR SEARCH *

* WITH NONCIRCULAR SHEAR SURFACE *

R R R R R R R R R R R R R R e R R e R R e R e R R B e

For the initial trial noncircular shear surface at X = 535.00
the Y coordinate was adjusted to -14.96 because the point was

above the surface of the slope
Page 6



KITB101887.out.txt

Crack depth computed to be - - - 27.00

FOR INITIAL TRIAL NONCIRCULAR SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 5.091
Side Force Inclination - - - - - - - - - 7.39
Number of Iterations - - - - - - - - - - 13

TABLE NO. 23

AAAXAXAAAAXAAXAAXAAXAXAAAAXAAXAXXAhXh%

* SEARCH TRIAL NUMBER 1*

*AAXAXAAAAXAAXAAAAXAXAAAA XXX AAhXi%x

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 525.98 -19.29 4.874 7.57 3
1 544_10 -10.82 5.494 7.04 3
2 568.37 -36.87 5.849 7.70 4
2 571.63 -17.13 5.183 7.18 3
3 637.86 -16.23 4.871 6.75 3
3 642.14 -35.77 6.024 8.15 4
4 715.05 8.95 5.276 7.35 3
4 734.65 12.63 4.831 7.80 3

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 525.98 -19.29

2 570.64 -23.14

3 637.86 -16.23

4 734.65 12.63
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 4.445
Side Force Inclination - - - - - - - - - 7.18

Number of Iterations - - - - - - - - - -
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985- 1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAXAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 2 *

FTEAAAXAAAAAAXAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
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K1TB101887.out.txt
1 516.97 -23.61 See Message on Next Line(s)
SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN

POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

1 535.00 -14.96  4.597 7.10 3
2 570.55 -13.14 4.844 6.86 4
2 570.72 -33.14 4.817 7.85 4
3 635.90 -6.43 4.612 5.95 4
3 639.83 -26.04  4.545 7.87 3
4 725.00 10.00 4.666 6.69 3
4 744 .30 15.26  4.267 7.60 3

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 4

Coordinates For New Estimate of Shear Surface

Point X Y

1 525.98 -19.29

2 570.64 -23.31

3 638.11 -17.47

4 744 .30 15.26
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 4.261
Side Force Inclination - - - - - - - - - 7.70
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAXAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 3 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 516.97 -23.61 See Message on Next Line(s)

SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

1 535.00 -14.96 4.392 7.62 3
2 570.62 -33.31 4.641 8.30 4
2 570.66 -13.31 4.588 7.41 4
3 636.17 -7.66 4.387 6.72 4
3 640.05 -27.28 4.466 8.43 4
4 734.65 12.63 4.439 7.29 3
4 753.83 18.29 4.081 8.17 3

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 4
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KITB101887.out. txt
Coordinates For New Estimate of Shear Surface

Point X Y

1 525.98 -19.29

2 570.64 -22.94

3 637.88 -16.31

4 753.83 18.29
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 4.087
Side Force Inclination - - - - - - - - - 8.09
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAAAAAAAAXAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 4 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 516.97 -23.61 See Message on Next Line(s)

SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

1 535.00 -14.96 4.199 8.03 3
2 570.55 -12.94  4.358 7.82 4
2 570.72 -32.94 4.450 8.69 4
3 635.93 -6.50 4.214 7.14 4
3 639.83 -26.11 4.172 8.66 3
4 744 .30 15.26 4.270 7.61 3
4 763.51 20.79 3.966 8.40 3

Maximum distance shifted for new estimate of shear
surface is 10.000 at point 4

Coordinates For New Estimate of Shear Surface

Point X Y

1 525.98 -19.29

2 570.63 -22.21

3 638.07 -17.27

4 763.51 20.79
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.972
Side Force Inclination - - - - - - - - - 8.45
Number of Ilterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
Page 9



K1TB101887.out. txt
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAXAAAAXAAAXAAAXXX

* SEARCH TRIAL NUMBER 5=

FTEAAAXAAAAAAAXAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 10.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 516.97 -23.61 See Message on Next Line(s)

SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

1 535.00 -14.96 4.062 8.39 3
2 570.59 -12.21  4.227 8.18 3
2 570.67 -32.21 4.275 8.96 4
3 636.22 -7.45 4.072 7.63 3
3 639.92 -27.10 4.120 9.07 3
4 753.83 18.29 4.095 8.14 3
4 773.51 20.99 See Message on Next Line(s)
ERROR AT SLICE 45 X = .770E+03 Y = .200E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is .967 at point 3

Coordinates For New Estimate of Shear Surface

Point X Y

1 525.98 -19.29

2 570.63 -21.79

3 637.89 -16.32

4 763.51 20.79
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.978
Side Force Inclination - - - - - - - - - 8.38
Number of Ilterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

xxxxxxxxxxxxx

xxxxxxxxxxxxx

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 7.00

1-Stage
Factor
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KITB101887.out.txt

of Side Force

Point X Y Safety Inclination Iterations
1 519.67 -22.32 3.940 8.46 3
1 532.30 -16.26 4.028 8.42 3
2 570.61 -15.21 4.123 8.30 3
2 570.66 -29.21 4.112 8.74 3
3 636.78 -10.39 4.022 7.94 3
3 639.37 -24.15 4.020 8.84 3
4 756 .68 19.25 4.041 8.29 3
4 770.50 21.00 See Message on Next Line(s)

ERROR AT SLICE 46 X = . 770E+03 Y = .208E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is 7.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 519.67 -22.32

2 570.63 -22.34

3 638.09 -17.34

4 763.51 20.79
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.938
Side Force Inclination - - - - - - - - - 8.47
Number of Ilterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

xxxxxxxxxxxxx

xxxxxxxxxxxxx

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 7.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 513.36 -25.35 See Message on Next Line(s)

SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED
1 525.98 -19.29 3.970 8.46 3
2 570.38 -15.34 See Message on Next Line(s)
SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED
2 570.89 -29.34 4.070 8.77 3

3 636.79 -10.47  3.983 7.93 3
Page 11
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3 639.39 -24.22 3.988 8.87 3

4 756.68 19.25 4.004 8.31 3

4 770.50 21.00 See Message on Next Line(s)
ERROR AT SLICE 45 X = .770E+03 Y = .208E+02

NO PROFILE DATA FOR TOP OF SLICE

Maximum distance shifted for new estimate of shear
surface is .209 at point 3

Coordinates For New Estimate of Shear Surface

Point X Y

1 519.67 -22.32

2 570.63 -22.34

3 638.05 -17.14

4 763.51 20.79
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.938
Side Force Inclination - - - - - - - - - 8.45
Number of Ilterations - - - - - - - - - - 2

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

xxxxxxxxxxxxx

xxxxxxxxxxxxx

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 4.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 516.07 -24._05 3.927 8.47 2
1 523.28 -20.59 See Message on Next Line(s)

SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN
POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

2 570.49 -18.34 See Message on Next Line(s)
SHEAR SURFACE SEGMENT BETWEEN POINTS 1 AND 2 CROSSES SLOPE BETWEEN

POINTS 4 AND 5 AFTER SHIFT - THIS TRIAL SHEAR SURFACE WAS REJECTED

2 570.78 -26.34  3.895 8.53 3
3 637.34 -13.41 3.953 8.19 3
3 638.83 -21.27 3.954 8.71 3
4 759.55 20.21 3.955 8.45 3
4 767 .50 20.94 3.951 8.38 3

Maximum distance shifted for new estimate of shear
surface is 4.000 at point 2

Coordinates For New Estimate of Shear Surface
Page 12
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Point X Y

1 516.07 -24.05

2 570.78 -26.34

3 638.06 -17.23

4 763.76 20.80
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.875
Side Force Inclination - - - - - - - - - 8.52
Number of Ilterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

xxxxxxxxxxxxx

xxxxxxxxxxxxx

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 4.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 512.46 -25.78 3.861 8.52 2
1 519.67 -22.32 3.896 8.52 2
2 570.59 -22.34 3.928 8.46 3
2 570.97 -30.33 4.108 8.83 4
3 637.21 -13.32 3.902 8.24 3
3 638.92 -21.13 3.877 8.75 2
4 759.79 20.29 3.885 8.51 2
4 767.76 20.95 3.890 8.44 3

Maximum distance shifted for new estimate of shear
surface is 4.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 512.46 -25.78

2 570.72 -25.07

3 638.43 -18.90

4 763.41 20.79
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.874
Side Force Inclination - - - - - - - - - 8.62
Number of lterations - - - - - - - - - - 2

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX
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* SEARCH TRIAL NUMBER 10 *

*AAXAXAAAAXAAXAAAAXAXAAAAXAAAXAXAXkx%

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 4.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 508.87 -27.53 3.923 8.58 3
1 516.07 -24.05 3.886 8.61 2
2 570.51 -21.08 3.953 8.56 3
2 570.93 -29.07 4.079 8.80 3
3 637.63 -14.98 3.883 8.35 3
3 639.23 -22.82 3.894 8.84 3
4 759.46 20.18 3.892 8.59 3
4 767 .41 20.94 3.886 8.53 3

Maximum distance shifted for new estimate of shear
surface is 1.232 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 513.57 -25.25

2 570.68 -24.18

3 638.28 -18.16

4 763.85 20.81
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.891
Side Force Inclination - - - - - - - - - 8.55
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 11 *

FTEAAAXAAAAAAXAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 1.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 511.56 -26.21 3.872 8.62 2
1 513.36 -25.35 3.877 8.61 2
2 570.67 -24.07 3.890 8.60 2
2 570.77 -26.07 3.861 8.63 2
3 638.23 -17.92 3.874 8.55 2
3 638.63 -19.88 3.876 8.67 2
4 762.41 20.75 3.872 8.63 2
4 764._.41 20.83 3.877 8.60 2

Maximum distance shifted for new estimate of shear
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surface is 1.000 at point 1

Coordinates For New Estimate of Shear Surface

Point X Y

1 511.56 -26.21

2 570.77 -26.07

3 638.23 -17.92

4 762.41 20.75
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.855
Side Force Inclination - - - - - - - - - 8.59
Number of lterations - - - - - - - - - - 3

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 23

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

* SEARCH TRIAL NUMBER 12 *

FTEAAAXAAAAAAAAAAXAAAAAAAXAAAXXX

INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 1.00
1-Stage
Factor
of Side Force
Point X Y Safety Inclination Iterations
1 510.66 -26.65 3.881 8.55 3
1 512.46 -25.78 3.858 8.59 2
2 570.71 -25.07 3.869 8.57 2
2 570.83 -27.07 4.000 8.67 3
3 638.02 -16.95 3.857 8.52 2
3 638.44 -18.90 3.856 8.65 2
4 761.42 20.72 3.853 8.59 2
4 763.41 20.79 3.858 8.57 2

Maximum distance shifted for new estimate of shear
surface is 1.000 at point 4

Coordinates For New Estimate of Shear Surface

Point X Y

1 511.92 -26.04

2 570.75 -25.66

3 638.33 -18.39

4 761.42 20.72
FOR NEW ESTIMATE OF SHEAR SURFACE
1-Stage Factor of Safety - - - - - - - - 3.859
Side Force Inclination - - - - - - - - - 8.62
Number of Ilterations - - - - - - - - - - 2

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
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TABLE NO. 25

AAAAAAEXTAAAXAAAAAXAAAAXAAAXAAAXAXAAXAXAXAAXAXAAAXAXAAXAXAAAXAXAAXAXAXAAXAXAAA XXX AAAh*XX

* Xk

AAAAAAEAAAAXAAAAAXAXAAXAAXAXAAAXAXAAXAXAXAAXAXAAAXAXAAXAXAAAXAXAAXAXAAAXAXAAAXAXAAAh*XX

X Y
511.56 -26.21
570.77 -26.07
638.23 -17.92
762.41 20.75
1-Stage Factor of Safety = 3.855
Side Force Inclination = 8.59

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2

* Xk

Kings Island Turning Basin, Station 101+887, Savannah, Georgia

End of construction loading
Single circular loading

TABLE NO. 26
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* Case of an Automatic Search.) *
Slice Slice Matl. Friction Pore
No. X Y Weight Type Cohesion Angle Pressure
511.6 -26.2
1 511.8 -26.2 5.8 6 .00 32.00 .0
512.0 -26.2
2 516.2 -26.2 2294 .7 6 .00 32.00 .0
520.3 -26.2
3 524.5 -26.2 6440.6 6 .00 32.00 .0
528.7 -26.2
4 532.8 -26.2 10586.6 6 .00 32.00 .0
537.0 -26.2
5 540.3 -26.1 11385.2 6 .00 32.00 .0
543.7 -26.1
6 547.0 -26.1 13869.9 6 .00 32.00 .0
550.4 -26.1
7 553.7 -26.1 16354.5 6 .00 32.00 .0
557.0 -26.1
8 560.4 -26.1 18839.0 6 .00 32.00 .0
563.7 -26.1
9 564.9 -26.1 7043.2 6 .00 32.00 .0
566.0 -26.1
10 568.4 -26.1 15762.1 6 .00 32.00 .0
570.8 -26.1
11 573.1 -25.8 16501.1 6 .00 32.00 .0
575.4 -25.5
12 578.7 -25.1 25611.6 6 .00 32.00 .0
582.0 -24.7
13 582.1 -24.7 1163.9 6 .00 32.00 .0
582.3 -24.7
14 583.6 -24.5 11019.6 6 .00 32.00 .0
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585.0 -24_4

15 586.0 -24.2 8358.3 6 .00 32.00 .0
587.0 -24.1

16 587.5 -24.1 4248.0 6 .00 32.00 .0
588.0 -24.0

17 590.5 -23.7 21478.3 6 .00 32.00 .0
593.0 -23.4

18 596.3 -23.0 27560.2 6 .00 32.00 .0
599.5 -22.6

19 602.8 -22.2 26515.7 6 .00 32.00 .0
606.0 -21.8

20 610.0 -21.3 31890.7 6 .00 32.00 .0
614.1 -20.8

21 618.1 -20.4 31228.1 6 .00 32.00 .0
622.1 -19.9

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 26

AEAIAEAXAAXAAXAAAAAAAXAAXAAXAAAXAAAAAIAAAAAAkhkAkhkhAkhkhAkhkhAhkkhkhkkhkhAhkAhAkAhAkhAhkhAhhhhiixixhx
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* Case of an Automatic Search.) *

AEAAAAAAAA A AKX A AAAAAAAAAAAAAXAAAAXAAAAAAAXAAAAXAAAXAAAAXAAAAAAAXAA AKX XX

Slice Slice Matl . Friction Pore

No. X Y Weight Type Cohesion Angle Pressure
622.1 -19.9

22 626.1 -19.4 30565.5 6 .00 32.00 .0
630.2 -18.9

23 634.2 -18.4 29902.7 6 .00 32.00 .0
638.2 -17.9

24 641.4 -16.9 22295.9 6 .00 32.00 .0
644.5 -16.0

25 647.6 -15.0 20963.6 6 .00 32.00 .0
650.7 -14.0

26 653.9 -13.1 19631.5 6 .00 32.00 .0
657.0 -12.1

27 660.5 -11.0 21577.1 6 .00 32.00 .0
664.0 -9.9

28 667.5 -8.8 22294 .2 6 .00 32.00 .0
671.0 -7.7

29 674.5 -6.6 23011.3 6 .00 32.00 .0
678.0 -5.5

30 681.5 -4.4 24384 .6 6 .00 32.00 .0
685.0 -3.4

31 688.5 -2.3 26414 .2 6 .00 32.00 .0
692.0 -1.2

32 693.9 -.6 14783.8 6 .00 32.00 .0
695.8 .0

33 698.3 -8 19921.5 5 .00 36.00 .0
700.9 1.6

34 703.4 2.4 19837.1 5 .00 36.00 .0
706.0 3.2

35 708.9 4.1 22155.2 5 .00 36.00 .0
711.8 5.0

36 714.4 5.8 18795.6 4 200.00 28.00 .0

Page 17



716.9

37 719.5

722.0

38 723.5

725.0

39 728.0

731.1

40 735.1

739.0

41 743.0

747 .0

42 750.5

754.0

UTEXAS3 - VE
Date: 4:13:2003

TABLE NO. 26

ORWNRFROOOONOD

RPRRPRRR
O~NUINORRONAOD

=
\'
o

18.

KITB101887.out.txt

18367.1
10395.2
21160.7
27340.0
27034.1
23741.0

R. 1.120 - 10/08/92 -
Time: 12:41:49
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

4
3
3
2
2
2

200.00
.00
.00
.00
.00
.00

28.
30.
30.
32.
32.
32.

00
00
00
00
00
00

(C) 1985-1992 S. G. WRIGHT
Input file: k

2

.0
.0

.0
.0

AEAAAAAAAA A AKX A AAAAAAAAAAAAAXALAAAXAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAA AKX XX

* Coordinate, Weight, Strength and Pore Water Pressure

& X X

Information for Individual
Computations or First Stage of Multi-Stage Computations.
(Information is for the Critical Shear Surface in the

Case of an Automatic Search.)

Slices for Conventional

ok X % ok

AEAAAAAAAAAAAAAAAAAAAAAAAAAALAAAXAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAA XXX XX

Slice
No.

43
44

X

754 .
757.
761.
761.
762.

0
5
0
-
4

Y

18.1
19.2
20.3
20.5
20.8

Slice

Weight Type

23889.7
4808.2

Matl .
Cohesion
2 .00
2 .00

Fric
An

32
32

tion
gle

-00
-00

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Time: 12:41:49
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

Date:

TABLE NO. 27

4:13:2003

Input file: k2

xxxxx

xxxxxxxxxxxxxxxxxxxxxxxxx

Seismic Forces and Forces Due to Surface Pressures for
Individual

Slices for Conventional

Computations or the

(Information is for the Critical Shear Surface in the
Case of an Automatic Search.)

*
*
* First Stage of Multi-Stage Computations.
*
*

o F X X

xxxxx

X

511.
516.
524.
532.
540.
547.
553.

NOWoUIN 00

xxxxxxxxxxxxxxxxxxxxxxxxx

Seismic

Force

0.
0.
0.
0.
0.
0.
0.

Y for
Seismic
Force

-26.2
-25.1
-23.1
-21.1
-19.3
-17.8
-16.3

Pore
Pressure

-0
-0

FORCES DUE TO SURFACE PRESSURES

Normal
Force

695.
12108.
10071.

8034.
5285.
4747 .
4210.
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8 560.4 0. -14.8 3673. 0. 560.3
9 564.9 0. -13.8 1137. 0. 564.8
10 568.4 0. -12.9 2148. 0. 568.3
11 573.1 0. -11.4 1572. 0. 572.9
12 578.7 0. -9.7 1420. 0. 578.3
13 582.1 0. -8.7 38. 0. 582.1
14 583.6 0. -8.2 264. 0. 583.5
15 586.0 0. -7.4 89. 0. 585.8
16 587.5 0. -7.0 11. 0. 587.3
17 590.5 0. -6.4 0. 0. 590.5
18 596.3 0. -5.9 0. 0. 596.3
19 602.8 0. -5.8 0. 0. 602.8
20 610.0 0. -5.4 0. 0. 610.0
21 618.1 0. -4.7 0. 0. 618.1
22 626.1 0. -4.1 0. 0. 626.1
23 634.2 0. -3.4 0. 0. 634.2
24 641.4 0. -2.5 0. 0. 641.4
25 647.6 0. -1.4 0. 0. 647.6
26 653.9 0. -.3 0. 0. 653.9
27 660.5 0. 1.6 0. 0. 660.5
28 667.5 0. 4.3 0. 0. 667.5
29 674.5 0. 6.9 0. 0. 674.5
30 681.5 0. 10.0 0. 0. 681.5
31 688.5 0. 13.4 0. 0. 688.5
32 693.9 0. 15.7 0. 0. 693.9
33 698.3 0. 17.1 0. 0. 698.3
34 703.4 0. 18.6 0. 0. 703.4
35 708.9 0. 20.1 0. 0. 708.9
36 714.4 0. 21.1 0. 0. 714 .4
37 719.5 0. 22.0 0. 0. 719.5
38 723.5 0. 22.8 0. 0. 723.5
39 728.0 0. 24.0 0. 0. 728.0
40 735.1 0. 26.0 0. 0. 735.1
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2

Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

RPRPRPOOOOUIN FPW
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31.5

TABLE NO. 27

KEEIAEAEAAKAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAAhAhkhkhkhkhkhkkhhhkhiik

* Seismic Forces and Forces Due to Surface Pressures for *

* Individual Slices for Conventional Computations or the *

* First Stage of Multi-Stage Computations. *

* (Information is for the Critical Shear Surface in the *

* Case of an Automatic Search.) *

FKEEIAIAKAAKAKAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAhAAhAhkhkhkhkkhkhkkhhhkhiikk

FORCES DUE TO SURFACE PRESSURES
Y for

Slice Seismic Seismic Normal Shear
No. X Force Force Force Force X Y
41 743.0 0. 28.3 0. 0. 743.0 41.9
42 750.5 0. 30.6 0. 0. 750.5 44 .2
43 757.5 0. 32.9 0. 0. 757.5 46.5
44 761.7 0. 34.1 0. 0. 761.7 47.7

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT

Date: 4:13:2003 Time: 12:41:49 Input file: k2

Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
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TABLE NO. 29

AAAAAAAAXAAXAAAAAXAAAAXAAXAXAXAAAXAAXAXAXAAXAXAAAXAXAAXAXAXAAXAXAAAXAXAAXAXA XA XX XAAA XXX X XXX X%

* Information Generated During lterative Solution for the Factor *

* of Safety and Side Force Inclination by Spencer®s Procedure *
A A A A A A A A A A A A A A A A A A A AAAAEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKAKAKAKhXX
Trial Trial
Factor Side Force Force Moment Delta

Iter- of Inclination |Imbalance Imbalance Delta-F Theta

ation Safety (degrees) (Ibs.) (ft.-1bs.) (degrees)
1 10.00000 15.0000 _.8419E+05 .1591E+08

First-order corrections to F and THETA ......... -.157E+02 -_.975E+00

Values factored by .318E-01 - Deltas too large -.500E+00 -.310E-01
2 9.50000 14.9690 _8137E+05 .1537E+08

First-order corrections to F and THETA ......... -_.137E+02 -_.999E+00

Values factored by .365E-01 - Deltas too large -.500E+00 -.365E-01
3 9.00000 14.9325 _7823E+05 .1479E+08

First-order corrections to F and THETA ......... -.118E+02 -.103E+01

Values factored by .423E-01 - Deltas too large -.500E+00 -.434E-01
4 8.50000 14.8891 _7T472E+05 .1413E+08

First-order corrections to F and THETA ......... -.101E+02 -.106E+01

Values factored by .497E-01 - Deltas too large -.500E+00 -.526E-01
5 8.00000 14.8364 _7078E+05 .1339E+08

First-order corrections to F and THETA ......... -.844E+01 -.110E+01

Values factored by .593E-01 - Deltas too large -.500E+00 -.651E-01
6 7 .50000 14.7714 _6630E+05 .1255E+08

First-order corrections to F and THETA ......... -.694E+01 -.115E+01

Values factored by .720E-01 - Deltas too large -.500E+00 -.825E-01
7 7 .00000 14.6889 _6118E+05 .1159E+08

First-order corrections to F and THETA ......... -_.558E+01 -.121E+01

Values factored by .896E-01 - Deltas too large -.500E+00 -.108E+00
8 6.50000 14 .5809 _5528E+05 .1048E+08

First-order corrections to F and THETA ......... -.435E+01 -.128E+01

Values factored by .115E+00 - Deltas too large -.500E+00 -.148E+00
9 6.00000 14.4334 _4839E+05 .9197E+07

First-order corrections to F and THETA ......... -.324E+01 -.139E+01

Values factored by .154E+00 - Deltas too large -.500E+00 -.213E+00
10 5.50000 14.2199 _4025E+05 . 7682E+07

First-order corrections to F and THETA ......... -_.227E+01 -_153E+01

Values factored by .220E+00 - Deltas too large -.500E+00 -.336E+00
11 5.00000 13.8835 -3050E+05 .5877E+07

First-order corrections to F and THETA ......... -.143E+01 -.174E+01

Values factored by .350E+00 - Deltas too large -.500E+00 -.609E+00
12 4 .50000 13.2747 _.1864E+05 .3702E+07

First-order corrections to F and THETA ......... -_.718E+00 -.207E+01

Values factored by .696E+00 - Deltas too large -.500E+00 -.144E+01
13 4 .00000 11.8320 _.4053E+04 .1099E+07

First-order corrections to F and THETA ......... -.143E+00 -.252E+01

Second-order correction - lteration 1 ........ -.139E+00 -.252E+01

Second-order correction - lteration 2 e -.139E+00 -.252E+01
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14 3.86131 9.3089 -.7314E+01 _1145E+06
First-order corrections to F and THETA ......... -.586E-02 -.721E+00
Second-order correction - lteration 1 ... -.584E-02 -.721E+00
Second-order correction - lteration 2 . -.584E-02 -_.721E+00
15 3.85548 8.5876 .2881E-01 _2244E+03
First-order corrections to F and THETA ......... -.124E-04 -_.139E-02
Second-order correction - lteration 1 ........ -.124E-04 -_.139E-02
16 3.85546 8.5862 -.1501E-01 _1199E+01
First-order corrections to F and THETA ......... .272E-06 -.176E-04
Factor of Safety - - - - - - - - 3.855
Side Force Inclination - - - - - 8.59
Number of Ilterations - - - - - - 16

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 38
* Final Results for Stresses Along the Shear Surface *
* (Results for Critical Shear Surface in Case of a Search.) *

AEAAAAAAAA A AKX A AAAAAAAAAAAAAXAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAAAXAA XXX AXK

SPENCER*®"S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 3.855 Side Force Inclination = 8.59 Degrees

———————— VALUES AT CENTER OF BASE OF SLICE---------

Total Effective
Slice Normal Normal Shear
No X-center Y-center Stress Stress Stress
1 511.8 -26.2 1581.9 1581.9 256.4
2 516.2 -26.2 1721.0 1721.0 278.9
3 524.5 -26.2 1988.5 1988.5 322.3
4 532.8 -26.2 2256.1 2256.1 365.6
5 540.3 -26.1 2536.5 2536.5 411.1
6 547.0 -26.1 2837.4 2837 .4 459.9
7 553.7 -26.1 3138.3 3138.3 508.6
8 560.4 -26.1 3439.1 3439.1 557.4
9 564.9 -26.1 3641.2 3641.2 590.1
10 568.4 -26.1 3818.7 3818.7 618.9
11 573.1 -25.8 3868.7 3868.7 627.0
12 578.7 -25.1 4006.5 4006.5 649 .4
13 582.1 -24.7 4069.3 4069.3 659.5
14 583.6 -24.5 4106.8 4106.8 665.6
15 586.0 -24.2 4166.5 4166.5 675.3
16 587.5 -24.1 4202.6 4202.6 681.1
17 590.5 -23.7 4239.1 4239.1 687.0
18 596.3 -23.0 4184.2 4184 .2 678.1
19 602.8 -22.2 4025.6 4025.6 652.4
20 610.0 -21.3 3905.7 3905.7 633.0
21 618.1 -20.4 3824.6 3824.6 619.9
22 626.1 -19.4 3743.4 3743 .4 606.7
23 634.2 -18.4 3662.3 3662.3 593.6
24 641.4 -16.9 3321.0 3321.0 538.3
25 647.6 -15.0 3122.6 3122.6 506.1
26 653.9 -13.1 2924.1 2924.1 473.9
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27 660.5 -11.0 2872.7 2872.7 465.6
28 667.5 -8.8 2968.1 2968.1 481.1
29 674.5 -6.6 3063.6 3063.6 496.5
30 681.5 -4.4 3246.4 3246.4 526.2
31 688.5 -2.3 3516.6 3516.6 570.0
32 693.9 -.6 3646.1 3646.1 590.9
33 698.3 .8 3618.5 3618.5 681.9
34 703.4 2.4 3603.2 3603.2 679.0
35 708.9 4.1 3525.7 3525.7 664 .4
36 714.4 5.8 3435.1 3435.1 525.6
37 719.5 7.4 3356.6 3356.6 514.8
38 723.5 8.6 3285.0 3285.0 491.9
39 728.0 10.1 3239.6 3239.6 485.1
40 735.1 12.2 3204.6 3204.6 519.4
———————— VALUES AT CENTER OF BASE OF SLICE---—-—-—----
Total Effective
Slice Normal Normal Shear
No. X-center Y-center Stress Stress Stress
41 743 .0 14.7 3168.8 3168.8 513.6
42 750.5 17.0 3160.7 3160.7 512.3
43 757.5 19.2 3180.5 3180.5 515.5
44 761.7 20.5 3118.2 3118.2 505.4
CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION = .02 (= .200E-01)
SHOULD NOT EXCEED -100E+03
SUM OF FORCES IN HORIZONTAL DIRECTION = .03 (= .264E-01)
SHOULD NOT EXCEED -100E+03
SUM OF MOMENTS ABOUT COORDINATE ORIGIN = -.94 (= -.942E+00)
SHOULD NOT EXCEED -100E+03
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM = .00 (= .419E-02)
SHOULD NOT EXCEED -100E+03

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 12:41:49 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 39

AEAIAAXAAXAAAAAAAXAAXAAAAAXAAAAAIAXAAXAAAhAAAkAhkAhkkhkhkkhkhAkhkAkhkAhAkAhAhAhAhkhAhkAhkAhhhihixi
* Final Results for Side Forces and Stresses Between Slices. *
* (Results for Critical Shear Surface in Case of a Search.) *

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx * Xk

SPENCER®"S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 3.855 Side Force Inclination = 8.59 Degrees

--------------- VALUES AT RIGHT SIDE OF SLICE ————————————— o

Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at

No. X-Right Force Location Height Top Bottom

1 512.0 421. -26.1 .563 2934.7 1319.2
2 520.3 8035. -24.3 .456 1396.1 2393.6
3 528.7 15119. -22.5 .448 1259.3 2398.8
4 537.0 21671. -21.0 .428 1008.4 2533.3
5 543.7 26592. -19.9 .412 819.3 2656.4
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6 550.4 31616. -18.9 -396 653.0 2799.9
7 557.0 36741. -18.1 .380 485.8 2960.3
8 563.7 41968. -17.3 .364 317.9 3131.4
9 566.0 43787. -17.1 .357 239.6 3194.0
10 570.8 47796. -16.6 .342 91.9 3313.3
11 575.4 49316. -15.7 .329 -43.5 3318.0
12 582.0 51130. -14.7 -308 -238.4 3329.5
13 582.3 51197. -14.6 .307 -246.0 3330.2
14 585.0 51780. -14.2 -299 -313.9 3338.7
15 587.0 52169. -14.0 .293 -365.0 3345.7
16 588.0 52349. -13.9 .292 -366.9 3357.6
17 593.0 53234. -13.3 .289 -398.8 3412.0
18 599.5 54369. -12.5 -296 -354.9 3507.8
19 606.0 55461. -11.7 .305 -281.2 3599.7
20 614.1 56774. -10.8 .314 -205.0 3696.2
21 622.1 58060. -9.8 .321 -136.5 3781.3
22 630.2 59319. -8.8 -329 -54.7 3858.0
23 638.2 60550. -7.8 .337 41.7 3925.0
24 644.5 57412. -6.3 .340 83.2 3902.9
25 650.7 54460. -4.8 .343 117.1 3904 .5
26 657.0 51697. -3.4 .336 28.2 3940.7
27 664.0 48659. -1.9 .310 -259.8 3975.6
28 671.0 45521. -.3 .278 -561.9 3931.3
29 678.0 42281 . 1.3 .244 -798.9 3794.5
30 685.0 38848. 2.9 -209 -956.4 3529.6
31 692.0 35130. 4.6 .180 -1003.4 3185.4
32 695.8 33048. 5.5 -170 -995.5 3032.9
33 700.9 30748. 6.6 .157 -1005.0 2908.3
34 706.0 28458. 7.8 .145 -1007.3 2790.8
35 711.8 25899. 9.0 .132 -1009.4 2682.4
36 716.9 23089. 10.3 .124 -969.1 2513.7
37 722.0 20349. 11.5 .115 -922.7 2334.3
38 725.0 18762. 12.2 -109 -886.0 2203.8
39 731.1 15531. 13.6 .095 -793.0 1903.3
40 739.0 11682. 15.5 .074 -657.7 1502.2
——————————————— VALUES AT RIGHT SIDE OF SLICE -——--———————————-
Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at
No. X-Right Force Location Height Top Bottom
41 747.0 7877. 17.4 .052 -484.3 1057.9
42 754.0 4534. 19.0 .033 -296.4 625.9
43 761.0 1171. 21.1 .029 -77.6 162.5
44 762.4 0. 216.4 ABOVE .0 .0
CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION = .02 (= .200E-01)
SHOULD NOT EXCEED .100E+03
SUM OF FORCES IN HORIZONTAL DIRECTION = .03 (= .264E-01)
SHOULD NOT EXCEED .100E+03
SUM OF MOMENTS ABOUT COORDINATE ORIGIN = -.94 (= -.942E+00)
SHOULD NOT EXCEED .100E+03
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM = .00 (= .419E-02)

SHOULD NOT EXCEED -100E+03

END-OF-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM(S) ASSUMED
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KITB101887CIR. IN.txt
STATION 101+887 CIRCULAR ARC FS = 3.1

HEADING
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
PROFILE LINES
1 1 Top Spoil Material
771 47
2000 47

2 2 Top DA Dike (SM-SC-MH-OH) 0/32
400 48.0
769 48.0
800 20.0
2000 20.0

3 3 Directly Beneath Dike & Spoil Area 0/30
300 11.0
2000 11.0

4 4 SP River Bank .2/28
0 8.0
2000 8.5

5 5 Underlying Softer (SC) (Old marsh deposits) 0/36
0 -3.0

480 -3.0

585 5.0

2000 5.0

6 6 Sands (SM-SP) 0/32
0 -10.0

480 -10.0

585 0.0

2000 0.0

7 7 Medium Dense Sands 0/38
0 -26.0
2000 -28.0

8 8 Clay Layer .7/7
0 -47.0

587 -44.0

2000 -44.0

99 Dense Sand 0/38
0 -54.0
2000 -54.0

MATERIAL PROPERTIES
1 Spoil
98 = unit weight
Conventional shear strength
0 16
NO pore pressures
2 Sand (Dike)
125 = unit weight
Conventional shear strength
0 32
NO pore pressures
3 Sand
Page 1



122 = unit weight

Conventional shear strength

0O 30
NO pore pressures

KITB101887CIR. IN.txt

4 Upper Embankment lean clay and clayey sand

95 = unit weight

Conventional shear strength

200 28
NO pore pressures
5 SP

125.0 = unit weight

Conventional shear strength

0 36.0

NO pore pressures
6 Medium sand

125 = unit weight
Conventional

0 32

NO pore pressures
7 Med Dense Sand
126 = unit weight
Conventional
0O 38

NO pore pressures
8 Clay

106 = unit weight
Conventional
1400 7

NO pore pressures
9 Dense Sand

126 = unit weight
Conventional
0O 38

NO pore pressures

SURFACE PRESSURES
0 -55.0 3025

453 -55.0 3025
469 2575
512 1420
537 759
566 - 440
582 120
588 1
503 1
606 1
1

2

oo

657
678
692
706
725
747
761
769
2000 46.0

[efelelololololololololololololololoNal

w

\I

o
[eelelolololololoto)

SLOPE GEOMETRY
0 -55.0
453 -55.0
469 -47.0
512 -26.0
537 -14.0
566 -1.0

shear

shear

shear

shear

strength

strength

strength

strength
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582
588 1
503 1
606 1
657 1
678 2
692 31.0
706 35.0
725 37.0
747 43.0
761 47.7
769 48.0
2000 46.0

ANALYS1S/COMPUTATION
NonCircular Search

535.0, -14
570.0, -27
640.0, -26
725.0, 10
10, 60
ITErations
500

WATER DEPTH
4.0

FACTOR OF SAFETY
10.0

CHANGE TRIAL FACTOR

ANALYSIS/COMPUTATION data follow -
Circle Search
570 250 5 -60
Point through which circles pass follows -
600 -10

COMPUTE

ASCI 1
PRINT

Page 3



K1TB101887CIR.OUT . txt
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2

TABLE NO. 1
AAEXEAAAAAAXAEAAAAAAAXAXAAAAAAAAXAAAXAAAAAANAAXXXX
* COMPUTER PROGRAM DESIGNATION - UTEXAS3 *
* Originally Coded By Stephen G. Wright *
* Version No. 1.120 *
* Last Revision Date 10/08/92 *
* (C) Copyright 1985-1992 S. G. Wright *
* All Rights Reserved

AEAAXAAAAAAXAAAAXAAAAAAAXAAAAAAAAXAAAXAAAAXAAXK

AEAAAAAAAAAAAAAAAAAAAAAAXAAAXALAAAXAAAAAAAXAAAAXAAAXAAAAXAAAAAAAXAA AKX XX

RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL
DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE
ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS
PROGRAM BEFORE ATTEMPTING ITS USE.

NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
OR ADAPTABILITY OF THIS COMPUTER PROGRAM.

R R X X X % 3 3k ok ok ok % X%

OB R X % b 3k X X b ok X X % %

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 2

xxxxxxxxxx

xxxxxxxxxx

PROFILE LINE 1 - MATERIAL TYPE = 1
Top Spoil Material

Point X Y
1 771.000 47.000
2 2000.000 47 .000

PROFILE LINE 2 - MATERIAL TYPE = 2
Top DA Dike (SM-SC-MH-OH) 0/32

Point X Y
1 400.000 48.000
2 769.000 48.000
3 800.000 20.000
4 2000.000 20.000

PROFILE LINE 3 - MATERIAL TYPE = 3
Directly Beneath Dike & Spoil Area 0/30

Point X Y
Page 1



KITB101887CIR.OUT. txt

1 300.000 11.000
2 2000.000 11.000

PROFILE LINE 4 - MATERIAL TYPE = 4
SP River Bank .2/28

Point X Y
1 .000 8.000
2 2000.000 8.500

PROFILE LINE 5 - MATERIAL TYPE = 5
Underlying Softer (SC) (Old marsh deposits) 0/36

Point X Y
1 .000 -3.000
2 480.000 -3.000
3 585.000 5.000
4 2000.000 5.000

PROFILE LINE 6 - MATERIAL TYPE = 6
Sands (SM-SP) 0/32

Point X Y
1 .000 -10.000
2 480.000 -10.000
3 585.000 .000
4 2000.000 .000

PROFILE LINE 7 - MATERIAL TYPE = 7
Medium Dense Sands 0/38

Point X Y
1 .000 -26.000
2 2000.000 -28.000

PROFILE LINE 8 - MATERIAL TYPE = 8
Clay Layer .7/7

Point X Y
1 .000 -47.000
2 587.000 -44.000
3 2000.000 -44.000

PROFILE LINE 9 - MATERIAL TYPE = 9
Dense Sand 0/38

Point X Y
1 .000 -54_.000
2 2000.000 -54.000

All new profile lines defined - No old lines retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
Page 2



KITB101887CIR.OUT. txt
TABLE NO. 3

AAAAAAAA A A AR A A A A A AA A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAA A AKX AX K

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AAAAAAAAA A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA LA XXX K

DATA FOR MATERIAL TYPE 1

Spoil
Unit weight of material = 98.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 16.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 2
Sand (Dike)

Unit weight of material = 125.000
CONVENTIONAL (I1SOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees
No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 3
Sand

Unit weight of material = 122.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 30.000 degrees
No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 4
Upper Embankment lean clay and clayey sand

Unit weight of material = 95.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 200.000
Friction angle - - - - - 28.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 5
SP

Unit weight of material = 125.000
CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 36.000 degrees
No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 6
Medium sand
Page 3



K1TB101887CIR.OUT. txt
Unit weight of material = 125.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 32.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 7
Med Dense Sand

Unit weight of material = 126.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 38.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 8
Clay

Unit weight of material = 106.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 1400.000
Friction angle - - - - - 7.000 degrees

No (or zero) pore water pressures

DATA FOR MATERIAL TYPE 9
Dense Sand

Unit weight of material = 126.000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - -000
Friction angle - - - - - 38.000 degrees

No (or zero) pore water pressures

All new material properties defined - No old data retained
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2

Kings Island Turning Basin, Station 101+887, Savannah, Georgia

End of construction loading

Single circular loading

TABLE NO. 10

AAAAAAAAA A AA A A AA A AA A A AKX A AAAAAAAAAXAAAAAAAAAAAXAAAAAAAAAAAXAAAAAAAXAA AKX hX

* NEW SURFACE PRESSURE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AEAAAAAAAA A AR A A AA A AA A A AAAAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAXAA AKX XX

ALL NEW DATA INPUT - NO OLD DATA RETAINED

Surface Pressures -

Normal Shear

Point X Y Pressure Stress
1 .000 -55.000 3025.000 .000
2 453.000 -55.000 3025.000 .000
3 469.000 -47.000 2575.000 .000
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4 512.000 -26.000 1420.000 -000
5 537.000 -14.000 759.000 .000
6 566.000 -1.000 440.000 -000
7 582.000 8.000 120.000 .000
8 588.000 11.000 -000 -000
9 593.000 12.000 .000 .000
10 606.000 11.000 -000 -000
11 657.000 13.000 -000 .000
12 678.000 22.000 -000 -000
13 692.000 31.000 -000 .000
14 706.000 35.000 -000 -000
15 725.000 37.000 .000 .000
16 747.000 43.000 -000 -000
17 761.000 47.700 .000 .000
18 769.000 48.000 -000 -000
19 2000.000 46.000 -000 .000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 9

xxxxxxxxxxxx

xxxxxxxxxxxx

All new data input - No old data retained

Slope Coordinates -

Point X Y
1 .000 -55.000
2 453.000 -55.000
3 469.000 -47.000
4 512.000 -26.000
5 537.000 -14.000
6 566.000 -1.000
7 582.000 8.000
8 588.000 11.000
9 593.000 12.000
10 606.000 11.000
11 657.000 13.000
12 678.000 22 .000
13 692.000 31.000
14 706.000 35.000
15 725.000 37.000
16 747 .000 43.000
17 761.000 47.700
18 769.000 48.000
19 2000.000 46.000

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 15

xxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxx



KI1TB101887CIR.OUT . txt
Noncircular Shear Surface(s)

Automatic Search Performed

Coordinates of points on shear surface which are to be shifted -

Point X Y Shift Angle
1 535.000 -14.000 angle to be computed - moveable
2 570.000 -27.000 angle to be computed - moveable
3 640.000 -26.000 angle to be computed - moveable
4 725.000 10.000 angle to be computed - moveable
Initial distance for shifting points on shear surface = 10.000

Maximum steepness permitted for toe of shear surface = 60.00 degrees

Maximum number of iterations allowed for
calculating the factor of safety = 500

Depth of water in crack = 4.000
Initial trial estimate for the factor of safety = 10.000

Initial trial values for factor of safety (and side force inclination
for Spencer®s procedure) will be changed during search

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES:

Initial trial estimate for side force inclination = 15.000 degrees
(Applicable to Spencer®s procedure only)

Allowed force imbalance for convergence = 100.000

Allowed moment imbalance for convergence = 100.000

Number of increments for slice subdivision = 30

Unit weight of water in crack = 62.400

Seismic coefficient = _000

Conventional (single-stage) computations to be performed

Procedure used to compute the factor of safety: SPENCER
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 15

EARAE A e e e S S e e e S S S L S A

* NEW ANALYSIS/COMPUTATION DATA *

AAAXAXAAXAAXAAXAXAAAAXAXAXAXAAAXAXXAdAhXxdhkk

Circular Shear Surface(s)
Automatic Search Performed
Starting Center Coordinate for Search at -

X = 570.000
Page 6
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Y = 250.000
Required accuracy for critical center (= minimum
spacing between grid points) = 5.000
Critical shear surface not allowed to pass below Y = -60.000

For the initial mode of search

all circles pass through the point at -

600.000
-10.000

THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES:
Initial trial estimate for the factor of safety = 10.000

Initial trial estimate for side force inclination = 15.000 degrees
(Applicable to Spencer®s procedure only)

Maximum number of iterations allowed for
calculating the factor of safety = 500

Allowed force imbalance for convergence = 100.000
Allowed moment imbalance for convergence = 100.000

Initial trial values for factor of safety (and side force inclination
for Spencer®s procedure) will be changed during search

Maximum subtended angle to be used for subdivision of the
circle into slices = 3.00 degrees

Depth of crack = .000

Search will be continued to locate a more critical shear
surface (if one exists) after the initial mode is complete

Depth of water in crack = 4.000
Unit weight of water in crack = 62.400
Seismic coefficient = _000

Conventional (single-stage) computations to be performed

Procedure used to compute the factor of safety: SPENCER
UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 17
INFORMATION FOR CURRENT MODE OF SEARCH - All Circles Pass Through
the Fixed Point at X = 600.000 and Y = -10.000
1-Stage
Center Coordinates Factor Side Force
of Inclination
X Y Radius Safety (degrees) Iterations

Page 7
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Bottom of circle exceeds allowable

depth - CIRCLE REJECTED

6.
Bottom of circle exceeds allowable

34

13

depth - CIRCLE REJECTED

Bottom of circle exceeds allowable

depth - CIRCLE REJECTED

420.00 100.00 210.95
570.00 100.00 114.02 4.730
720.00 100.00 162.79
420.00 250.00 316.23
570.00 250.00 261.73 3.591
720.00 250.00 286.36 See Message
ERROR AT SLICE 24 X = . 770E+03
NO PROFILE DATA FOR TOP OF SLICE
420.00 400.00 447.77  4.539
570.00 400.00 411.10 See Message
ERROR AT SLICE 27 X = .770E+03

NO PROFILE DATA FOR TOP OF SLICE

720.00 400.00
ERROR AT SLICE 23

427.20 See Message
X = - 770E+03

NO PROFILE DATA FOR TOP OF SLICE

545.00 225.00 241.35 4.510
570.00 225.00 236.91 3.839
595.00 225.00 235.05 3.393
545.00 250.00 265.75 4.224
595.00 250.00 260.05 3.259
545.00 275.00 290.26 3.861
570.00 275.00 286.57 3.444
595.00 275.00 285.04 3.151
620.00 250.00 260.77 See Message

ERROR AT SLICE 31 X = .770E+03

NO PROFILE DATA FOR TOP OF SLICE

620.00 275.00 285.70 See Message
ERROR AT SLICE 29 X = . 770E+03
NO PROFILE DATA FOR TOP OF SLICE

570.00 300.00 311.45 3.325

595.00 300.00 310.04 See Message
ERROR AT SLICE 31 X = . 770E+03

NO PROFILE DATA FOR TOP OF SLICE

620.00 300.00 310.64 See Message
ERROR AT SLICE 27 X = .770E+03
NO PROFILE DATA FOR TOP OF SLICE
580.00 260.00 270.74  3.398
595.00 260.00 270.05 3.208
610.00 260.00 270.19 See Message
ERROR AT SLICE 30 X = .770E+03

NO PROFILE DATA FOR TOP OF SLICE

Page 8
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KITB101887CIR.OUT. txt

580.00 275.00 285.70 3.324 11.79 3
610.00 275.00 285.18 See Message on Next Line(s)
ERROR AT SLICE 30 X = . 770E+03 Y = -389E+02

NO PROFILE DATA FOR TOP OF SLICE

580.00 290.00 300.67 3.253 11.87 3
595.00 290.00 300.04 See Message on Next Line(s)
ERROR AT SLICE 30 X = . 770E+03 Y = .461E+02

NO PROFILE DATA FOR TOP OF SLICE
610.00 290.00 300.17 See Message on Next Line(s)

ERROR AT SLICE 30 X = . 770E+03 Y = .360E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 270.00 280.18 3.222 11.83 3

595.00 270.00 280.04 3.167 11.85 2

600.00 270.00 280.00 See Message on Next Line(s)
ERROR AT SLICE 31 X = . 769E+03 Y = .470E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 275.00 285.18 3.198 11.87 3

600.00 275.00 285.00 See Message on Next Line(s)
ERROR AT SLICE 31 X = . 770E+03 Y = .461E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 280.00 290.17 3.177 11.89 3

595.00 280.00 290.04 See Message on Next Line(s)
ERROR AT SLICE 30 X = . 769E+03 Y = .480E+02

NO PROFILE DATA FOR TOP OF SLICE

600.00 280.00 290.00 See Message on Next Line(s)
ERROR AT SLICE 31 X = . 770E+03 Y = .451E+02

NO PROFILE DATA FOR TOP OF SLICE

At the end of the current mode of search the most critical

circle which was found has the following values -

X-center = 595.00 Y-center = 275.00 Radius = 285.04
Factor of Safety = 3.151 Side Force Inclination = 11.85

Fxxxxk CAUTION ***** FACTOR OF SAFETY COULD NOT BE COMPUTED FOR SOME
OF GRID POINTS AROUND THE MINIMUM

F*xxkxk RESULTS MAY BE ERRONEOUS *****

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT

Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 18
INFORMATION FOR CURRENT MODE OF SEARCH - All Circles Are Tangent
to a Horizontal Line at Y = -10.044



KITB101887CIR.OUT. txt

Center Coordinates Factor Side Force
of Inclination
X Y Radius Safety (degrees) Iterations

445.00 125.00 135.04 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

595.00 125.00 135.04 5.629 8.81 29
745 .00 125.00 135.04 See Message on Next Line(s)
ERROR AT SLICE 22 X = .770E+03 Y = -_.771E+01

NO PROFILE DATA FOR TOP OF SLICE

445 .00 275.00 285.04 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

745 .00 275.00 285.04 See Message on Next Line(s)
ERROR AT SLICE 16 X = . 770E+03 Y = -.894E+01

NO PROFILE DATA FOR TOP OF SLICE

445 .00 425.00 435.04 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

595.00 425.00 435.04 See Message on Next Line(s)
ERROR AT SLICE 26 X = . 770E+03 Y = .267E+02

NO PROFILE DATA FOR TOP OF SLICE

745.00 425.00 435.04 See Message on Next Line(s)
ERROR AT SLICE 14 X = .770E+03 Y = -.932E+01

NO PROFILE DATA FOR TOP OF SLICE

570.00 250.00 260.04  3.693 11.81 4

595.00 250.00 260.04  3.259 11.72 3

620.00 250.00 260.04 See Message on Next Line(s)
ERROR AT SLICE 32 X = .770E+03 Y = .376E+02

NO PROFILE DATA FOR TOP OF SLICE

570.00 275.00 285.04  3.503 11.80 4
620.00 275.00 285.04 See Message on Next Line(s)
ERROR AT SLICE 29 X = .770E+03 Y = .326E+02

NO PROFILE DATA FOR TOP OF SLICE

570.00 300.00 310.04 3.365 11.83 3
595.00 300.00 310.04 See Message on Next Line(s)
ERROR AT SLICE 31 X = . 770E+03 Y = .441E+02

NO PROFILE DATA FOR TOP OF SLICE

620.00 300.00 310.04 See Message on Next Line(s)
ERROR AT SLICE 27 X = . 770E+03 Y = .287E+02

NO PROFILE DATA FOR TOP OF SLICE
580.00 260.00 270.04 3.416 11.75 4

595.00 260.00 270.04 3.208 11.80 3
Page 10
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610.00 260.00 270.04 See Message on Next Line(s)

ERROR AT SLICE 30 X = .770E+03 Y = .425E+02
NO PROFILE DATA FOR TOP OF SLICE
580.00 275.00 285.04  3.337 11.78 3
610.00 275.00 285.04 See Message on Next Line(s)
ERROR AT SLICE 30 X = .770E+03 Y = .391E+02
NO PROFILE DATA FOR TOP OF SLICE
580.00 290.00 300.04 3.265 11.84 3
595.00 290.00 300.04 See Message on Next Line(s)
ERROR AT SLICE 30 X = .770E+03 Y = .461E+02

NO PROFILE DATA FOR TOP OF SLICE
610.00 290.00 300.04 See Message on Next Line(s)

ERROR AT SLICE 30 X = . 770E+03 Y = .362E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 270.00 280.04 3.224 11.82 3

595.00 270.00 280.04 3.167 11.85 2

600.00 270.00 280.04 See Message on Next Line(s)
ERROR AT SLICE 31 X = - 769E+03 Y = .470E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 275.00 285.04 3.200 11.86 3

600.00 275.00 285.04 See Message on Next Line(s)
ERROR AT SLICE 31 X = . 770E+03 Y = -460E+02
NO PROFILE DATA FOR TOP OF SLICE

590.00 280.00 290.04 3.178 11.89 3

595.00 280.00 290.04 See Message on Next Line(s)
ERROR AT SLICE 30 X = - 769E+03 Y = -480E+02

NO PROFILE DATA FOR TOP OF SLICE

600.00 280.00 290.04 See Message on Next Line(s)
ERROR AT SLICE 31 X = .770E+03 Y = .450E+02

NO PROFILE DATA FOR TOP OF SLICE

At the end of the current mode of search the most critical

circle which was found has the following values -

X-center = 595.00 Y-center = 275.00 Radius = 285.04
Factor of Safety = 3.151 Side Force Inclination = 11.85

*HxFE* CAUTION ***** FACTOR OF SAFETY COULD NOT BE COMPUTED FOR SOME
OF GRID POINTS AROUND THE MINIMUM

*x*%k* RESULTS MAY BE ERRONEQUS *****

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT

Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
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TABLE NO. 21

FxFxxk  1-STAGE FINAL CRITICAL CIRCLE INFORMATION

X Coordinate of Center - - - - - - - 595.000
Y Coordinate of Center - - - - - - - 275.000
Radius - - - - - = = - - - - - - - - 285.044
Factor of Safety - - - - - - - - - - 3.151
Side Force Inclination - - - - - - - 11.85
Number of circles tried - - - - - - 70

No. of circles F calc. for - - - - - 33

*hxkk

Frxxx CAUTION ***** FACTOR OF SAFETY COULD NOT BE COMPUTED FOR SOME
OF GRID POINTS AROUND THE MINIMUM

*xFxxk RESULTS MAY BE ERRONEQOUS *****

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2

Kings Island Turning Basin, Station 101+887, Savannah, Georgia

End of construction loading
Single circular loading

TABLE NO. 26

AEAAAAAAAA A AKX A AAAAAAAAAAXAAAXAAAAXAAAAAAAXAAAAXAAAXAAAAXAAAAAAAXAA AKX XX

* Coordinate, Weight, Strength and Pore Water Pressure
Information for Individual Slices for Conventional

*

* Computations or First Stage of Multi-Stage Computations.
* (Information is for the Critical Shear Surface in the

*

Case of an Automatic Search.)

*
*
*
*
*

AEAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAXAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAA XXX XX

Slice Slice Matl .

No. X Y Weight Type Cohesion
552.8 -6.9

1 558.3 -7.6 4280.3 6 .00
563.7 -8.3

2 564.9 -8.4 1986.0 6 .00
566.0 -8.6

3 570.7 -9.0 12401.6 6 .00
575.4 -9.4

4 578.7 -9.6 12698.8 6 .00
582.0 -9.7

5 582.1 -9.8 620.0 6 .00
582.3 -9.8

6 583.6 -9.8 6041.1 6 .00
585.0 -9.9

7 586.0 -9.9 4775.1 6 .00
587.0 -9.9

8 587.5 -9.9 2484.6 6 .00
588.0 -10.0

9 590.5 -10.0 12920.9 6 .00
593.0 -10.0

10 594.0 -10.0 5284.8 6 .00
595.0 -10.0

11 600.5 -9.9 28237.4 6 .00
606.0 -9.8

12 613.4 -9.3 36885.9 6 .00
620.9 -8.9

13 628.3 -8.0 35277.5 6 .00
635.7 -7.1

14 643.1 -5.9 32157.4 6 .00
650.4 -4.6

15 653.7 -3.9 13119.3 6 .00
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657.0 -3.2

16 663.5 -1.6 26922.0 6 .00 32.00 .0
670.0 -0

17 674.0 1.2 18303.6 5 .00 36.00 .0
678.0 2.3

18 682.2 3.7 21165.7 5 .00 36.00 .0
686.4 5.0

19 689.2 6.0 15892.6 4 200.00 28.00 .0
692.0 7.0

20 693.6 7.6 9676.3 4 200.00 28.00 .0
695.3 8.2

21 698.9 9.6 21071.1 3 .00 30.00 .0
702.5 11.0

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 26
AEAIAEAXAAXAAAAAAAAAXAAXAAXAAAXAAAAAIAAAXAAAhAAhkAkhkAkhkAhkkhkhAkhkhAhAkAhAkAhAkAhAkhAhkhhhihixix
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* Case of an Automatic Search.) *
R R R R R R R R e R R R R R R R R e R R e e e R R R e e e R R R R e R e e e
Slice Slice Matl. Friction Pore
No. X Y Weight Type Cohesion Angle Pressure
702.5 11.0
22 704 .2 11.7 9992.0 2 .00 32.00 .0
706.0 12.5
23 712.8 15.5 34266.2 2 .00 32.00 .0
719.6 18.6
24 722.3 20.0 11323.1 2 .00 32.00 .0
725.0 21.3
25 731.5 24.9 22730.8 2 .00 32.00 .0
738.1 28.5
26 742.5 31.2 11811.0 2 .00 32.00 .0
747 .0 33.9
27 753.2 38.0 10977.2 2 .00 32.00 .0
759.4 42 .2
28 760.2 427 936.7 2 .00 32.00 .0
761.0 43.3
29 764.2 45.6 1744 .2 2 .00 32.00 .0
767.3 47.9

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 27

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

* Seismic Forces and Forces Due to Surface Pressures for
* Individual Slices for Conventional Computations or the
* First Stage of Multi-Stage Computations.

* (Information is for the Critical Shear Surface in the

* Case of an Automatic Search.)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

ok o+ X X
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FORCES DUE TO SURFACE PRESSURES

Y for
Slice Seismic Seismic Normal Shear

No X Force Force Force Force X Y

1 558.3 0. -6.0 6262. 0. 558.1 -4.6
2 564.9 0. -5.0 1137. 0. 564.8 -1.5
3 570.7 0. -3.7 3720. 0. 570.3 1.4
4 578.7 0. -1.9 1420. 0. 578.3 5.9
5 582.1 0. -1.2 38. 0. 582.1 8.1
6 583.6 0. -.8 264 . 0. 583.5 8.8
7 586.0 0. -.2 89. 0. 585.8 9.9
8 587.5 0. -1 11. 0. 587.3 10.7
9 590.5 0. .5 0. 0. 590.5 11.5
10 594.0 0. 7 0. 0. 594.0 11.9
11 600.5 0. .5 0. 0. 600.5 11.4
12 613.4 0. 7 0. 0. 613.4 11.3
13 628.3 0. 1.7 0. 0. 628.3 11.9
14 643.1 0. 3.1 0. 0. 643.1 12.5
15 653.7 0. 4.4 0. 0. 653.7 12.9
16 663.5 0. 7.1 0. 0. 663.5 15.8
17 674.0 0. 10.9 0. 0. 674.0 20.3
18 682.2 0. 14.5 0. 0. 682.2 24 .7
19 689.2 0. 17.9 0. 0. 689.2 29.2
20 693.6 0. 19.6 0. 0. 693.6 31.5
21 698.9 0. 21.3 0. 0. 698.9 33.0
22 704.2 0. 23.1 0. 0. 704.2 34.5
23 712.8 0. 25.6 0. 0. 712.8 35.7
24 722.3 0. 28.3 0. 0. 722.3 36.7
25 731.5 0. 31.8 0. 0. 731.5 38.8
26 742 .5 0. 36.5 0. 0. 742 .5 41.8
27 753.2 0. 41.5 0. 0. 753.2 45.1
28 760.2 0. 45.1 0. 0. 760.2 47 .4
29 764 .2 0. 46.7 0. 0 764 .2 47.8

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading

TABLE NO. 29

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

* Information Generated During lterative Solution for the Factor *

* of Safety and Side Force Inclination by Spencer®s Procedure *
AEAIAAXAAXAAXAAAAAXAAXAAAAAXAAAIAAAXAAAAAAAAkAAkAAkAAAkAhAkAhAkAhAAhAhAAhAAhAAhAAhAhAhhhhhhkiikix
Trial Trial
Factor Side Force Force Moment Delta
Iter- of Inclination Imbalance Imbalance Delta-F Theta
ation Safety (degrees) (Ibs.) (ft.-1bs.) (degrees)

1 10.00000 15.0000 _6039E+05 .1042E+08
First-order corrections to F and THETA ......... -_.215E+02 -_.408E+00
Values factored by .232E-01 - Deltas too large -500E+00 -.946E-02

2 9.50000 14.9905 _5891E+05 .1016E+08
First-order corrections to F and THETA ......... -.190E+02 -.415E+00
Values factored by .264E-01 - Deltas too large -.500E+00 -.110E-01

3 9.00000 14.9796 _5727E+05 .9879E+07
First-order corrections to F and THETA ......... -.165E+02 -.424E+00
Values factored by .302E-01 - Deltas too large -500E+00 -.128E-01

Page 14
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4  8.50000 14.9667 -5544E+05 -9563E+07

First-order corrections to F and THETA ......... -.143E+02 -.435E+00

Values factored by .350E-01 - Deltas too large -_.500E+00 -.152E-01
5 8.00000 14.9515 .5337E+05 .9208E+07

First-order corrections to F and THETA ......... -.122E+02 -.448E+00

Values factored by .411E-01 - Deltas too large -_.500E+00 -.184E-01
6 7 .50000 14.9331 .5103E+05 .8806E+07

First-order corrections to F and THETA ......... -.102E+02 -.463E+00

Values factored by .489E-01 - Deltas too large -_.500E+00 -.226E-01
7 7 .00000 14.9105 .4836E+05 .8345E+07

First-order corrections to F and THETA ......... -.843E+01 -.481E+00

Values factored by .593E-01 - Deltas too large -_.500E+00 -.285E-01
8 6.50000 14.8820 _4527E+05 . 7815E+07

First-order corrections to F and THETA ......... -.680E+01 -.504E+00

Values factored by .735E-01 - Deltas too large -_.500E+00 -.370E-01
9 6.00000 14.8449 .4166E+05 . 7195E+07

First-order corrections to F and THETA ......... -.533E+01 -.533E+00

Values factored by .938E-01 - Deltas too large -_.500E+00 -.500E-01
10 5.50000 14.7949 .3739E+05 .6463E+07

First-order corrections to F and THETA ......... -.402E+01 -.573E+00

Values factored by .124E+00 - Deltas too large -_.500E+00 -.713E-01
11 5.00000 14.7236 .3227E+05 _5586E+07

First-order corrections to F and THETA ......... -.287E+01 -.629E+00

Values factored by .174E+00 - Deltas too large -_.500E+00 -.110E+00
12 4 .50000 14.6140 .2601E+05 .4516E+07

First-order corrections to F and THETA ......... -.187E+01 -.713E+00

Values factored by .267E+00 - Deltas too large -_.500E+00 -.190E+00
13 4 .00000 14.4238 .1820E+05 _.3184E+07

First-order corrections to F and THETA ......... -.104E+01 -.853E+00

Values factored by .480E+00 - Deltas too large -_.500E+00 -.410E+00
14 3.50000 14.0139 _.8193E+04 _1497E+07

First-order corrections to F and THETA ......... -.370E+00 -.113E+01

Second-order correction - lteration 1 ........ -.339E+00 -.113E+01

Second-order correction - lteration 2 .. -.339E+00 -.113E+01
15 3.16137 12.8840 -.7757E+02 .9128E+05

First-order corrections to F and THETA ......... -.110E-01 -.103E+01

Second-order correction - lteration 1 ........ -.109E-01 -.103E+01

Second-order correction - lteration 2 .. -.109E-01 -.103E+01
16 3.15051 11.8495 .6641E-01 -_.4874E+03

First-order corrections to F and THETA ......... .630E-04 .501E-02

Second-order correction - lteration 1 ... .631E-04 _501E-02
17 3.15057 11.8545 -1953E-02 .1214E+01

First-order corrections to F and THETA ......... -.195E-06 -.963E-05

Factor of Safety - - - - - - - - 3.151

Side Force Inclination - - - - - 11.85

Number of Ilterations - - - - - - 17

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
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End of construction loading
Single circular loading

TABLE NO. 38

AEAIAAAAXAAAAAXAAAAXAAXAAAAAAAAAAAXAAAAkAhkAkhkAhkhAhkkhkhkkhkAhAhkAhkAhAkAhAhAhkkhkhAhAhiiiikx
* Final Results for Stresses Along the Shear Surface *
* (Results for Critical Shear Surface in Case of a Search.) *

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx * %

SPENCER®"S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 3.151 Side Force Inclination = 11.85 Degrees

-------- VALUES AT CENTER OF BASE OF SLICE--—-——-——-—-
Total Effective

Slice Normal Normal Shear
No X-center Y-center Stress Stress Stress
1 558.3 -7.6 1069.0 1069.0 212.0
2 564.9 -8.4 1487.9 1487.9 295.1
3 570.7 -9.0 1854.1 1854.1 367.7
4 578.7 -9.6 2268.7 2268.7 450.0
5 582.1 -9.8 2403.3 2403.3 476.7
6 583.6 -9.8 2469.4 2469 .4 489.8
7 586.0 -9.9 2572.0 2572.0 510.1
8 587.5 -9.9 2633.6 2633.6 522.3
9 590.5 -10.0 2714.7 2714.7 538.4
10 594.0 -10.0 2761.3 2761.3 547.7
11 600.5 -9.9 2656.7 2656.7 526.9
12 613.4 -9.3 2515.0 2515.0 498.8
13 628.3 -8.0 2365.1 2365.1 469.1
14 643.1 -5.9 2126.2 2126.2 421.7
15 653.7 -3.9 1909.8 1909.8 378.8
16 663.5 -1.6 1954.7 1954.7 387.7
17 674.0 1.2 2121.0 2121.0 489.1
18 682.2 3.7 2311.0 2311.0 532.9
19 689.2 6.0 2568.5 2568.5 497.0
20 693.6 7.6 2671.8 2671.8 514.4
21 698.9 9.6 2616.1 2616.1 479.4
22 704.2 11.7 2523.8 2523.8 500.6
23 712.8 15.5 2204.9 2204.9 437.3
24 722.3 20.0 1800.4 1800.4 357.1
25 731.5 24.9 1469.1 1469.1 291.4
26 742.5 31.2 1100.7 1100.7 218.3
27 753.2 38.0 718.5 718.5 142 .5
28 760.2 42.7 472 .3 472.3 93.7
29 764 .2 45.6 206.2 206.2 40.9
CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION = .01 (= .116E-01)
SHOULD NOT EXCEED -100E+03
SUM OF FORCES IN HORIZONTAL DIRECTION = .02 (= .176E-01)
SHOULD NOT EXCEED -100E+03
SUM OF MOMENTS ABOUT COORDINATE ORIGIN = -1.30 (= -.130E+01)
SHOULD NOT EXCEED -100E+03
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM = .00 (= .329E-02)
SHOULD NOT EXCEED -100E+03

UTEXAS3 - VER. 1.120 - 10/08/92 - (C) 1985-1992 S. G. WRIGHT
Date: 4:13:2003 Time: 13: 9:22 Input file: k2
Kings Island Turning Basin, Station 101+887, Savannah, Georgia
End of construction loading
Single circular loading
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TABLE NO. 39

R R R R R R R R e R R R R b R e R R R R e S R e R e R e R e R R R e R e R R R R e
* Final Results for Side Forces and Stresses Between Slices. *
* (Results for Critical Shear Surface in Case of a Search.) *

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx * Xk

SPENCER®"S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 3.151 Side Force Inclination = 11.85 Degrees

--------------- VALUES AT RIGHT SIDE OF SLICE ——————————————

Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at

No X-Right Force Location Height Top Bottom
1 563.7 6520. -5.4 .459 766.2 1261.8
2 566.0 8058. -5.2 .434 610.2 1403.5
3 575.4 14958. -4.2 .378 290.5 1857.2
4 582.0 19604. -3.7 .340 445 2118.2
5 582.3 19795. -3.7 .339 35.7 2128.2
6 585.0 21544 . -3.5 .327 -43.9 2221.1
7 587.0 22793. -3.4 .317 -104.7 2288.3
8 588.0 23403. -3.4 .318 -100.0 2325.6
9 593.0 26373. -3.2 .314 -135.6 2492.9
10 595.0 27512. -3.0 .320 -95.7 2555.7
11 606.0 32858. -2.0 .367 302.9 2721.6
12 620.9 37966. -.1 .429 1037.9 2596.0
13 635.7 40854 . 2.3 .491 1956.3 2189.9
14 650.4 41723. 5.2 .567 3295.6 1412.5
15 657.0 41567. 6.6 .564 3220.9 1432 .4
16 670.0 40287. 9.7 .521 2391.7 1854 .4
17 678.0 39283. 11.6 .461 1463.8 2353.8
18 686.4 37489. 13.8 .392 577.5 2700.3
19 692.0 35178. 15.5 .360 229.4 2671.0
20 695.3 33604. 16.6 .354 170.3 2598.0
21 702.5 29587. 19.1 .354 158.9 2359.3
22 706.0 27626. 20.4 .364 226.8 2238.9
23 719.6 19799. 25.8 .402 451.4 1725.2
24 725.0 16804. 28.1 .415 499.1 1528.6
25 738.1 9969. 33.9 -450 566.6 1046.8
26 747.0 5896. 38.3 .480 543.4 693.5
27 759.4 1620. 45.3 .621 545.2 87.0
28 761.0 1227. 46.5 .807 864.8 -256.5
29 767.3 0. -6.3 BELOW .0 .0

CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION

.01 (= .116E-01)

SHOULD NOT EXCEED -100E+03

SUM OF FORCES IN HORIZONTAL DIRECTION = .02 (= .176E-01)
SHOULD NOT EXCEED -100E+03

SUM OF MOMENTS ABOUT COORDINATE ORIGIN = -1.30 (= -.130E+01)
SHOULD NOT EXCEED -100E+03

SHEAR STRENGTH/SHEAR FORCE CHECK-SUM = .00 (= .329E-02)
SHOULD NOT EXCEED -100E+03

END-OF-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM(S) ASSUMED

Page 17



APPENDIX F

MAPS ACQUISITION

(Links Below)

MAP 1 - 69+500 to 71+295 1.5ac/0 + 0.7ac/+8 MLW
MAP 2 - 86+000 to 88+500 4.3ac/0 + 0.9ac/+8 MLW
MAP 3 - 96+000 to 97+000 (owner State of Georgia)
MAP 4 - 98+200 to 100+500 Kings Island Turning Basin

MAP 4a - 101+200 to 102+500 2.5ac/0 + 0.3ac/+8 MLW
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CESAS-EN-GS 06 DEC 01

MEMORANDUM FOR RECORD

SUBJECT: Trip Report, Savannah Harbor Expansion, Savannah, GA; Inspection of
Dock Structures, Inner Harbor

1. DATE OF TRIP: 14 and 15 NOV 2001

2. PURPOSE OF TRIP: To inspect the condition of existing docks and structures
located on the Savannah River. Inspection is intended only to document existing

conditions prior to the work anticipated for the Savannah Harbor Expansion.

3. PERSONS MAKING TRIP: Joseph Hudak Jr., EN-GS

Judy Wood, PD-EI
Wilbur Wiggins, EN-HC
Gabriele Supon, PD-E
Cone Bostwick, OP-NE

4. PERSONS CONTACTED:

None

5. BACKGROUND: The Savannah Harbor expansion proposes to deepen the existing
shipping channel from approximately -42 to -48 feet mean low water (mlw), while
maintaining the existing channel side slopes. The work also anticipates
expanding Kings Island Turning Basin and widening selected areas at curves or
turns to allow larger ship size(s) access to the port facilities. Based on past
experience involving property owners and their claims that channel dredging could
impact their facilities, it was decided by the Savannah Harbor Expansion Team
that we should try to document conditions of existing facilities along the banks
of the proposed new work. Therefore, a trip was planned to take photos and notes
under low tide conditions using a small boat and camera.

6. OBSERVATIONS:

The following docks and structures were photographed over a two-day period, 14
and 15 November, 2001. The majority of structures appear to be in good to
excellent condition, to the extent they could be observed from a low tide
condition. All observations were made while the tide was at or near zero mean
low water (mlw) elevation. Photographs are attached illustrating observations.
The following condition assessments are the subjective opinion of the observer
and do not reflect detailed analyses, as-built research, or underwater
investigations. Exceptions to the good or excellent opinion are discussed
separately herein.

Property Condition
Excellent  Good Fair Poor Very Poor

Southern Energy Co. Docks
Kemira Inc. Docks

Old Fort Jackson, Moat/Riprap
ST Services #1, Concrete & Steel
Unocal Docks

X XX XX

ST Services #2, Wood & Steel X
Standard Concrete Products

Georgia Pacific Gypsum X
Wood Chip Exp. Facility X



CESAS-EN-GS 06 DEC 01
Subject: Trip Report, Savannah Harbor Expansion, Savannah, GA; Inspection of
Dock Structures, Inner Harbor

Property (Con’t) Condition
Excellent  Good Fair Poor Very Poor

East Cost Terminal, Wood Dock X
U.S. Army Corps of Engineers, Dock
Marriott Hotel, Deck

River Walk/Savannah Electric
Retaining Structure, Wood (73+000 to 73+400) X
Weston Hotel, Steel X

Convention Center, Steel X

Moran Towing, Dock X

Parking and Ferry Dock, 74+500 X

River Street, 74+800 to 75+200
Crescent Towing, Wood Piles X

Crescent Towing, Brick Wall X
T.1.C

Powell Duffryn Dock, Piles

River Street/Hyatt, Concrete Piles X
Savannah Electric Substation, Steel

Savannah Marine Services, 77+300

Former Graham Radio Property, 78+000 (No Dock,
Blue Circle Cement, Concrete/Steel X
Tallmadge Bridge Pier North, Concrete X
Georgia Ports Authority Docks (AIl) X

and others on GA Side, 79+300 to 103+000
Colonial Terminals

Intermarine

Union Camp, GA Side, Steel

Citgo, Steel

Georgia Kaolin Terminals, Steel

X X X

x

(located in widener)
ut in a Widener Area)

O X X > X

XX XXX

Old Fort Jackson:

The timber piles and wood retaining structure supporting the moat foundation
were observed to be in a deteriorated condition. The newer steel sheet piling
supporting the moat intake structure was observed to be in excellent condition.
Rip rap on both sides of the moat, upstream and downstream, had minor
deficiencies consisting of sloughed or failed riprap areas. The Fort Jackson
area iIs designated for remedial work under the O&M program and will not be
addressed as a part of the Savannah Harbor Expansion work.

East Coast Terminal Docks:

There’s a new concrete dock structure located downstream of East Coast’s wood
supported docks that appears to be in excellent condition. However, at the time
of this writing, it is not clear whether this dock is the property of East Coast
Terminal. The wood piling and foundations supporting East Coast’s dock was
observed to be in an advanced state of disrepair. The vast majority of wood
piles and cross-member supports were observed to be worn, broken, and reduced
from original size by wear and tear over an extended period of time. All of East
Coast Terminal docks are located from 90 feet to 120 feet from the shipping
channel.

The retaining structure consists (consisted) of wood piling driven along the
riverbank to help retain the softer soils placed for filling an old connecting
waterway (many years ago). Some of these piles were removed, and a small
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Retaining Structure, Wood, (73+000 to 73+400), Between the Engineer Yard and Slip
No.1

portion remains. Due to the expected soft nature of the bank material, side
slopes flatter than 1 vertical on 3 horizontal may result. For this reason,
subsurface investigation is planned to determine the extent of possible
sloughing. It is also noted that the bank at zero mlw is

located approximately 130 feet to 150 feet from the shipping channel, well
outside the influence of proposed dredging operations.

Parking Area and Ferry Dock, River Street Area, Approximately 74+500

The parking area and dock facility is supported on concrete type bent
structures supported on wood piling. The bottom of the concrete and the top of
piling occurs at approximate elevation +2 mlw. The contact between the concrete
and the wood was observed to mostly open, meaning that a gap exists between the
piling and the concrete. The gap is estimated to vary approximately evenly from
several inches on the outside to complete contact near the shoreline. While both
the wood and the concrete appeared to be in reasonably good condition, the gap
suggests that repetitive loading and unloading of the dock resulted in pushing
the wood piling lower than original design. Tops of piles did not appear to be
“broommed”, broken or otherwise damaged. Minor spalling of the concrete portion
was noted and photographed. The distance (horizontal) between the nearest piling
and the shipping channel is approximately 100 feet.

Crescent Towing & Salvage Co., Brick Wall, Approximately 75+600

The condition of the brick wall and the observable wood supporting structure
appears to be in a deteriorated condition. However, the piling and dock
immediately behind the wall appear to be in good to fair condition. The
horizontal distance between the wall and the shipping channel is approximately
150 feet.

Union Camp, GA Side, Steel, Approximately 87+000 to 88+000

The sheet-piling wall along the Union Camp property was observed to be in an
altered, modified and/or deteriorated condition from approximate elevation of 0O
to plus 2 mean low water (mlw). The condition noted consisted of irregular to
rectangular shape holes breaching the sheet piling. Holes are estimated to be
approximately 1 to 2 square feet in size each. The proximity of the sheet piling
to the shipping channel varies from approximately 230 feet to 300 feet.

7. DISCUSSION:
a. General

Approximately 101 photographs representing 36 separate properties have been
taken and are attached to this report. The properties photographed and addressed
herein are not all inclusive of all properties along the Savannah River Expansion
Project. Properties outside the scope of work and above channel station 103+000
were not included nor viewed. Properties within the scope of work and located
well beyond the proposed new work were not observed or addressed herein.
Distances estimated from aerial survey maps and channel alignments of 300 to 1000
feet or more are examples of properties considered beyond the influence of the
new work. However, each of these areas was reviewed using the available maps and
soundings at the time of this report.
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Properties within the scope of work between 91+000 and 103+00 on the Georgia
side were observed, but not photographed. These properties are identified on the
Annual Survey Sheets as Southern Bulk Industries, National Gypsum Company,
Rubberoid Company, G.A.F. Corporation, PAK Tank Incorporation, and GPA’s Garden
City Terminals. These facilities exist in locations where soundings indicate
relatively deep water. Due to existing river depths and proximity of the
property to the shipping channel, the proposed expansion work is not anticipated
to have any effect whatsoever on these facilities or their respective bank
slopes.

The U.S. Coast Guard Station at Tybee, the Savannah Bar Pilots Dock and Oysterbed
Island Training Wall were not observed during this trip. However, the depth of
water and their respective distances (190 feet to more than 1000 feet)from the
shipping channel suggest that the proposed work will have no effect on these
structures whatsoever.

b. Structures Considered in Excellent and/or Good Condition

The structures observed and considered in excellent and/or good condition are
either (1) in good condition and by their proximity or distance away from the
shipping channel, not likely to be influenced by the proposed expansion; or (2)
appear to be well engineered, soundly constructed, well maintained, and unlikely
to be effected by the proposed expansion regardless of proximity. Again, the
above statement is based on observations of the visible and is the opinion of the
observer.

c. Structures Considered as Fair, Poor, or Very Poor Condition

Each of these structures appears to need repairs, replacement, or other
remedial effort. The proposed expansion work is not expected to affect these
structures. However, the property owners should probably be advised of
observations made and we should request additional information regarding the as-
built construction of these structures (if available) as a supplement to
observations.

d. Structures and Properties Located Adjacent to Channel Wideners

Several properties and structures are located in widening areas where such
“‘wideners” will likely have some Impact. These areas are itemized iIn the
following:

(1) Kings Island Turning Basin and North to Station 103+00 adjacent to DMCA
2A. The turning basin expansion and wideners proposed will result directly iIn a
“taking” situation.

(2) Union Camp Property, Hutchinson Island, Stations 87+500 to 88+300. The
proposed widener will result directly In a “taking’ situation.

(3) Savannah Marine Services and the former Graham Radio Corp. Property,
Stations 77+500 to 77+800. The proposed widener should be expected to influence
the stability of Savannah Marine’s sheet pile wall, depending on the as-built
construction properties of the wall and may result in a “taking’ situation.
Immediately adjacent is the former Graham Radio property and unprotected
riverbank where the proposed widener is expected to result directly in a “taking’
situation.
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(4) T.1.C. Station 76+200. The proposed widener should be expected to
influence the stability of T.1.C.”s sheet pile wall, depending on the as-built
construction properties of the wall and may result in a “taking’ situation.

(5) Wood Chip Exporting Corp., Stations 65+900 to 66+200. The proposed
widener will result directly in a “taking” situation.

8. RECOMMENDATIONS:

The only recommendation at this time would be to notify all property owners along
the proposed harbor expansion of the intent to deepen and selectively widen
certain areas of the shipping channel and request from them any available
structural as-built dock information. Specifically, ask for depths of piles,
types and sizes of piles, size and location of pile wall tie-backs, and any other
information regarding year of construction, type of construction, and allow
owners to add any other information they feel is appropriate.

9. If you have any questions, please call Mr. Joe Hudak at (912) 652-5681.

JOSEPH D. HUDAK JR., P.E.
Geotechnical & HTRW Branch,
Soils Section

Trip photos are attached from the following files. Each photo has a short
description and associated channel station location.

Trip Report photos ‘'pl4NovA.doc’ (first) Attached

Trip Report photos 'pl4NovB.doc' (Second) Attached

Trip Report photos ‘pl15NovA.doc' Attached


k7tsejdh
Text Box
Trip Report photos 'p14NovA.doc' (first) Attached

Trip Report photos 'p14NovB.doc' (Second)  Attached

Trip Report photos 'p15NovA.doc'  Attached


SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Southern Energy Company LNG-Location M2 between Stations 38+300 to 39+500, Concrete
and Steel Piling, Excellent Condition

Southern Energy Company LNG-Dock Fender between Stations 38+300 to 39+500, Steel
Piling, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Southern Energy Company LNG-Dock Piling between Stations 38+300 to 39+500, Concrete
Piling, Excellent Condition

Southern Energy Company LNG-Location M2 between Stations 38+300 to 39+500, Concrete
and Steel Piling, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Southern Energy Company LNG-Dock and Piling between Stations 38+300 to 39+500,
Concrete Piling, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Kemira Inc. River Station 56+000, Pipe Dock. Wood Piles, Good Condition

Kemira Inc. River Station 56+000, Pipe Dock. Wood Piles, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Foundation — Concrete and Steel,
Good Condition

LITY

Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Foundation — Concrete and Steel,
Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

I/

Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Foundation — Good Condition,
Looking Downstream
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Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Piling Foundation — Good Condition,
Steel Dock Beams Showing Deterioration



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Piling Foundation — Good Condition,
Steel Beams Showing Deterioration

Kemira Inc. Dock and Pier. Stations 57+000 to 58+000, Piling Foundation — Good Condition,



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Old Fort Jackson, Downstream RipRap, Station 58+500

Old Fort Jackson, Downstream Moat Brickwork, Station 58+500



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Old Fort Jackson, Downstream Moat Brickwork, Station 58+500

Old Fort Jackson, Upstream Riprap, Station 58+700



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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ST Services #1, Concrete and Steel Piling, Station 60+500, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Unocal, Concrete Piles, Station 61+000, Good Condition

Unocal, Concrete Piles, Station 61+100, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

ST Services #2, Station 62+000, Steel Piles, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

ST Services #2, Station 62+300, Wood Piles, Fair Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Georgia Pacific Gypsum, Station 63+250, Concrete Piles, Good Condition (Close-Up)



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Georgia Pacific Gypsum, Steel Piles, Station 63+000, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Georgla Pacmc Gypsum Steel Piles, Statlon 63+000, Good Condltlon



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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Wood Chip Facility, Station 67+000, Steel Piling, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

East Coast Terminal Company, Station 69+800, Wood Piles



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

East Coast Terminal, Station 68+100, Wood Piling, Berth 4, Deteriorated/Broken Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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East Coast Terminal, Station 68+500, Wood Piling, Berth 4, Deteriorated/Broken Condition

East Coast Terminal, Station 68+500, Wood Piling, Deteriorated/Broken Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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East Coast Terminal, Station 69+400, Wood Piling, Deteriorated/Broken Condition

East Coast Terminal, Station 70+000, Wood Piling, Deteriorated Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Marriott Hotel, Concrete Piles, Station 72+350, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Marriott Hotel, Concrete Piles, Station 72+500, Good Condition
Note blocked and broken flap gate at drainage pipe



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

River Walk/Savannah Electric, Concrete Piles, Station 72+600, Good Condition

River Walk/Savannah Electric, Concrete Piles, Station 72+800, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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Parking Lot/Ferry Dock, Concrete Support on Wood Piles, Station 74+600, Poor Condition
Note: Several to many wood piles not in contact with concrete support(s),Elevation ~1 MLW.



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

River Street, Approximate Station 75+200, Concrete and Steel Piling, Good Condition
City Hall Area



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

River Street/Savannah Electric, Station 77+000



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Savannah Electric Peaking Plant, Approx. Station 77+500, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Colonial Terminals, Approx. Station 83+000, Piling in Good Condition

Station 83+500



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Colonial Terminals, Station 86+000, Concrete Piles, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Union Camp Corp., Approx. Station 88+000, Steel Sheet Piling rusted thru at low water line



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001
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Union Camp Corp., Approx. Station 88+000, Steel Sheet Piling rusted thru at low water line



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Citgo Asphalt Refining Co., Station 90+000, Steel Sheet Piling, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

Citgo Asphalt Refining Co., Station 90+000, Steel Sheet Piling, Good Condition
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Georgia Kaolin Terminals, Station 90+700, Steel Sheet Piles, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 14 NOVEMBER 2001

North of Kings Island TB, Station 101+400, Widener/Taking Area

North of Kings Island TB, Station 102+200, Widener/Taking Area



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Standard Concrete Products, Station 62+600, Concrete Piers and Beams, Excellent Condition
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ST Services #2, Station 62+200, Wood/Steel Piling, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

ST Services #2, Station 62+200 to 61+800, Wood/Steel Piling, Good Condition

ST Services #2, Station 61+900, Wood/Steel Piling, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001
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Unocal, Station 61+800, Wood Piling, Good Condition

Unocal, Station 61+500, Concrete Piling, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

U.S. Army Corps of Engineers Yard, Concrete Sheet Piles, Station 72+800, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Artifact Area, Wood Piles/Retaining, Station 73+000

Artifact Area, Wood Piles/Retaining, Station 73+400



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Weston Hotel, Steel Sheet Piles, Station 74+000, Good Condition
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Weston Hotel, Steel Sheet Piles, Station 74+000, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Weston Hotel, Steel Sheet Piles, Station 74+500, Good Condition

Convention Center, Steel Sheet Piles, Station 74+700, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Convention Center, Steel Sheet Piles, Station 74+700, Good Condition

Convention Center, Steel Sheet Piles, Station 75+000, Good Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

GEORGIA

NEW ORLEANS LA

Cresent Towing & Salvage Company, Station 75+500, Brick Retaining Wall

Cresent Towing & Salvage Company, Station 75+600, Brick Retaining Wall



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

TIC, Station 76+000, Spud Barge

TIC, Station 76+000, Spud Barge



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

TIC, Approx. Station 76+100, Steel Sheet Piling in Good Condition

Powell Duffryn Dock, Station 76+200



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Powell Duffryn Dock, Station 76+300

Powell Duffryn Dock, Station 76+500



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Powell Duffryn Dock, Station 77+000

Savannah Marine Services, Station 77+250



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Savannah Marine Services, Station 77+350

Chatham County/Old Radio Station Property, Station 78+000



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Blue Circle Cement, Approx. Station 78+300

Blue Circle Cement, Approx. Station 78+550, Steel Shell Piles, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001

Blue Circle Cement, Approx. Station 78+600, Steel Shell Piles, Excellent Condition

Blue Circle Cement, Approx. Station 78+800, Steel Shell Piles, Excellent Condition



SAVANNAH HARBOR EXPANSION — DOCKS - 15 NOVEMBER 2001
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Tallmadge Bridge Pier North Side, Station 79+300, Good Condition

Georgia Ports Authority Berth 13, Station 79+700, Concrete Piles, Excellent Condition



APPENDIX H

PRELIMINARY ASSESSMENT

(Click here)



SOIL BORING ANALYSES LOCATIONS / PRELIMINARY ASSESSMENT
31 January 2002

1. The existing Savannah Harbor is approximately 32 miles long (along the centerline of
the channel), stretching from the Atlantic Ocean to the former New Cut Channel
(Channel Stations —60+000 to 103+000). The Savannah Harbor Expansion Project
proposes to add 25,000 feet of outer channel (New Channel Stations (-60+000 to -
85+000), widen selected turns within the inner harbor, and enlarge the existing Kings
Island Turning Basin (Inner harbor). The outer channel work does not impact privately
owned real estate. The inner harbor, for the purpose of this study, shall be described as
being all reaches from Channel Station 0+000 to 103+000. There is approximately 20
miles of land on each side of the river (approximately 40 miles of river banks), and many
properties that could be affected by the project depending, in part, on the proximity of the
land to the proposed channel deepening and/or widening. The Corps of Engineers does
not recommend taking soil samples from all properties located along the Savannah River
and in the Savannah Harbor.

2. The publications by the Department of the Army, Corps of Engineers, Office of the
Chief Engineers entitled “Engineering and Design, Geotechnical Investigations,” EM
1110-1-1804 (29 February 1984) and “Soil Sampling,” EM 1110-2-1907, are the primary
sources on how to take soil samples. These engineering manuals indicate how to take the
samples, but do not identify with any specificity the locations where samples must be
taken. There are no regulations, internal guidelines, policies or other directives that
specify the conditions under which soil samples must be obtained or the properties from
which soil samples must be taken. The designing soils engineer has the discretion to
decide, based on his or her best judgment as an engineer, the locations where it will be
necessary to take soil samples for analysis.

3. The soils engineering staff for the Corps of Engineers is responsible for determining
where soil samples for slope stability and demolition purposes will be taken in
connection with the Savannah Harbor Expansion Project. During the course of
determining the locations where it would be necessary for the Corps of Engineers to take
soil samples for analysis, we considered the following factors: 1) the proximity of a
property to the proposed project, 2) the type of material likely to be encountered (as
obtained from past soil borings in the vicinity), 3) the slope of the riverbank, 4) the
configuration of the existing channel, 5) hydrographic surveys, 6) topographic surveys
and aerial photographs, 7) the configuration of the proposed navigation channel, 8)
whether the proposed channel intersects with adjacent property, 9) the proposed method
of dredging, 10) the available budget, 11) the cost of taking and analyzing soil borings,’
and 12) the likelihood that soil sample analysis will yield necessary information. In

! The cost of a soil boring, including laboratory testing and analysis, and subsequent
analysis of the drilling and test results, varies from approximately $10,000.00 to
$12,500.00, per boring.



addition, we considered historic information, including: 1) most recent surveys, 2)
problems arising out of most recent dredging projects, and 3) historic structures and
artifacts.

4. In connection with the Savannah Harbor Expansion Project, we also conducted site
inspections of all areas that could be affected by the project, by boat and by land.
Documentation, photographs, and comment from the most recent inspections are
contained in Memorandum For Record dated 06 December 2001, Subject: Trip Report,
Savannah Harbor Expansion, Savannah, GA; Inspection of Dock Structures, Inner
Harbor.

5. The decision whether to test certain property is based on an analysis of the above
factors, and not the ownership of the property. The taking of soil samples, like any other
expenditure in connection with a harbor expansion project, must be justifiable.
Engineering judgment is used to determine the locations where the taking of soil samples
will yield necessary information.

6. Soil borings and samples were taken during preliminary study analysis which will
need to be augmented based on the now proposed channel configuration, and again
(possibly) augmented after final model studies have been completed. Each of the
following areas represents a ‘taking’ or real estate acquisition necessary to accommodate
proposed channel widening. Areas which are known to involve ‘taking’ by virtue of
direct intersection of proposed work to the existing channel/river configuration or where
there is some question regarding existing bulkhead and/or channel bank stability are 1)
Argyle Island between Channel Stations 101+000 and 103+000, 2) Kings Island Turning
Basin between Channel Stations 98+700 and 100+500, 3) International Paper, northeast
riverbank, between Channel Stations 87+450 and 89+500, 4) Savannah Marine Services
and the former Graham Radio Corp. Property, Channel Stations 77+250 to 77+650, 5)
T.1.C., Channel Stations 76+000 to 76+200, and 6) Property located at or adjacent to
Wood Chip Exporting Corp., Channel Stations 65+950 to 66+200. Each of the above
described areas either have been or will be investigated with regard to subsurface
condition, profiles, material strength and bank stability.

7. Areas of concern that do not involve a direct intersection of the proposed project to the
existing river configuration, and are recommended for soil testing are listed in the
following:

a. Hutchinson/Fig Island between the U.S. Army Corps of Engineers Yard and Slip
No.1, known as an archeological site consisting of soft fill materials and old ship/boat
wrecks (Approximate Channel Stations 72+700 to 73+700). This area is recommended
for subsurface exploration and testing to better determine bank stability with regard to the
proposed project.

b. South Channel Training Wall, Elba Island side, Channel Stations 50+000 to 51+700,
and near Southern Energy Corporation’s natural gas pipeline crossing. Channel widening
proposed along this reach will likely involve debris and/or training wall (or remnant)
removal. Exploratory investigation is planned to determine size and extent of possible
debris removal.



c. The extended bar channel area from -60+000 to -85+000. While not of concern to
adjacent properties (none), subsurface sampling and testing will be performed to
determine the character of materials proposed for removal.

d. Other areas are subject to subsurface testing and analysis. Such include aquifer
studies for salt-water intrusion, which are considered beyond the scope of this writing.

8. Problematic areas exist that involve deteriorated, broken and/or highly questionable
structures with regard to their stability and are located near or adjacent to the proposed
project. These areas are not recommended for subsurface study, but will need to be
addressed as separate issues. Each is listed in the following:

a. Cantilevered Parking Lot and Dock Facility (Owner: Sylvan Byck) located between
Moran Towing and the eastern end of the original Rousakis Plaza, located opposite the
Shrimp Factory on River Street, and approximately between Channel Stations 74+270
and 74+400. The foundation for the cantilevered concrete parking area consists of wood
piling. As noted in the trip report dated 06 December 2001, a gap or open area exists that
varies from about 1 foot to less than 1 foot between the pile tops and the concrete,
depending on pile location. Given the relatively good condition of the pile tops, it is
surmised that repeated loading and unloading of the parking lot has subsequently driven
the piles into supporting soils beyond the depth that piles were originally installed. In
any case, the gap between the pile tops and supporting concrete indicates a pile bearing
failure that leaves the concrete section free to flex and move within existing constraints.
Repeated movement or flexing of the concrete structure could lead to (if not already)
structural problems for the parking facility. This facility in its present condition requires
substantial foundation repair(s).

With regard to the proposed harbor expansion, it should be noted that over-swing
normally associated with pipeline dredging (estimated at approximately 4 to 6 feet) could
lead to an approximate loss of 2 feet of channel side slope soil material that currently
helps support the outermost piling. While true for the outermost piles, the estimated 2
feet of possible material loss is unlikely to have an appreciable effect on remaining
interior piles. In addition, it is noted that the same amount of remedial or repair work
will be required, with or without the harbor expansion project.

Subsurface sampling and testing in this area isn’t likely to yield any new or useful
information with regard to the facility and therefore is not recommended. It is
recommended that the property owner be advised of the foundation conditions discovered
before actual dredging occurs

b. International Paper (formerly Union Camp), southwest side, located between
Channel Stations 87+500 and 89+600. The sheet-piling bulkhead contains numerous
holes approximately 1-foot square in size at or near the zero mlw elevation. It is unclear
whether these holes have been cut deliberately (given the near uniform hole sizes),
perhaps as a previous drainage effort, or if the holes are the result of long term pile
corrosion at the low water mark.

With regard to the proposed project in this vicinity, the resulting side slope from project
dredging is not expected to change or alter existing conditions directly adjacent to the



bulkhead. The above expectation is based on the distance of the bulkhead from the
proposed channel work and considering usual dredging practices.

Subsurface sampling and testing in this area is not likely to yield any new or useful
information with regard to the facility or project and therefore is not recommended.
However, it is recommended that the property owner be advised of the bulkhead
conditions discovered during our site inspection.

c. Crescent Towing and Salvage Company approximately located between Channel
Stations 75+500 and 75+800. Crescent’s brick wall and brick retaining wall structures
appear to be supported or partially supported on wood piling. The wall is severely
cracked, with portions of the wall either removed, or broken and subsequently fallen into
the river. The wood piling behind the brick wall and supporting the dock facility appears
to exist in a fair to good condition.

With regard to the proposed project and the Crescent property, the harbor expansion
could have some effect on the stability of the brick wall and supporting piles. While it is
not recommend that sampling and testing be performed solely for this facility, testing and
sampling is currently planned for Crescent’s neighboring facility, T.1.C., located
approximately 400 feet upstream. Given the contiguous nature and similar histories for
this reach, the sampling, testing and analysis currently planned should be considered
sufficient and cost effective. The results of the analysis for the reach between Channel
Stations 75+500 and 76+250 will be applied to the landmass / riverbank without regard to
who owns which part. Any subsequent recommendations will be addressed after analysis
has been completed.

d. East Coast Terminal Company, approximate Channel Stations 68+000 to 69+700.
Observations reveal the supporting foundation for the dock facility at East Coast
Terminal exists in an advanced state of deterioration and disrepair. This includes piling,
pile bracing, wood retaining structures and portions of the concrete deck.

With regard to the proposed project in this vicinity, the resulting side slope from project
dredging is not expected to change or alter existing conditions adjacent to the East Coast
dock facility. This conclusion is based on the distance of the dock from the proposed
channel work (80 to 120 feet) and considered usual dredging practices.

Subsurface sampling and testing in this area is not is not recommended. However, it is
recommended that the property owner be advised of the dock facility foundation
conditions discovered during our site inspection.

9. The remaining properties, structures and/or other items within the scope of the
proposed harbor expansion exists in or belongs to one of the following conditions:

a. Located by sufficient distances from the proposed work so as not to be impacted and
are not recommended for sampling and testing of soil materials or further studies.

b. Located near, but outside, the proposed work and exist in an excellent to good
condition. Sampling and testing in the vicinity of such facilities will not provide any



useful information with regard to the proposed work and such sampling and testing is not
recommended.

c. Is currently under design for remediation / repair of structural facilities to be
implemented as an item separate from the proposed project. i.e. Old Fort Jackson moat
and bank protection.

d. Belongs to a group or class probably best described as obstructions and are being
addressed as separate issues. i.e. CSS Georgia, sunken barges, training wall(s), etc..
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GENERAL CORRESPONDENCE

NOTE: Not all files available in the Correspondence directory
are listed below. Reading availability is dependent on viewing
software programs including Arc Info, Arc GIS, MicroStation

and/or AutoCad, and Visio.

Assumptions and Problems

Bridge Article

Container Facilities Feasibility Study
Expansion Plan Formulation

Preliminary Alternative SavHarb Expansion
Savannah Harbor Expansion

Savannah Harbor Questions

Savannah Harbor

Savannah Harbor Area Map
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REVIEW OF PREVIOUS STUDIES

The following links represent partial, but important reviews of
past geotechnical and slope stability studies made in the process of
widening and deepening the Savannah River.

Appendix D of the first DM listed, starting on page 168, contains

earlier slope stability studies performed for the Savannah River.
(Required reading for the not-so feint of heart)

1992 Savannah Harbor Deepening - Design Memorandum and
Appendices B-E - Vol 1

1992 Savannah Harbor Deepening - Design Memorandum
Appendices F through I - Vol 2

1992 Savannah Harbor Comprehensive Study Main Report

1975 Feasibility Report
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