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Attention: Mr. T. H. Robertson
Project Engineer

Subject: Report of Engineering Evaluation
Petit Cove Dam
Dawson County, Georgia
LETCO Job Number 7502

Gentlemen:

Law Engineering Testing Company has completed the authorized subsur-
face investigation and engineering evaluation of seepage from the Petit
Cove Dam in Dawson County, Georgia. The dam, which is approximately 125
feet high and approximately 90C feet long, is part of the Big Canoe project,
and is located approximately 65 miles north of Atlanta. This report pre-
sents the findings of the investigation along with our evaluations and re-
commendations.

OQur initial observations of the dam indicated a spring in the right
abutment apnroximately 100 feet from the embankment face. The embankment
face was wet on the right side up to approximately the second berm. Major
seepage of water was cbserved at the intersecticn of the embankment face
and the left abutment. We were informed that the measured flow was approxi-
mately 50 gallons per minute.

The purpose of this investigation was to determine the most probable
seepage paths and to recommend appropriate solutions for controlling flow
of this water. The investigation consisted of soil test borings on the dam
abutments, visual observation of the dam, the installaticn of piezometers
on the downstream face of the dam, data review of pertinent material regard-
ing the construction of the dam, and discussions with Mr. William E. Edens
of Baldwin & Cranston Associates 1in regard to construction of the dam.
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INYESTIGATIVE PROCEDURES

Field Investigation: The nature and consistency of the abutment soils
were investigated by two soil test borings. The borings were drilled at
locations shown on the accompanying site plan. The borings were located in
the field by our drill crew by taping distances and estimating right angles
from prominent site features. Standard penetration tests were performed at
regular intervals within the borings. The drilling and sampling procedures
used conformed to ASTM Designation D 1586-70.

Rock was cored in both of the soil test borings to determine the nature
and continuity of the rock underlying the site. The procedures used during
rock coring conformed to ASTM Designation D 2113-62.

Test boring records are attached graphically showing soil descriptions,
ground surface elevations, and penetration resistances. Rock descriptions,
recovery percentages, and the bit size used are shown on the accompanying
core boring records. The method of soil test boring and rock coring are
discussed in more detail in the Appendix.

Piezometers: The phreatic surface on the downstream face of the dam
was meastirad by piezometers. Five piezometers were installed on the down-
stream berms by augering 20 feet into the dam. A casing (2 inch diameter
minimum) was inserted into the auger boring, and a small diameter pipe was
located within the casing. The small diameter pipe extends below the out-
side casing pipe and is seated into a well graded sand. The sand is used
to fil1l the void created by the pipes. A bentonite clay is used for seal-
ing the void from rising water.

AREA GEOLOGY

Dawson County is Tocated in the southern Piedmont Physiographic Region,
which contains the oldest geologic formations in the southeastern United
States. Since their origin, over 600 million years ago, these Precambrian
rocks nhave undergone repeated cycles of metamorphism, folding, faulting,
and intrusion.

The parent rocks in this region are composed primarily of quartz, feld-
spar, mica, and a wide variety of the dark minerals such as hornblende and
the various pyroxenes. Because of their crystalline structure, chemical de-
composition occurs first as a breakdown along boundaries of individuai min-
eral crystals. As a result, partially weathered rock has the appearance of
a dense sand. The crystails occupy the same position as they occupied in the
original rock. With further weathering, the individual crystals are attacked
and tne mass becomes a micaceous silty sand or a micaceous sandy silt in
which the original banding of the parent rock is apparent but in which the
original crystalline structure is obscursed. Finally, in the more advancad
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stages of chemical weathering, the materiais change into a red or reddish
brown silty clay or clayey silt. The original structure and ba ed appear-
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ance are lost. Soils formed by this chemical weathering process of the un-
derlying rock are called "residual".

SUBSURFACE CONDITIONS

Four major subsurface soils were encountered by our exploration. These
are: 1.) fill soils, 2.) residual soils, 3.) very hard soils and partially
weathered rock, and 4.) rock. At the ground surface, a thin layer of the
gravel base course of the roadway was encountered in both the borings as
shown on the boring logs.

Fill Soils: The dam embankment is compacted soil fili. Fill soils
were encountered in both soil test borings and in all of the piezometer
borings. Both soil test borings encountered approximately 1 foot of base
course material for use in the roadway construction. The maximum depth of
fill soil in the soil test borings was 8.5 feet in Boring B-2, while fill
soil was encountered in all the piezometer borings to their termination
depth. The consistency of the fill soiis varied from hard to very stiff.
The fil11 soil consisted of brown, fine to coarsa, sandy micaceous silt in
Borings B-1 and B-2, while in piezometers P-1 through P-5 the soil was a
brown gravelly micaceous silt. Small rock boulders were encountered within
some of the piezometer borings.

Residual Soils: Both soil test borings encountered residual soils. Re-
sidual soils are those soils which have been formed by the in-place weather-
ing of the crystalline rock. The residuum at the site is generally very
stiff to hard brown to reddish brown fine sandy micaceous silt. The upper
residual soils vary in thickness from approximately 3.5 feet in Boring B-2
to 5.0 feet in Boring B-1.

Very Hard Soils and Partially Meathered Rock: There is a transition
zone of very hard soils or partially weathered rock below the upper residual
soils, and above the relatively sound unweathered rock. The partially weather-
ed rock zcne is very dense or very hard in consistency. This material is
also residual soil in that it has been formed by the in-place weathering of
the underlying rock. Within this zone, weathering has not proceeded to an
advanced stage, and represents a lesser degree of weathering. While the par-
tially weathered rock or very hard soil material can be classified as very
dense or very hard soil, it retains a rock-like character and banded appear-
ance similar to the sounder unweathered rock which it overlies. The par-
tially weathered rock zone varied in thickness from approximately 17 feet in
Boring B-2 to 29 feet in Boring B-1.

Rock: Refusal to the drilling process was encountered in the two soil
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test borings at depths of 35 feet in Boring B-1 and 30 feet in Boring B-2.
Core boring procedures were used in these borings to penetrate tha rock and
to determine its character and continuity. The rock is a gray granitic
gneiss with weathered seams. Generally, the upper surface of the rock is
soft to moderately hard. With an increase in depth, the rock hardness gen-
erally increased to hard or very hard. The upper rock zone is fractured and
jointed, and contains numerous weathered seams. The upper rock zone has ver-
tical joints as well as horizontal joints.

EMBANKMENT DESIGN AND CONSTRUCTION

Wle have received from Baldwin and Cranston Associates, a copy of the
general plan and profile of the dam and spillway, the drainage system and
low level outlet plan and profile, and the earthwork details. The dam has a
maximum width at the base of approximately 825 feet, a crest length of ap-
proximately 900 feet, and is approximately 125 feet high. The Take Tevel
is at approximately Elevation 1635, while the top, of the dam is at approxi-
mate Elevation 1645, The lowest portion of the embankment extends down to
approximate Elevation 1517 at the low Tevel outlet. The upstream face of
the dam has a rip rap blanket layer between Elevations 1638 to 1633 for the
protection of this slope, while the downstream face of the dam has been
grassed. The surrounding abutments are heavily wooded and contain little
other vegetation.

Material for the core of the dam is supposed to be a clayey silt or
silty clay (ML or CL). The slope of the core material is approximately
1(H):2(V). Material for the shell of the dam is supposed to be a silty sand
(SM). The slope of the upstream side of the dam is 3.5(H):1(V), while the
downstream slope is 2.5(H):1(V) between berms. On the downstream face there
are 6 berms approximately 10 feet in width. The berms slope slightly toward
the dam. The materials for both the core and the shell were designed to be
placed in thin 1ifts (9 inches maximum loose thickness) and compacted to 100%
of its maximum dry density as determined by the Standard Proctor compaction
test (ASTM Designation D 698, Method-A).

The internal drainage system for the dam was designed to be a 8 inch
asbestos cement perforated pipe embedded in a 4 foot square sand filled
trench. This 8 inch pipe traversed the valley bottom on the downstream face
of the core, approximately 230 feet from the east-west centerline of the dam.
Two 4 foot square sand drains (without a pipe) extend up the abutments at the
abutment-core intersection. The Tow level outlet for the dam is a 30 inch
reinforced concrete pipe. The low level outlet pipe travels along the north-
south centerline of the dam for approximately 400 feet to the intersection
with the east-west centerline of the dam. At that point, the outlet pipe
curves and intersects the internal drainage system on the left side where
two 8 inch asbestos cement pipes join the 30 inch outlet pipe and extend to
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the exit on thz cownstream face of the dam. The collector box for the
outlet pipe and the internal drainage oipe consist of a 18 Toot by 10 foot
reinforced concrete box structure.

The following information was provided us by Mr. William E. Edens, of
Baldwin and Cranston Associates. We were informed by Mr. Edens that the
measured seepage loss was approximately 50 gallons per minute from the left
abutment. WYe were also informed that the core materials used were actually
CL and ML materials, while the shell material was an ML or SC. The materials
were compacted to 100% of the Standard Proctor density tests. The abutment
slopes on the upstream face are nearly vertical due to the stripping of the
slopes for borrow material. We were informed that the core trench is located
5 to 10 feet into the abutment faces, and was extended through the alluvial
material in the stream bed but does not extend to sound rock. The material
upon which the core trench is resting is weathered rock that is very frac-
tured and blocky. The Tow level outlet drain was relocated slightly west
of the design plan location.

The following observations were made by the writers during site visits.
Observation and examination of the dam and surrounding abutment slopes revealed
a "spring" in the right abutment approximately 100 feet from the embankment
face. Also, very small boils were observed along the right abutment near
the toe of the dam. The embankment face was wet on the right side up to
approximately the second berm. Either rain water or seepage water was ob-
served-ponding on the lower berms of the right side of the dam. Minor
sloughing has occurred along the right abutment and dam interface above
the third berm.

A major seepage of water was observed between the toe and the first
berm at the intersection of the left abutment and the dam. A significant
flow of water was also observed along the left abutment beyond the toe of
the dam. The water in this area appeared to be flowing through the fractured
rock of the abutment and exited from the holes created by tree roots. Ob-
servation and examination of the area indicated that no soil material was
being transported by the seepace water.

Observations made during a more recent site visit, revealed a large wet
area located in the middle of the dam on the third berm. A pine straw mat
was placed on the wet area. Observation of the internal drainage system of
the dam revealed a heavier flcw of water on the recent site visit than on
eariier site visits. Small boils were also found in the creek channel di-
rectly south of the internal drainage system and low level outlet.

RECOMMENDATIONS AND CONCLUSIONS

The primary purpcse of our investigation was to evaluate probable seespagz
paths and make recommendations for control of the observed seepage. The follow-
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ing rzccmmendations are basad on the above visual observations, structiural
information, the data obtainzd by our borings, and our past experience with
evaluation o7 existing earth fill dams.

The present condition of the dam is such that the following alternatives
for remedial action may be considered to control the seepage water. These
alternatives are:

1. To attempt to seal the flow of water through the dam and
through the abutment slopes by grouting or an upstream
blanket on the dam and abutment faces.

2. To control the seepage by collecting it and channelling
it into conduits so that Toss of soil fines from the em-
bankment and abutments by seepage erosion (piping) is pre-
vented. This will require installation of filtered drains
along the dam and abutment interfaces as well as external
drains on the berms.

Grouting of the seamy and fragmented rock with a cement or chemical
grout curtain is a very expensive operation, and would require extensive grout-
ing in the abutment areas. Grouting is not effective in stepping seepage un-
less practically all of the voids through which the water is moving are com-
pletely filled with grout.

An alternative to grouting would be to place an upstream blanket of im-
pervious soil on the embankment and abutment faces. This would require drain-
ing the lake to provide access tc the upstream faces of the embankment and
abutments. This does not appear to us to be a practical solution, in that a
substantial quantity of relatively impervious clayey soil (CL) would be re-
quired, and is probably not available.

We also beljeve that grouting is not a practical alternative, in that it
is relatively expensive, would require extensive drilling in order to penetrate
the numerous joints, fractures, and seams of the rock, and may not be particu-
larly effective. Therefore, we recommend that you give primary consideration
to controlling the effects of seepage by collecting it into filtered conduits.

The primary concern in controliing the seepage is protecting the in-
tegrity of the dam by preventing piping of the embankment and abutment soils.
The prevention of piping can be accomplished by the adequate installation of
filter blankets and drains. The areas of greatest concern are the abutmants
below the dam, the intersection of the abutments with the dam, and the berms
of the downstream face of the dam.

The problems associated with the seepage can be categorized into each
area and the type of seepage problem (see Figure 5). The left abutment on
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the downstream sids of thz dam has major seepage accuring at the abuiment-
emdankment interface, and through the residuat soils of the abutmant. The
right abutment also has sespage through the abutment residual soils and the
embankment fill as well as sloughing near the interface of embankment and
abutment on the third berm, Elevation 1580.  On the downstream face of the
dam, minor sloughing has occurred approximately at the middle of the second
berm, Elevation 1560. The three upper berms on the downstream face (Ele-
vation 1580, 1600 and 1620 respectively), has ponding of surface runoff,
while the two lower berms (Elevations 1540 and 1560) has seepage water
ponding due to the high phreatic line intersecting at these berms.

Remedial action in the areas of concentrated seepage (see Figure 5)
should consist of undercutting of the loose soils and the installation of
filtered drains. The undercutting and removal must be done under the in-
spection of a qualified soils engineer to avoid excessive removal of the
embankment soils. The depth of undercutting as determined by the soils
engineer can be accomplished by manual labor or by a tractor-mounted back-
hoe. Installation of the filtered drain can be as follows (see Figure 6):

1. Shape the bottom of the trench and place a 12 inch
fiiter layer of graded sand in the bottom of the
tranch to separate the shell material from the
coarse aggregate drainage layer. The graded sand
should meet the gradation requirements of ASTM
Designation C-33 for Concrete Sand.

2. Next, place a 12 inch layer of coarse aggregate such
as No. 89 stone on the filter sand. The coarse ag-
‘gregate should conform to ASTM Designation D-448,
Coarse Aggregate for Highway Construction.

3. A perforated pipe, minimum diameter 6 inches, should
be installed in the thickened section of the coarse
aggregate drainage layer.

4, The sand Tayer should surround the coarse aggregate
layer and should be used to fill the rest of the

trench.
5. An alternative to the two layer filterad drain would
: be to install a porous wall concrete pipe. This has
the advantage of requiring only a single filter layer.

6. The pipe should be designed to discharge by gravity.
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48 Instaliation of the drainage system should begin at
the downstream end and proceed ugstiream.

The three upper berms, Elevations 1580, 1600 and 1620, are ponding
surface runoff. Elimination of this ponding can be done by the installa-
tion of paved concrete gutters with sufficient slope to discharge the sur-
face runoff to the abutments or to another paved ditch down the embankment-
abutment interface. The berms should first be graded to remove any sur-
face vegetation. A paved concrete gutter shaped to the berm slope can then
be installed (see Figure 7). The concrete gutter should be sloped to dis-
charge by gravity toward the abutments.

The two lower berms, Elevations 1540 and 1560, have water ponding on
their surface due to surface runoff and a high phreatic surface due to
seepage through the embankment. Collection of this water can be accomplish-
ed by using both an internal filtered drain and a paved concrete gutter.

The internal filtered drain can be constructed similar to the filtered

drains along the embankment-abutment interface (see Figure 6). The internal
filtered drain trench should be approximately 4 feet in width and no more
than 5 feet in depth. There should be a 12 inch Jayer of graded sand
meeting ASTM Designation C-33 to separate the drainage material from the
shell material. Next, a 12 inch layer of coarse aggregate such as No..89
stone should be placed on top of the sand filter layer. A perforated pipe,
minimum diameter of 6 inches, should be embedded within the coarse aggregate
layer. Coarse aggregate is then placed around the pipe and the filter sand
used to fill the rest of the trench (see Figure 8). The pipe should discharge
by gravity toward the abutments. An alternative to this would be to use
porous wall concrete pipe installed in the trench surrounded by a graded fil-
ter sand. A minimum layer of 12 inches of graded sand would be required in
the bottom of the trench for embedment of the porous pipe. The paved con-
crete gutter should also be installed on the Tower berms to remove surface
runoff water.

In areas of localized sloughing, the areas can be resolved in a similar
manner to that of the concentrated seepage. The areas corrected should
encompass an additional 5 feet outside the perimeter of the slcughing area.
The soft, loose soils should be undercut and removed under the inspection
of a qualified soils enginear. The depth of undercutting should be deter-
mined by the soils enginszer., Remedial construction for the areas along
the embankment-abutment interface can be similar to the areas of concentrated
seepage (see Figure 6). It is not necassary to install the perforatad pipe,
but provisions should be made so that it will be free draining to the next
lower berm. In areas of sioughing on the face of the dam, a 12 inch sand
filter meeting ASTM Designation C-33 should be placed between the shell
material and the coarse aggregate drainage layer. After the sand layer
has been placed, crushed stone, such as No. 89, should be used to fill the
excavation. The surface of the crushed stone drainage layer should exit

LAW ENGINEERING TESTING COMPANY if 3



Baldwin & Cranston
Associates. Irc. -5- ‘ March 18, 1872

and connact to the top of the paved concrete gutter so that seepage water
can be effectively removed (see Figure 2).

As stated previously, small boils were observed near the toe of the dam.
The boils observed were along the right abutment at the toe of the dam and
along the creek channel south of the low level outlet drain. The effect of
the boils is to loosen and then transport the soil by flowing water. As
the soil within the zone of boiling is carried away by the flowing water,
a small open pit or channel can develop. This phenomenon is known as

“piping®.

Since additional grading for a roadway across the toe of the dam will
be required, we recommend that a filtered drain similar to Figure & be con-
structed across the toe to intercept the seepage. After the rcadway fill
is placed, the toe of the roadway fill and the surrounding areas should
be inspected periodically for evidence of boils or areas of concentrated
seepage. If found, they may be repaired by covering them with a two-layer
filter blanket of sand and stone, similar to the filters previousiy de-
scribed.

It is possib1e that cracks in-the low level outiet pipe can occur due
to settlement of the dam. If cracks develop in the low level outlet, pip-
ing can occur from these cracks. Therefore, we recommend monitoring of
the low Tevel outlet due to the settlement of the dam, both for vertical
movement of the pipe and visual observation to determine that there is
no flow of water through the low level cutlet.

Periodic inspections of the low level outlet as well as the surround-
ing areas should be made. We suggest that inspection of the dam, the fil-
tered drains, and low level outlet be made by a qualified soils engineer
on a semi-annual basis for a minimum of two years, and annually thereafter.

We apnreciate the opportunity of having assisted you on this project and
would be happy to answer any questions which you may have concerning tnis re-
port.

Very truly yours,

LAW ENGINEERING TESTING COMD NY

?théhaiLm-ﬁ'fﬁ;la*:Er al

u%&ﬂ Kent Loh1nac

Sdils E::Zaeﬂr
7:::3524ﬂ : -f;:7JLJ¢7

David E. Pauls .

Civil Engineer
Registeraed, Georgia 6450
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NVESTIGATIVE PRCCEDURES

SOIL TEST BCRING

The borings were made by mechanically rotating a hollow-stam auger into
the ground. After the groundwater surface had been penetrated, vatar was usad
to fi11 the auger stem to a height equivalent to, or higher than, the ground-
water surface. The water was used to stabilize the bottom of the hole. At
regular intervals, soil samples were obtained with a standard 1.4-inch I.D.,
2-inch 0.D., split-tube sampler. The sampler was first secated 6 inches to
penetrate any loose cuttings.and. then driven an additional foot with blows
of a 140-pound hammer falling 30 inches. The number of hammer blows re-
quired to drive the final foot was recorded and is designated the "standard
penetration resistance”.

Representative portions of the soil samples, thus obtained, were placed
in glass jars and transported to our laboratory. In the Tlaboratory, the sam-
ples were classified by a soils engineer. Test Boring Records are attached,
grapnically showing the soil descriptions and penetration resistances.

The soil samples obtained are presently. in storage. We plan to dispose
of these samples in 60 days unless instructed to do otherwise.

ROCK_CORING

Core drilling procedurss were performed in accordance with ASTM Speci-
fication D 2113-62T. This drilling procedure consists of coring the material
with a diamond-studded bit fastened to the end of & hollow double-tube core
barrel. This device is rotated at high speeds and is capable of cutting the
hardest rock. Core samples of the material are protected and retained in
the swivel-mounted inner tube. Upon completion of the drill run, the core
barrel is brought to the surface and the samples removed and placed in
wooden boxes. The samples were returned to our laboratory where the rock was
identified and recovery determined. The reacovery is the ratio of the sam-
ple length chtained to the depth drilled, expressed as a percent, The value
of the recovery is a qualitative index to the nature and soundness of the
rock. Descriptions and recoveries and the bit size used are shown on the
appropriate Test Boring Records.
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KEY TO CLASSIFICATIONS AND SYMBOLS

CORRELATION OF PENETRATION RESISTANCE WITH
RELATIVE DENSITY AND CONSISTENCY

NO, OF BLOWS, N RELATIVE DENSITY

0-—4 VERY LOOSE

4-10 LOOSE
SANDS

10-30 FIRM

30-50 DENSE

OVER 50 VERY DENSE

CONSISTENCY

0-2 VERY SOFT

2-4 SOFT
SILTS AND CLAYS 4-8 FIRM

815 STIFF

15-30 VERY STIFF

30-50 HARD

OVER 50 VERY HARD

SYMBOLS
B
I

100/ 2

AX BX, NX

65 %%

18

~UNDISTURBED SAMPLE (UD) RECOVERED

~-UNDISTURBED SAMPLE (UD) NOT RECOVERED

-NuMBER OF BLOWS (100) TO DRIVE THE SPOON A NUMBER OF INCHES (2

-CORE BARREL SIZES WHICH OBTAIN CORES 1-1/8, 1-5/8 AND 2—1 /8 INCHES IN
DIAMETER RESPECTIVELY

-PERCENTAGE (65) OF ROCK CORE RECOVERED

-Rock QUALITY DESIGNATION-9OF CORE SEGMENTS 4 OR MORE INCHES LONG

—WATER TABLE AT LEAST 24 HOURS AFTER DRILLING

~-WATER TABLE ONE HOUR OR LESS AFTER DRILLING

-l.oss oF DRILLING WATER

-ATTERBERG LIMITS TEST PERFORMED

~CONSOLIDATION TEST PERFORMED

-GRrRAIN SI1ZE TEST PERFORMED

—‘TR!AX|AL SHEAR TEST PERFORMED

-ProcTor comMPACTION TEST PERFORMED

"F[ELD VANE SHEAR TEST PERFORMED

-PERCENT OF NATURAL MOISTURE CONTENT (18)

DRILLING PROCEDURES

SOIL SAMPLING AND PENETRATION TESTING PERFORMED IN ACCORDANCE WITH ASTM D 15856-67.
THE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS OF A 140 POUND HAMMER

FALLING 30 INCHES TO DRIVE A 2 INCH O.D., 1.4 INCH I.D. SPLIT SPOON SAMPLER ONE FOOT.

CQRE DRILLING IN ACCORDANCE WITH ASTM DESIGNATION D 2113-62T.

THE UNDISTURBED SAMPLING PROCEDURE IS DESCRIBED BY ASTM SPECIFICATION D 13587—67.




TEST BORING

RECORD

DCEXICRIPTION ELIY. PINETRATION-3LIOWS ~IAR FOOT
(a] 3 10. &S 20 30 43 59 30 100
16572 .
DENSE a28A 3 SROMN SALDY ** i ‘ P
DESE RED 3:2.n SLIGHTLY MHEACECUS ' L §aliel
FlNg D Vi o R
) | . 3
DESS ; }A e
TO H 1645
e —— —— i \\
\
@
\\
1640 \\% %%9
VERY DENSE GRAY AND WHITE FINE //
SILTY SAND - (PARTIALLY WEATHERED /
ROCK) /
1635 ,/ ‘
N
n N
R R Ry - \
\
VERY DENSE LIGHT BROWN WITH RED 1630 \E@ 105
TO YELLOY BROWN MICACEOUS FINE
SILTY SAND - (PARTIALLY WEATHERED
ROCK)
i
1625 sl
\
YERY HARD DARX BROWN TO LIGHT S ) HJTQ
TAN FIME SANDY SLIGHTLY MICACEQUS 1
SILT - (PARTIALLY WEATHERED ROCK)
1615
35.5 ? ;DO
BEFUSAL TO SOIL BORING OPERATION
(SEE CORE BORING RECORD)
|
1610 |

REMARKS:

* NO RECOVERY OF SAMPLE

** GRAYEL - (BASE COURSE FILL)

4N N
Borana upaaza_TZ:nﬁjg

Dars Drivizo

B-1

=T A0

/9U¢

Jom Numaze

LAW ENGINEERING TESTING COMPANY Ef 3




DEDPTH

FT.

<
ot e

37.

G2,
65.

88.

G,

(63

(S]]

DESGRIPTION GCORE BIT ELEVY. REMARKS
%  SIZE 1515
HARD DARK GRAY GNEISS
10 NX
R0D
=0 CONTAINS NUMERQUS 3CINTS
1505 | AND SEAMS.
58
SOFT TO MODERATELY. HARD RQD
LIGHT BROWN AND GRAY L0
WEATHERED GNEISS
1595
£0
RQD
HARD GRAY GNEISS 1585
0
NO RECOVERY OF SAMPLE RQD
=0
1575 :
HAS WEATHERED SEAM
55 AT 85.5'
MEDIUM HARD TO SOFT BROWN RQD
TO GRAY GNEISS Lo
1565
07 SAMPLE CONTAINS VERTICAL
VERY HARD DARK GRAY GNEISS ROD FRACTURES
1555
CORING TERMINATED

=" WATER TABLE

CORE BORING RECORD

BORING NO._ 51
JOoBNO. 7502

LAW ENGINEERING TESTING CO.




TEST

BORING RECORD
DEPTH DEBCRIPTION ELZTV. PENETRATIODN-3L_0W3 PER FOOT
FIET o L ] 13 13 23 2 49 40 B0 100
q 1658
TG L Z'SC GRAY AND SROW. SALDY * D B
S50 TO VERY STIFF BRI FINE ]
320V MICACEOUS SILT - (FILL) P
1653 S
03
5.0 , e >
" [T HARD BROWN FINE TO COARSE SANDY
2 o | SLIGHTLY MICACEQUS SILT WITH ** I
n HARD BROWN FINE SANDY MICACEQUS*** :
HARD RED, BROWN AND GRAY FINE 1648 \\
SANDY MICACEQUS SILT B
2.0 Lo \
1643 \
HARD LIGHT BROWM AND GRAY FINE
SAMDY MICACEOUS SILT - (PARTIALLY
WEATHERED ROCK)
1638 !
1633
29.0
1628
PEFUSAL TO SOIL TEST BORING
(SEE CORE BORING RECORD)
1623
|
MARKS. ¥ GRAVEL - (BASE COURSE FILL)
REMARKS: s« FINC GRAVEL - (FILL) Bowina Nomssn B2
x%x SILT WITH ORGANIC MATTER A DA ';'gd”
U

Jom Nuwmazna

LAW ENGINEERING TESTING COMPANY z?E 3




DESCRIPTION CORE BIT ELEV. REMARKS

JEPTH
57& " e, SIZE 1629
L7 aN e Seow aDEY QNE
0.0 e T S o
ﬁgg égi?_.:§?¥§9§0 GNEISSH R i I P RIS
RAY <2 E 500 SEANS
33.0 e 1619
84
RQD
=3
HARD TO VERY HARD DARK GRAY 1609
GNEISS
40
RQD
=60
_. 1589
CORING TERMINATED

CORE BORING RECORD

poriNGg No. 272
Y O o —

S

== WATER TASLE ______——

—



