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EGG GREGG DRILLING AND TESTING, INC.
i GREGG IN SITU, INC.
| A — ENVIRONMENTAL AND GEOTECHNICAL INVESTIGATION SERVICES

May 20, 2005

Mactec
Attn: Hussein Benkhayal
1725 Louisville Drive

“Knoxville, TN 37921 |
Subject: CPT Site Investigation
: "~ Kingston TVA
Kingston, TN

GREGG Project Number: 05-062SC

Dear Mr. Benkhayal;

The following report presents the results of GREGG IN SITU's Cone Penetration Test
investigation for the above referenced site. The following testing services were performed:

1 Cone Penetration Tests (CPTU) X
2 Pore Pressure Dissipation Tests : (PPD)
3 | Seismic Cone Penetration Tests / (SCPTUY O
4 | Resistivity Cone Penetration Tests , (RCPTU) N
5 | UVIF Cone Penetration Tests ' -~ (UVIFCPTU) L]
6 Groundwater Sampling ’ (GWS) U]
7 Soil Sampling / (SS) Ll
8 Vapor Sampling (VS) ]
9 | VaneShear Testing (VST) ]
10| SPT Energy Calibraion - __ (SPTE) ,

A list of reference papers providing additional background on the specific tests conducted is
provided in the bibliography following the text of the report. If you would like a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (843) 832-4918.

Sincerely,

/ Dperatmns Manager

106 Baternut Rd » Summerville, South Cavolin 29483 » (843) 8324918 » FAX (843) 832019
OTHER OFFICES: L5 ANGELES « SANFRANCISCE + 5 ALI L E wm m USTER  CANCOUVER o WEST BERLIN () sAUGUSTA
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Cone Penetration Testing Procedure

(CPT)

Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an
integrated electronic cone system, Figure CPT. The soundings were conducted
using a 20 ton capacity cone with a tip area of 156 cm? and a friction sleeve area
of 225 cm®. The cone is designed with an equal end area friction sleeve and a

tip end area ratio of 0.85.

The cone takes measurements of
cone bearing (q.), sleeve friction (f;)
and dynamic pore water pressure
() at 5-cm intervals during
penetration to provide a nearly
continuous hydrogeologic log. CPT
data reduction and interpretation is
performed in real time facilitating on-
site decision making. The above
mentioned parameters are stored on
disk for further analysis and
reference. All CPT soundings are
performed in accordance with
revised (2002) ASTM standards (D
5778-95).

The cone also contains a porous
filter element located directly behind
the cone tip (1), Figure CPT. It
consists of porous plastic and is
5.0mm thick. The filter element is
used to obtain dynamic pore
pressure as the cone is advanced as
well as Pore Pressure Dissipation
Tests (PPDT's) during appropriate
pauses in penetration. It should be
noted that prior to penetration, the
element is fully saturated with silicon
oil under vacuum pressure to ensure
accurate and fast dissipation.

e

o
Geophones | 10
(V& V) E“E:j
1
= Push rod
; - connector
. Soil seal
Electric cable for
: signal transmission
- Water Seal
Friction || L
Sleeve |l Friction load cell

Inclinometer
(&%)
Tip load cell

BB

4 Water Seal
—— Soil seal

_ Pore Pressure
Transducer (y,)

TN Filter

g,

»mw CO”Q TBD ( qf )

Figure CPT

When the soundings are complete, the test holes are grouted using a Gregg In
Situ support rig. The grouting procedure consists of pushing a hollow CPT rod
with a “knock out” plug to the termination depth of the test hole. Grout is then
pumped under pressure as the tremie pipe is pulled from the hole. Disruption or
further contamination to the site is therefore minimized.

TVA-00000749
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Cone Penetration Test Data & Interpretation

Soil behavior type and stratigraphic interpretation is based on relationships between cone
bearing (4.), sleeve friction (£), and pore water pressure (u;). The friction ratio (R is a
calculated parameter defined by 100£/¢. and is used to infer soil behavior type. Generally:
Cohesive soils (clays)
/ e High friction ratio (2 due to small cone bearing (¢.)

¢ Generate large excess pore water pressures (u»)
Cohesionless soils (sands) /

« Low friction ratio (R,) due to large cone bearing (¢.)

¢ Generate very little excess pore water pressures (uz)

A complete set of baseline readings are taken prior to and at the completion of each
sounding to determine temperature shifts and any zero load offsets. Corrections for
temperature shifts and zero load offsets can be extremely important, especially when the
recorded loads are relatively small. In sandy soils, however, these corrections are generally
negligible.

The cone penetration test data collected from your site is presented in graphical form in
Appendix CPT. The data includes CPT logs of measured soil parameters, computer
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.
A summary of locations and depths is available in Table 1. Note that all penetration depths
referenced in the data are with respect to the existing ground surface.

Soil interpretation for this project was conducted using recent correlations developed by
Robertson et al, 1990, Figure SBT. Note that it is not always possible to clearly identify a soil
type based solely on ¢. f, and u. In these situations, experience, judgment, and an
assessment of the pore pressure dissipation data should be used to infer the soil behavior

type.

LONE QuN spr
1 2 Sensitive, fine prined
2 I ‘
3 i
4 1.5
3 2 il silly clav
& 2.5 andy silt o clvey silt
7 3 v sand 1o sandy silt
# 4 Sand to sty sand
9 3 and
T 6 wravely sand 1o sad
11 i fery st fing wraipeid™
12 2 and 1o clavey sand®

*over consalidated or comented

i 4 5
Friction Ratio (%), Rf Figure SBT
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Pore Pressure Dissipation Tests
(PPDT)

Pore Pressure Dissipation Tests (PPDT's) conducted at various intervals
measured hydrostatic water pressures and determined the approximate depth of
the ground water table. A PPDT is conducted when the cone is halted at specific
intervals determined by the field representative. The variation of the penetration
pore pressure (1) with time is measured behind the tip of the cone and recorded
by a computer system.

Pore pressure dissipation data can be interpreted to provide estimates of:
Equilibrium piezometric pressure

Phreatic Surface

In situ horizontal coefficient of cansolidation (cx)

In situ horizontal coefficient of permability (kx)

e 9 @ @

In order to correctly interpret the equilibrium piezometric pressure and/or the
phreatic surface, the pore pressure must be monitored until such time as there is
no variation in pore pressure with time, Figure PPDT. This time is commonly
referred to as tipo, the point at which 100% of the excess pore pressure has
dissipated. :

Pimiion. o oy v, a5 Sy

A com let/e reference / ’ \ ,

on  pore  pressure

dissipation tests s

presented by

Robertson et al. 1991.

A summary of the pore
pressure dissipation
tests is summarized in

iy SRR SO Gy

Yo

it of e Sopice ) Uit o,
s U0 B ety O S

Table 1. Pore pressure
dissipation  data is
presented in graphical
form in  Appendix
PPDT. ,

g bitinivss s i

msasured here g

ﬂm - th of Cong o+ BGSETT W SRR
Digetir ~ Depth o Water Table B ——
Hiatar = Head of Walse

Watar Tabla Calculation

Dwater = Dcone - Hwater
whars Hyatar = Ug {depth units)
Useful Convirsion Factors:  1psi = 0.704m = 2.31 feet . (water)

Hsf = 0.958 bar = 13.9 psi
im =328 foet

Figure PPDT
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GREGG DRILLING AND TESTING, INC.

GREGG IN SITU, INC.
ENVIRONMENTAL AND GEOTECHNICAL INVESTIGATION SERVICES
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