also include all types of undisturbed
sampling tools for soil materials
including pressed Shelby tubes,
stationary piston samplers, GUS®
samplers, Pitcher® samplers, and
Dension barrels. All of these types
of samplers are designed to obtain
samples from a range of materials
from soft, cohesive soils to hard
indurated soils and dense, residual
soils. It is important to sample all
of the materials within the proposed
tunnel opening. If in rock, we can
obtain core samples using single,
double or triple core barrels and all
rigs are equipped with wireline core
barrels and hoisting equipment for
exploration requiring multiple rock
core runs. Angled drilling of rock is

pressuremeter testing (PBPMT). In relationships with other laboratories
situ testing provides soil and rock for the more exotic tests not normally
strength values of the materials in performed by most geotechnicahis.
situ condition and generally produces Each of our laboratories is managed
soil and rock strength parameters thatby highly experienced laboratory
are not affected by the handling and managers under the direction of Mr.
“disturbance” that is unavoidable Timothy B. Hill, P.E.
when soils are samples “undisturbed”
and further handled in the laboratory. Once all of the "eld and laboratory
work is completed, we then offer
Another exploration methodology veryour clients a staff of experienced
useful in the evaluation of tunneling geologists and engineers who have
conditions is geophysical techniques. considerable experience in rail,

These techniques can provide a highway, and utility tunneling.
continuous pro"le of subsurface We have staff members who have
conditions along a tunnel alignment. previously worked on the MARY
We are equipped and capable to system (Metropolitan Atlanta Rapid
perform and analyze geophysical Transit System), BRRTS (Baltimore

methods such as electrical resistivity, Region Rapidransit System),

also available when surface conditionground penetrating radar, refraction, WMATA (Wasington Metropolitan

limit vertical drilling or when the

and spontaneous potential. CombinedArea Transit Authority),CLRL

geologic rock structure is best sampledith the analysis of mono, stereo, (Central Light Rail Line), 1-76 tunnel
angularly. Our available services alsoand side scan aerial photography, the improvements (Pennsylvariampike
include pump testing of groundwater geophysical surveys excellent tools  Authority), AMTRAK tunnels, and

aquifers, a very important aspect of
tunnel exploration.

Used in conjunction with traditional
test drilling is our in situ testing
equipment capable of performing
cone-penetrometer testing (CPT),
lat-plate dilatometer testing (DMT),
and both soil and rock pre-boring

for evaluating linear projects such as numerous utility tunnels fONASA
tunnels. (Washington Area Sewer Authority),
WSSC (Washington Suburban
Another in-house bene"t we offer Sanitary Commission), County, State,
our clients are three, AASHTO and City utility tunnels, and private
certi"ed soil, rock, concrete, and tunneling projects. These individuals
asphalt laboratories with capabilities have served as geological and
to perform most tests required for geotechnical design consultants to
tunneling projectsWe maintain (continued on back page)
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owners and contractors and have provided construction management service|

representatives of the owners.

Through these individuals we can provide the following geological and
geotechnical engineering services:

Hillis-Carnes has been providing
engineering consulting services across
the Mid-Atlantic region since 1989.

Our services include Geotechnical
Engineering & Subsurface Exploration,
Environmental Consulting, Structural/
Foensic Engineering, Construction
Monitoring & Testing, and Specialty
Construction services.

Our branch oftes are located in
Maryland, Virginia, Pennsylvania,
Delaware, and the Caribbean. Please
visit our web site abww.hcea.comfor

a complete listing.

 Analysis of tunneling conditions in soil, rock and mixed face conditions.

|
two pass shield driven tunnels, free and compressed air tunneling, TBM’s,
NATM (NewAustrian Tunneling Method). In rock we can develop analyses ’
and recommendations for mining methodology including full-face, top headi

and bench, pilot tunnels, shotcrete support, ribs and blocking and can provi
on-going mapping of the geology as mining progresses.

« Analysis of tunneling methods including the use (in soil) of EPBM, one and

» We can design supports of excavation for access shafts, underground and

ground stations, trackway, access roads and parking and utility services.

» Design of tunnel dewatering including surface installed well points and dee

wells, in-tunnel vacuum lances.

For additional information, please contact Randall B. Fahs, Senior Geologist
rfahs@hcea.com.
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Repeatin Barbados

Back in Barbados to investigate underlaying peat deposits
By Joseph Mays & Randall B. Fahs

HCEA has been traveling to BarbadosThe Caribbean of"'ce is headed up by While on-site, Joe was asked by the
on a project by project basis since Bill Carnes with daily management  Ministry of Barbados to give a brief

2006. Originally HCEA provided of our Barbados work being the presentation to local Structural and
extensive geotechnical studies on the responsibility of Cindy Shepeck, Civil Engineering "rms about our "rm
ABC Highway yower project and engineering geologist and Manager and our abilities which generated a

gradually expanded our customer of our Hagerstown, Maryland ofé. great deal of interest in our services.
base to the point where it became Much of the “hands-on” work on the Over the next fourteen months, HCEA
practical to establish a permanent island is performed by Joe Mays. Joehas had personnel in Barbados on
Caribbean business entity there in  has been with HCEA for over twelve a full time basis serving a range of

2008. years and has been a key member of clients.

the HCEA team on many of our larger

projects including the ESSROC- Recently, HCEA services in the region
Barbados is about 1600 miles Italcementi cement plant located in  have expanded from geotechnical
southeast of Miami located at 13° Wed Virginia, theWedern Maryland  engineering to include exploratory
N Latitude and 59%V Longitude Hospital, the Inter-County Connector test drilling using our own drilling
and is the most easterly island in (ICC) and the US Customs and Bordeequipment. Our "rst drilling project
the archipelago of the Caribbean Protection Leadership Campus. Joe was for the future Port Ferdinand

islands. Barbados measures 34Km  conducts our geophysical surveys, as Marina located along the west coast of
(20 miles) by 22Km (about 15 miles) well as managing testing & inspectionthe Island. The Port Ferdinand Marina
encompassing about 166sq miles andand geotechnical exploration projects.is a very large and complex project
has a population of around 260,000, consisting of the design of a new
known as “Bajan’s”. Barbados was HCEA's electrical resistivity (ER) inlet off of the Atlantic Ocean with
under British rule until 1966 giving thework in Barbados began in 2006 as three and four story condominiums
island a strong British inluence and inpart of the geotechnical investigation surrounding the new marina.

fact is referred to as little England.  for the ABC Highway project.




The site was especially challenging

the presence of over 90 feet of peat
deposits underlying the site.

Peat is plant matter that is partially
decomposed under conditions of no
oxygen. Wherdug from the ground,
peat is about 75 percent water by
weight. Once dried, it is about 60

foundation system was technically and BaobabTower Il — a 10-story
from a foundation perspective due to economically suitable for the project,

HCEA drilled over 1,000 linear feet
of Standard Penetratidres (SPT)
borings over 22 locations. The "nal
recommendation and design for the
24-inch, mandrel-driven pipe piles
was developed by our Structural
Engineering departmento ensure
that the pilings were meeting design

percent carbon and makes a useful fuepacity, HCEA recommended that
in many regions. Peat forms large andselected piles be monitored with

widespread deposits in the northern
latitudes, where wet ground (peat
bogs and fens) and abundant plant
growth favor its preservation. Peat
turns slowly into coal with burial and

the Pile Driving Analyzer (PDA)
during installation. Our foundation
recommendations provided the most
economical design using locally
available materials and also took

pressure as gentle heat drives out lighinto account the familiarity of the

hydrocarbons. Whilpeat has some
diversi“ed uses, it is generally not

local Contractos recommended
methodology.

suitable for the construction of shallow

foundation systems that support
permanent structures.

In order to determine which

HCEA has provided
services for other projects
in the Caribbean including
the Clearwater Resort in

Barbados pictured right and
Buccament Bay Resort on the
island ofSt Vincent pictured
on page 2.

HCEA has provided services for
many other projects currently
under development/construction in
Barbados, including:

commercial building.

* Warrens dwer Il — a 10-story
commercial building

» ApesHill Club- a 470-acre
Residential Polo and Golf
Development.

* Clearwater Resort — a Four Seasons
Hotel and Residential resort.

» Banks Holdings — a 60,000 square
foot expansion of the current bottling
facility.

HCEA will also be providing
geotechnical services for the
Buccament Bay Resort located on
the island of StVincent; home to

the “Pirates of the Caribbean” set.
Additionally, HCEA will be involved
with the Marquis Estate Resort located
on the island of St. Lucia. This 600
plus acre resort will include two Gary
Player Signature golf courses, a Pat
Cash Bnnis Academya world class
spa, and marina.




An increased interest in tunneling projects

By Randall B. Fahs

Supplanting open-cut excavations,
tunneling beneath highways,
structures, and open bodies of
water has dramatically increased
the !exibility of utility owners with
respect to the size, capacity, and
location of utilities. Tunneling versus
open cut excavation reduces impacts
to traf'c, other existing utilities, and
the environment and can often be
accomplished in less time than open
cut excavations.

Larger and deeper tunnel projects for
heavy and light rail, highways, and
large water and sewer conduits are
less frequent but no less important
in the expansion of the country’s
infrastructure when construction
simply cannot be accommodated on
the surface or near-surfacd.unnels
for transit facilities are almost a
necessity in urban areas where

the desirable routing and station
locations cannot be realized with
surface facilities constructed through
congested areas.

From a geotechnical perspective,
the exploration and characterization
of tunneling conditions presents

a challenge to the geologist and
geotechnical engineer. Unlike

surface structures, such as buildings a thorough study of existing geologic
and highways, tunnels are generally information. Sources of information
small by comparison and it can be  include published geologic studies and
dif"cult to explore the subsurface mapping available through the state
conditions along the tunnel alignment geological survey, the United States
given surface constraint3.unneling Geological Survey, the United States
under surface features restricts the  Department of Agriculture, and data
locations where exploration work that may be available from adjacent
can be performed. Compounding previous projects. All of the available
the problem of tunnel exploration previously developed data is then used
are existing utilities that may occupy to develop the exploration program.
much of the area beneath surface
streets and roadways thus further Flexibility in the selection of
restricting the locations where exploration methods is very important.
exploration equipment can be located HCEA is fortunate in that we possess a
large selection of in-house exploration
We are highlighting tunneling in capabilities that used together provide
this issue because we have seen the client with the best possible
an increase in interest in tunneling  program. We currently own and
projects and have been and are operate 26 different drilling machines
currently providing geotechnical from small, rubber-track, remotely
services for a number of tunneling  controlled drills to large and powerful
projects. These projects have includedrills mounted on chassis that afford
exploration on both water and land  maximum ground clearance. This
for a variety of tunneling projects capability is especially helpful in
including twin water tunnels for a minimizing damage to the existing
nuclear power plant, stormwater and ground surface and surface vegetation.
potable water tunnels beneath multi- Ground clearances of up to three
lane arterial and interstate highways, feet are available. The use of these
improvements to an existing highway drilling machines reduces damage
tunnel, and smaller tunnels for new to saplings and ground cover plants.
underground utility conduitsWe have Low !otation tires and polycarbonate
also performed an assessment of the drilling mats also minimize tire
geological conditions surrounding a imprints into existing ground surfaces.
100+ year old active railroad tunnel. Our mast heights can vary from low
tower drilling, where the mast is
The exploration of subsurface barely higher than the drill to masts of
conditions is unique to any tunneling 30 feet in height for open areas where
project and must be tailored to the  deep drilling requires multiple drill rod
anticipated site conditions. One of  sections. Our exploration capabilities
the important parts of any project is (continued on page 5)
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