

























































































































































































proximately 0.9 m (3 ft) in length. In order to ~ F16-7

decrease the amount of time the crew spent
bolting the segment plates together, TFKJV
sought out a steel liner segment that would be

CSO overflow reduction from tunnel.

Monthly CSO Volume Reduction from Tunnel

1.2 m (4 ft) in width. Although steel liners have
been in the tunnel industry for a long time, the
steel segment plates made for the Pearl River

50 % Annual CSO
Volume Reduction |

CSO Tunnel project were unique. Each steel 50
segment plate was reinforced with 76 x 102
mm (3 in. x 4 in.) square tubing to channel
the 1.5 million Ibs. of thrust generated by the
push cylinders, along with 101 mm (4 in.) radial
flanges that surrounded each plate’s perimeter.
The 3.2-mm- (0.125-in.-) thick steel skin bound
all those elements together to form a very stiff
steel segment plate able to resist loading from
the existing soil and the thrust of the push
cylinders. Each segment plate weighed 208 kg 10
(450 1b), which is considerably heavier than a
conventional steel liner plate. Five full-sized
steel segment plates, as previously described, Jan
and two smaller steel segment plates made a

complete ring, which was assembled inside the

tail can. The weight of the steel segment plates
necessitated placement by an erector arm similar to a
precast segment installation.

The rectangular tube stiffeners were spaced at 15°
intervals, which allowed the erector arm to mechanically
fasten on for hoisting.

The five full-sized plates were installed first, followed
by the two smaller steel closure plates, which wedged
together to complete a full circle. Figure 5 shows the as-
sembled rings and the final concrete liner. Once the circle
or ring was completely bolted together, the TDS would
thrust forward to begin another cycle.

Monthly CSO Volume
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Operation of the compressed air
tunnel digger shield

The various layers of glacial soils overlain by softer
alluvial and fill deposits mixed in with boulders and a vari-
able water table guided TFKJV’s team to choose a tunnel
digger shield (TDS) manufactured by Technicore. Tunnel-
ing through the previously described soil matrix proved
to be quite a challenge. The TDS had to be designed to
retrieve boulders, maintain a positive face pressure and
prevent over-excavation of the softer soils during mixed
face mining. In order to achieve this, the TDS head con-
sisted of two critical components, a mechanical digging
bucket and a compressed air bulkhead.

The open face of the TDS allowed the operator to
remove the mixed face material in a uniform manner
because the digging bucket could be directed to a specific
area at the tunnel face. Therefore, more attention could
be devoted to the removal of the hard glacial till than
the softer gravel/sand layers, which greatly reduced the
chance for the softer soils to flow or slough into the TDS.
Another important advantage of the TDS was its ability

From Tunnel Addition

Feb Mar Apr May Jun Jul Aug Sep Oet Mov De

B Pre Tunnel @ Post Tunnel

to remove large boulders, up to 1,016 mm (40 in.) long,
without having crew members exposed to the tunnel face.
The TDS operator could manipulate the digger bucket to
pry the boulder from the face and place it in a safe area
inside the TDS head. The boulder could then be broken
up into smaller pieces through the use of jackhammers
during the maintenance shift.

The digging compartment and exposed tunnel face
were isolated from the rest of the tunnel crew through the
use of a steel bulkhead to maintain positive air pressure
at the tunnel face. The purpose of the compressed air is
to drain the soil matrix in front of, and above, the face of
the progressing tunnel machine to provide soil stability.
The low air pressure effectively drives water from the
soil, stabilizing it long enough for the TDS operator to
excavate and install the initial steel liner. When sizing the
compressed air system, two critical elements had to be
considered, pressure and volume. The required pressure
necessary to dry the tunnel face might appear as a rela-
tively straightforward computation; however, the designer
must balance the required air pressure neces—sary to force
the free pore water out of the soil without causing the air
pressure to leak explosively to the surface. When a leak
expands to a blow, the face can quickly become unstable,
because of the loss of air pressure, and collapse. The depth
from ground surface to invert of tunnel (H) averaged ap-
proximately 9 m (30 ft). Since it is desirable to form an air
bubble in front of the tunnel machine and not blow air to
the surface, the value H was reduced by 3 to 4.6 m (10 to
15 ft) when computing the required pressure. Given the
unit weight of water (w) as 999.6 kg/m? (62.4 Ib/cu ft), the
maximum pressure required to drive the water up and
away from the tunnel face would be p =w x H-15,0r 0.45
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bar (6.5 psi). This will provide a close approximation to
the required pressure, but will have to be adjusted for the
type of soil encountered in the field. For the Pearl River
CSO Tunnel project, maintaining approximately 0.34 bar
(5 psi) at the tunnel face proved optimum for the sandy/
gravel soil matrix.

Maintaining the necessary pressure was paramount,
but equally important was being able to maintain a suf-
ficient volume of air to the face. The general rule of thumb
is 20 cfm per square foot of tunnel face. In other words, a
large volume, low-pressure blower is required to maintain
a stable tunnel face. The minimum cfm calculated was
2,520, but after considering efficiencies and losses, TFKJV
chose a Gardner Denver 9CDL18 as the primary blower
and a Gardner Denver 11CDL?23 as a backup blower. Each
one of the blowers was capable of 3,000 cfm at 0.83 bar (12
psi). Transfer of the compressed air from the surface to the
heading was done through 203-mm-diameter (8-in.) high-
density polyethylene (HDPE). As the tunnel progressed,
the crew would add lengths of 203 mm (8 in.) HDPE to the
blower line, in a similar manner used by other utilities, as
necessary to maintain the tunnel operation. Unfortunately,
this method proved detrimental when the crew had dif-
ficulty adding to the blower line in a reasonable amount
of time, causing the head to depressurize over a two-hour
time period. This resulted in the sand/gravel soil matrix
in the upper half of the tunnel face to become saturated
and start to flow. To prevent this from happening in the
future, a redundant line was installed that ensured the
tunnel face would always be pressurized.

Challenges at the Ferry St. junction chamber

To facilitate the relocation of the 1,829-mm- (72-in.-)
diameter CSO at Ferry St., the proposed junction chamber
was shifted and centered over the existing 1,829-mm (72-
in.-) diameter CSO sewer outfall and proposed tunnel.
The first phase of construction was to install a 7.3-m- (24-
ft-) diameter liner plate and rib shaft 0.9 m (3 ft) below
the invert of the existing 1,829-mm (72-in.) CSO sewer
in order for the crew to remove a section of the existing
sewer and install a fabricated steel inverted siphon (Fig.
6). Vertical and horizontal placement of the inverted si-
phon was critical because the TDS would be at the end of
the 91-m- (300-ft-) long reverse curve and the 1,829-mm
(72-in.) sewer relocation would provide only 152 mm (6
in.) of clearance between the sides and top of the tunnel.

The 7.3-m- (24-ft-) diameter shaft was then backfilled
with control density fill to provide a medium in which the
TDS excavated through without losing alignment control.

Relocation of the 457-mm (18-in.) sanitary sewer was
facilitated by the close proximity to an existing 457-mm
(18-in.) force main. The force main was tapped and an
existing CSO junction chamber was modified to accept
152-mm (6-in.) grinder pumps. When the downstream end
of the junction chamber was bulkheaded, the chamber
became a mini wet well. The sewage was then pumped out
of the mini wet well to the existing 457-mm (18-in.) force
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main, eliminating the need for the remaining portion of
gravity sewer. As the TDS advanced and encountered the
existing sanitary sewer, it quickly became apparent that
the size of the sewer was not 457 mm (18 in.). The original
sewer was 0.9 m (3 ft) in diameter and had been slip lined
with 457 mm (18-in.) reinforced concrete pipe (RCP).
The large void left after its removal destabilized the face,
requiring the crew to suspend tunneling until a solution
could be determined. It was soon agreed by the city of
Lafayette and TFKJV that the existing sewer should be
removed by conventional opencut methods and the void
filled with control density fill.

The proposed tunnel passed successfully underneath
the relocated 1,829-mm (72-in.) CSO sewer and through
the existing 457-mm (18-in.) sewer, providing the city of
Lafayette with more CSO storage than originally designed.
The benefit of increasing the storage capacity greatly out-
weighed the cost of dealing with existing utility relocations,
mainly because of innovative thinking by the contractor
and city representatives.

Conclusion

The planning, designing and construction of a tun-
nel can be intimidating to owners who have never had a
tunnel built in their community. The ability to have the
owner, designers, inspectors and contractors keep an open
line of communication has proven to be a benefit to all
parties. Educating the city of Lafayette during the design
process and keeping an open mind to value engineering
greatly contributed to the project’s success. Through the
effort of the entire team, the Pearl River CSO Tunnel
Project achieved the projected environmental goals and
remained a positive project in the eyes of the city officials
and the citizens of Lafayette. As illustrated in Fig. 7, the
CSOs directly affected by the tunnel project have seen
a 50-percent reduction over a typical one-year period.
Since the tunnel was placed in operation, it is estimated
that approximately 83 million L (220 million gal) of raw
sewage have been prevented from being discharged into
the Wabash River. (References are available from the
authors.) H
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FEATURE ARTICLE

2011 permeation test results for
srouts made with ultrafine cement

he 32nd annual short course FIG.1
I “Grouting Fundamentals and
Current Practice” was held at the
Colorado School of Mines, June 13-17,
2011. The field demonstration portion
of the course was conducted June 16 at
Baski Inc.’s yard in Denver, CO.

The full-scale field demonstration
presents many types of drilling and
grouting equipment in operation as
well as numerous grouting methods per-
formed under various field conditions.

As part of the field demonstration,
the class was shown the proportioning,
mixing, testing and injection of various
cement grout mixes into sand columns
under controlled and recorded condi-
tions. These sand column demonstrations
have been conducted under controlled
and measured conditions each year
since 1999 as part of the short course.
The sand column demonstrations were
conducted prior to 1999, but with less
quality control and minimal record
keeping of the proportioning, mixing,
testing, injection pressures and the final
permeation results.

The goal of the sand column dem-
onstration is to show the students the effect of the
water:cement ratio and the use of admixtures as well as
the fineness of the cement (portland versus ultrafine)
used have on the engineering properties of the grout and
the grout’s vertical permeation height through the sand.

Test results for the demonstrations conducted in 1999
and for two separate demonstrations conducted in 2000,
one at the grout course and one at Geo Denver, were pub-
lished in the 2001 Proceedings of the Rapid Excavation
and Tunneling Conference (RETC) (Henn et al., 2001).
The test results for the 2002 and the 2003 demonstrations
were published in the 2005 Proceedings of the RETC
(Henn et al., 2005).

Test results for the demonstration conducted in 2009
and 2010 were published in the December 2009 and
December 2010 issues of Tunneling & Underground
Construction (T&UC) magazine (Henn et al., 2009 and
Henn et al., 2010).

Past demonstrations
The demonstrations over the years have included ce-
ment grouts made with various brands of Type I-1I port-

Atlas Copco grout plant.

land cements and various brands of ultrafine (microfine)
cements. The grouts have been batched with and without
admixtures, and the water cement ratios have ranged from
approximately 0.7:1 to 4:1.

Beginning in 2000, the injection pressure was set at
a maximum of 10 psi (0.7 bar) and held constant during
the entire injection period. Previously, the injection pres-
sures ranged from 5 psi (0.3
bar) to 10 psi (0.7 bar). The
maximum injection time was,
and remains, 20 minutes per
column. The sand columns
have always been 191 mm
(7.5 in.) inside diameter and
1,524 mm (60 in.) tall and are
made of a clear plastic. Sev-
eral different manufacturers
and designs of grout plants
have been used.

Basic field-testing has al-
ways included the grout mix
temperatures, specific gravity
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Sand columns (2011) prior to grout injection.

and marsh funnel viscosity. Several additional field and
laboratory test procedures including cohesion testing,
flow cone tests and unconfined compressive strength
testing of the cured grouted sand samples have been
performed during several of the previous demonstrations.
More detailed information for a better understanding
of the data available and how it compares with the 2011
results is available in the two papers published in RETC
Proceedings (Henn et al.,2001 and Henn et al., 2005), in
T&UC (Dec. 2009, pp. 28) and (Dec. 2010, pp. 42).

2011 demonstration

The 2011 demonstration consisted of five grout mixes
(batches) and five sand columns labeled #1 through #5.
There was one mix (#1) of Type I-11 portland cement, one
mix (#2) of Type III portland cement, and three mixes
made using ultrafine (microfine) cements. All five mixes
were mixed using an Atlas Copco high-speed, high-shear
(colloidal) mixer.

Each grout batch was injected into the sand column
immediately after mixing and QC testing at the maximum
injection pressure of 10 psi (0.7 bar) and the maximum
injection time of 20 minutes per column, which remained
unchanged from previous demonstrations.

Supervision of the demonstration, as well as quality
control, testing and record keeping, were performed by
personnel from Brierley Associates LLC of Denver, CO.

Equipment

A model Unigrout Smart-A45D Atlas Copco grout
plant was used for the 2011 demonstration. The plant
consists of standard components: Cemix 403 HWB
mixer with a mixing capacity of 0-4 m*hr (0-5.2 cu ydf)

64 DECEMBER 2011 TSUC

CEMAG 803 HWB agitator with a vol-
ume of 800 L (212 gal), Pumpac grout
piston pump with a grout flow of 0-220
L/min (0-58 gpm) and a pressure output
range from 2 bar (30 psi) to 55 bar (800
psi), PUMPAC progressing cavity pump
with a grout flow of 190 L/min (up to 50
gpm) and a pressure output of up to 12
bar (174 psi). Figure 1 shows the Atlas
Copco plant.

The sand columns were 191 mm (7.5
in.) inside diameter and 1,524 mm (60
in.) tall. These are the same, redesigned
and newly fabricated, columns used for
the first time during the 2009 and 2010
demonstrations. Figure 2 shows the five
sand columns during the 2011 demon-
stration just prior to the start of the grout
injection.

Inspection, record keeping and
testing

Inspection was performed and the
results recorded on each batch of grout.
The recorded data included the quantities of cement
and water added to the mixer, the quantities and types
of admixtures used, the mixing times, injection pressures
and the vertical travel distance of the grout in the sand
column versus time. In addition to the inspection, three
field tests were performed on each batch of grout. These
tests were grout temperature, specific gravity and marsh
funnel viscosity.

Discussion of test results
A total of five mixes were batched:

Portland cement type I-1I.
Portland cement type III.
DeNeef MC500.

Nittetsu super fine cement.
TamCrete UFC.

Shortly after field-testing and grout injection into the
sand columns had started, the test results and grout flow
in the sand columns appeared somewhat erratic, based
on experience gained over many years of performing the
grout demonstrations. Therefore, in fairness to all the ce-
ment suppliers to the 2011 sand column demonstration,
none of the test results, nor the grout injection heights
in the columns are reported in this paper.

At the conclusion of the demonstration,some inspec-
tion was performed on the various equipment used for
the demonstration. Using this information, coupled with
historical data, it was concluded that two possible factors
may have contributed to the somewhat erratic results.
One was the use of a high production capacity grout plant
to mix minimum size batches. In the past, small capacity



grout plants have been utilized. Based on these smaller
plants being used over the years, the cement suppliers
have provided only enough cement to match the grout
plant’s capacity. The relatively small batch sizes may
have affected the mixing cycle of the much larger Atlas
Copco grout plant.

In addition, it was discovered that, unknown to the
sand column demonstration crew, a filter fabric was in-
stalled at the base of the sand columns during the filling
of the columns with sand. These filters were installed with
the intention to help prevent sand in the column from
fouling the grout delivery line.

An additional grout permeation demonstration con-
ducted by BASF was a separate sand column permeation
test of two of their products:

e Rheocem 900 microcement.
e MEYCO MP 325 colloidal silica.

The demonstration consisted of a 1-m- (3-ft-) long
clear plastic, 5-cm (2-in.) inside diameter PVC tube. The
ends of the tube were reduced, and fine screening with fine
steel wool were placed in the reducers so no sand could
be lost when pressure was applied. Three sands were used
to fill the tube, one-third each with a coarse, medium and
fine sand. The finest sand was similar to the sand used in
the large columns that were part of the larger grouting
demonstration outlined previously. The sands were com-
pacted with vibration in the tube prior to the test. Ball
valves were on each end of the sand column to stop the
grout at the completion of the test. Water was pumped
through the sand column prior to the grouting test.

The pump was a small hand grout pump from Kenrich
Products, Inc. Model GP 2HD.

Two different grouts were placed. The first was a
grout made using Rheocem 900 microcement from
BASEF. The grout was a 1:1 water cement ratio with 2
percent Rheobuild 1000 for dispersion. The grout was
able to penetrate all of the different sand sizes. The
penetration took a longer time than the next grout and
required more pressure (based on force applied to the
grout pump handle). The second grout was a mineral
grout (colloidal silica) MEYCO MP 325. The grout was
accelerated using a 10-percent sodium chloride solution
at about 15 percent (by volume) addition to the MP 325.
This gave about 20 minutes of pot life for the injection
before it gelled. It pumped easily through the sands and
with much less pressure than the previous grout. Figure
3 shows the set up of the BASF test. H
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T&Mc TUNNELDEMAND

TUNNEL | LENGTH | WIDTH | BID
TUNNEL NAME OWNER LOCATION ( STATE USE (FEET) (FEET) | YEAR STATUS

Gateway Tunnel Amtrak Newark NJ Subway 8,000x2 24.5 2014 Under study
project
2nd Ave. Phase 2-4 NYC-MTA New York NY Subway 105,600 20 2012-20 | Under design
Water Tunnel #3 NYC-DEP New York NY Water 20,000 15 2015 Under design
bypass tunnel
Water Tunnel #3 NYC-DEP New York NY Water 84,000 20 2017 Under design
Stage 3 Kensico
Cross Harbor Freight | NYC Reg. Develop. New York NY Highway 25,000 30 2016 Under design
Tunnel Authority
Cross Sound Link Sound Link LongIsland [NY Highway 190,000 55 2014 Under design
Highway Tunnels
Silver Line Extension | Boston Transit Boston MA Subway 8,400 22 2013 Under design

Authority
Hartford CSO MDC Hartford CT CSO 32,000 20 2013 Under design
program
East-West Subway Baltimore MTA Baltimore MD Subway 32,000 18 2012 Under design
Extension
WASA CSO Program
Anacostia River Tunnel | DC Water and Sewer | Washington DC CSO 12,500 23 2013 Under design
Northeast Branch Tunnel | Authority CSO 11,300 15 2018 Under design
Northeast Boundry Tunnel CSO 17,500 23 2021 Under design
Virginia Ave. Tunnel Expan. | CSX Railroad Rail 4,000 40 2012 Under design
Dulles Silver Line Phase 2 | WMATA Subway Various 20 2014 Under study
North/South Tunnel Georgia DOT Atlanta GA Highway 77,000 41 2015 Under design
ISCS Dekalb Tunnel | Dekalb County Decatur GA CSO 26,400 25 2013 Under design
Lockbourne City of Columbus Columbus OH Sewer 10,000 12 2012 Under design
Interceptor Sys. Tunnel
Olentangy Relief City of Columbus Columbus OH Sewer 58,000 14 2012 Under design
Sewer Tunnel
Alum Creek Relief City of Columbus Columbus OH Sewer 74,000 10-18 2014 Under design
Sewer Tunnel
Black Lick Tunnel City of Columbus Columbus OH Sewer 32,000 8 2013 Under design
Dugway Storage NEORSD Cleveland OH CSO 16,000 24 2014 Under design
Tunnel
Lower Mill Creek M.S.D. of Greater Cincinnati OH CSO 6,350 30 2015 Under design
CSO Tunnel Cincinnati
Black River Storage | City of Lorain Lorain OH CSO 5,700 19 2011 Advertise
Tunnel Oct.2011
Water Treatment City of Austin Austin X Water intake | 45,000 7t09 2010 Obayashi/
Plant #4 Manson
St. Louis CSO St. Louis MSD St. Louis MO CSO 47,500 30 2014 Under design
Expansion
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TUNNEL |LENGTH (WIDTH | BID

TUNNEL NAME OWNER LOCATION | STATE USE (FEET) (FEET) | YEAR STATUS

Deep Rock City of Indianapolis | IN CSO 40,000 18 2011 Shea-Kiewit JV

Connector Tunnel Indianapolis DPW low bidder

Pogues Run Tunnel City of Indianapolis | IN CSO 11,000 18 2013 Under design
Indianapolis DPW

Drumanard Tunnel Kentucky DOT Louisville KY Highway 2200x2 35 2012 Under design

North Link Light Rail | Sound Transit Seattle WA Transit 34,000 21 2013 Under design

Extension

East Link Light Rail | Sound Transit Seattle WA Transit 12,000 21 2015 Under design

Extension

China NATM Station | San Fran. Muni San Francisco | CA Subway 340 60 2012 Under design
Tansit Authority

Central Subway S.F. Municipal San Francisco | CA Subway 16,600 20 2011 Barnard/

Tunnel Trans. Authority Impregilo/Healy

San Francisco DTX Transbay Joint San Francisco | CA Transit 6,000 35t050 | 2012 Under design
Powers Authority

L.A. Metro Regional Los Angeles MTA [ Los Angeles | CA Subway 20,000 20 2012 Under design

Connector

LA Metro Wilshire Los Angeles MTA | Los Angeles | CA Subway 24,000 20 2013 Under design

Extension

LA Metro LAX to Los Angeles MTA [ Los Angeles | CA Subway 12,200 20 2013 Under design

Crenshaw

SVRT BART Santa Clara Valley | San Jose CA Subway 22,700 20 2011 Under design/
Trans. Authority delayed

BDCP Tunnel #1 Bay Delta Sacramento CA Water 26,000 29 2014 Under design
Conservation Plan

BDCP Tunnel #2 Bay Delta Sacramento CA Water 369,600 35 2016 Under design
Conservation Plan

Kaneohe W.W.Tunnel | Honolulu Dept. of | Honolulu HI Sewer 15,000 13 2012 Under design
Env. Services

Eglinton West Tunnel Toronto Transit Toronto ON Subway 10 km 6m 2011 Under design
Commission

Yonge Street Extension | Toronto Transit Toronto ON Subway 15,000 18 2013 Under design
Commission

Downtown LRT Tunnel | City of Ottawa Ottawa ON Transit 10,000 20 2013 Prequalified JV’s

announced
Evergreen Line Project | Trans Link Vancouver BC Subway 10,000 18 2012 Prequalified JV’s
announced

UBC Line Project Trans Link Vancouver BC Subway 12,000 18 2014 Under design

Kicking Horse Canyon | BC Dept.of Trans. | Golden BC Highway 4800mx2 |45x32 2012 Under design

LRT Expansion North | City of Edmonton | Edmonton BC Subway 370mx2 |[6m 2011 Bid date 08/26/11
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CONCRETE FOR
UNDERGROUND
STRUCTURES

GUIDELINES FOR DESIGN AND CONSTRUCTION

Concrete is a vital component of almost every underground
construction project. Because it significantly impacts both
the durability and cost of a project, owners, designers, and
contractors are constantly challenged with designing and
placing the concrete to meet their quality standards in the
most cost-effective way.

CONCRETE FOR
UNDERGROUND
STRUCTURES

GUIDELINES FOR DESIGN AND CONSTRUCTION Concrete for Underground Structures: Guidelines for Design

EDITED BY ROBERT J.F. GOODFELLOW and Construction can make that task a lot easier. Instead of
searching pages of scattered reference materials when
writing specifications, this book is a one-source guide to
help you quickly find the answers you need.

The first resource of its kind, this practical nuts-and-bolts
handbook provides an industry voice as well as recormmendations
for areas of concrete application. You'll get valuable insights
into current best practices for all aspects of the design and
construction of underground structural concrete.

Internationall ted auth ine three k lications:
CONCRETE FOR UNDERGROUND castivpiace concret, precast concrele segrmenta Inngs, and
STRUCTURES: GUIDELINES FOR boveqround and uelroun uso, Tho vt ypes i |
DESIGN AND CONSTRUCTION concrete admixtures are also discussed, and sample

specifications for each are included.
EDITED BY ROBERT J.F. GOODFELLOW

Concrete for Underground Structures is an indispensable
resource for industry veterans as well as an educational tool

2011, 176 pages, 2 Ibs for those who are new to the profession.
ISBN-13: 978-0-87335-346-5

Book Order No. 346-5

$79 Member / $69 Student Member / $99 Non-Member/List

CONTENTS

www.smenet.org/ebooks Introduction Precast Concrete Segmental Lining
Specifications

EPDM Gaskets for Precast Concrete
Tunneling Lining Specifications

g Available as an eBook from
X

Cast-in Place Concrete

Precast Concrete Segmental Linings

Shotcrete
. Shotcrete Specifications
Admixtures
M www.smenet.org/store Cast-in-Place Concrete Tunnel
books@smenet.org Lining Specifications
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CSM launches tunneling center

by Mike Mooney, Center of Excellence in Underground Construction director

nderground construction
l | and tunneling (UC&T) de-

pends on a highly skilled
engineering workforce and technical
innovation made possible through
interdisciplinary research. To ad-
dress these needs, the Colorado
School of Mines (CSM) is launching
the Center of Excellence in Under-
ground Construction and Tunneling.
The university is leveraging private
funding to develop the first center
of this kind in the United States, de-
signed to build a pipeline of gradu-
ates who are well-prepared to ad-
dress the increasingly complex chal-
lenges faced in UC&T today.

The center will be interdisciplin-
ary to reflect the UC&T community.
Faculty and students from CSM’s
departments of civil and environ-
mental engineering, geology and
geological engineering and mining
engineering will comprise the heart
of the center. The center is being
developed collaboratively by profes-
sors Mike Mooney and Marte Guti-
errez (civil/geotechnical engineer-
ing), Christian Frenzel (mining engi-
neering) and Paul Santi (geological
engineering). They will be joined by

Two recognized tunneling ex-
perts have joined HNTB Corp. to
lead and enhance its tunnel practice.
NASRI MUNFAH (SME) PE. has
become senior vice president and
chair of tunnel services. Munfah,
who also is an adjunct professor in
Columbia University’s civil engi-
neering department, has 30 years of
experience in all phases of interna-
tional transportation, transit and un-
derground engineering projects. His
work includes the East Side Access
Project in New York, the Windsor
GreenLink in Ontario, Canada and
the Istanbul Strait Road Crossing
tunnel in Turkey. SANJA ZLATAN-
IC (SME) PE. has become vice pres-
ident and chief tunneling engineer.
With more than 20 years of experi-
ence, she was the project manager

peers from mechanical and electri-
cal engineering, as well as geophys-
ics and economics and business, The
center builds upon the rich tradition
of UC&T education and research at
CSM.

The focus of the center will be to
forge technical solutions and game-
changing breakthroughs and address
complex challenges in UC&T by:

e Training highly skilled and
sought-after engineers.

e Mobilizing comprehensive
research expertise to develop
short- and long-term technical
innovation.

e Offering specialized services
such as professional training and
specialty testing.

The Center of Excellence in
UC&T will provide a platform for
undergraduate- and graduate-level
education. CSM undergraduates
will be able to gain UC&T training
by earning a minor degree (eight
courses) or as an area of specializa-
tion (four courses). They can also
conduct a year-long senior design
project directly tied to UC&T, part-
ner with faculty to conduct applied

RSONAL NEW

and the chief structural engineer on
the No. 7 Subway Line Extension,
the East Side Access project, the
Trans Hudson Express (ARC) proj-
ect and the Hudson-Bergen Light
Rail Transit project’s Weehawken
Tunnel and Bergenline Avenue Sta-
tion in New York. Munfah and Zla-
tanic will be located in HNTB’s New
York City office.

WILLIAM C.B. GATES (SME)
PE., PG, has joined Jacobs Associ-
ates as a senior associate in its Se-
attle office. Gates is a retired U.S.
Army Special Forces officer and
specializes in geotechnical and rock
engineering, blasting and hydrogeol-
ogy. He has a Ph.D. and 44 years of
experience dealing with engineer-
ing geology and geotechnical prob-

research or complete a professional
internship with a UC&T partner.
Graduate students at CSM will be
able to pursue a five-course gradu-
ate certificate, a 10-course nonthesis
master’s degree, an eight-course
and research-based thesis master’s
degree or a 16-course doctoral
dissertation.

The center will pursue research
to promote short-, medium- and
long-term innovation for the UC&T
industry. Students will participate
in site visits, field trips and technical
conferences, and the entire campus
community will be invited to attend
presentations as part of the ongoing
UC&T seminar series. Finally, CSM
is home to the first student chapter
of the UCA, which offers further op-
portunities for connecting students
with their future industry pursuits.

As the program grows, top-qual-
ity CSM students, faculty and indus-
try partners will collaborate on new
specialized training and emerging
research initiatives.

For more information, please
contact acting center director
Mike Mooney at 303-384-2498 or
mooney@mines.edu. l

lems worldwide.
Gates is cur-
rently the lead
rock engineer
on Seattle City
Light’s (SCL)
Boundary Dam
Rockfall Mitiga-
tion in Metaline,
WA. There, he
conducted a detailed geologic inves-
tigation of the engineering charac-
teristics and rockfall problems of the
rock mass that houses the turbines
and transformer bays. His expertise
includes interrelated geological and
geotechnical disciplines attendant to
rock mechanics, rock slope engineer-
ing, construction blasting, hydrogeol-
ogy, fracture trace analysis, fracture
flow and fracture mechanics. M

GATES
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DONALD R. ZENI

An appreciation by Toby Wightman

onald R. Zeni died Oct. 13,
D 2011 at his home in Las Ve-
gas, NV. He was 68.

Zeni earned a bachelor of sci-
ence degree from West Virginia
University then served in the U.S.
Navy Seabees mobile construction
battalion 7 for two tours in Viet-
nam. He was decorated with two
bronze stars. In 1971, he founded
Zeni Drilling with his father An-
gelo. Prior to 1971, he worked for
Dravo and Zeni McKinney Wil-
liams Corp. on shaft and tunnel
projects, including a state-of-the-
art, mechanical drilling machine
prototype. This was the forerunner
of many developments in the me-
chanical sinking of vertical shafts.
Zeni Drilling pioneered a myriad of
mechanical drilling equipment and
processes under Zeni’s guidance.

Zeni Drilling was a dynamic
organization and grew into an in-
ternational presence known around
the world. He was never reticent
about taking on large and risky
projects that kept the company
stretching its human and financial
resources to the limit. As a result,
the company gained a reputation
for never walking away from a chal-
lenge and completing all work satis-
factorily and with integrity, regard-
less of the financial consequences.
He committed all of his personal
resources without reservation to the
success of Zeni Drilling, carrying
it through some very tough years,
many times with little more than

DAVE FISHER

determination
and mettle.

As an astute
businessman,
Zeni worked
hard to keep
the company on
track and always
provided the best
benefits that the
company could
afford, even ben-
efits it could not
afford. He was never hesitant to get
his hands dirty. During the early
years, he did physical labor during
the day and administrative work at
night.

Zeni was instrumental in ad-
vancing the technology of shaft
drilling by helping to inspire and es-
tablish the Institute of Shaft Drill-
ing Technology (ISDT). The insti-
tute promoted the technology of
shaft drilling by bringing together
all of the brightest lights from the
government, universities, private
industry and mining to share their
knowledge with future generations
and to provide scholarships to stu-
dents entering the field. He was
responsible for membership and
increased the organization’s mem-
bership to more than 1,000. He also
served for several years as presi-
dent of the ISDT. The ISDT later
merged with the American Un-
derground Space Association and
is now a part of the Underground
Construction Association (UCA)

In memoriam by The Robbins Co.

ave Fisher, a world-class
D field service superintendent

with The Robbins Co. since
1991, died on Sept. 21,2011 in Ever-
ett, WA. He was 65. Fisher was well-

known in the industry for his exper-
tise and dedication at projects such

as the Yellow River Diversion Tun-
nels in Shanxi Province, China and
the Parramatta Rail Link in Sydney,
Australia, among many others. A
native of Spokane, WA, his profes-
sional experience prior to Robbins
(Continued on page 71)

division of SME. Zeni was a mem-
ber of the Executive Committee of
the UCA when it merged with SME
in 2007 and remained a member un-
til September 2011, just before his
death.

Zeni was known and respected
around the world and made great
friends everywhere, from Europe to
the Ukraine, China, Australia, South
Africa, Canada, Morocco, India and
South America. Thanks in large
part to Don Zeni, the name Zeni
is almost synonymous with large
diameter drilling knowledge and
experience. He was instrumental in
carrying the Zeni name throughout
the mining world, not only by good
business practices but by his friend-
ship with respected and admired
people in the industry. He is count-
ed prominently among the rare lu-
minaries in the mechanical excava-
tion world.

In his relationships with people,
Zeni was nothing less than extraor-
dinary. When he was in a room, a
restaurant or a meeting venue, there
was never any doubt that he was
there. His voice was well known and
impossible to miss. Everything he
did was done in a big way. Even his
e-mails were written in large print
and boldface type. In a conversation
or presiding over a meeting, one
would never know what he would
say next and at full volume. Political
correctness was not a consideration.
Many times he was asked to be a
master of ceremonies or preside
over a meeting just because people
loved to hear him talk.

Zeni loved his children and
grandchildren unconditionally. Any-
one who was privileged to have
known Don Zeni will not soon
forget him. Those of us fortunate
enough to be a part of his family
will always have a plus size space in
our lives filled with memories and
laughter. ®
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WILHELM JOHANN KOGELMANN Il

An appreciation by his son, Wilhelm (Chip) Kogelmann

ilhelm Johann Kogel-
mann III, 72, of Boals-
burg, PA died at his home

at the base of Nittany Mountain on
Oct. 24,2011. Son of Wilhelm and
Maria Kogelmann, he was born
and raised in the town of Fiirsten-
feld in the Steiermark region of
Austria. He earned a degree in
mining engineering from the Uni-
versity of Leoben, Austria.

In 1963, Kogelmann earned a
master of science degree in min-
eral processing from The Pennsyl-
vania State University. He went
on to found the Alpine Equipment
Corp. in 1968, and he remained ac-
tive in the business until just a few
weeks before his death. His oldest
son, Chip, continues to operate the
business.

Kogelmann was an inventive
engineer who held multiple patents
and authored many publications in
the fields of tunneling and mining.
These include the U.S., Canadian
and Australian patents for the field-
interchangeable, transverse ripper
and inline axial milling cutter heads
for roadheaders. This combined the
advantages of the Austrian/Hun-
garian and British/Russian cutter
heads in one machine.

Kogelmann introduced road-

Fischer
(Continued from page 70)

included work
as an electron-
ics technician
in the Air Na-
tional Guard
and a degree in
the fluid power
program at
Spokane Com-
munity College
in 1979.

“Dave was
one of those rare people you find
in life. He was very experienced in
field service. He was worldly and

FISCHER
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headers (boom
miners, boom-
type continuous
miners) to North
America in 1968.
This was at a
time when road-
headers were still
in their infancy
in Europe where
they originated.
Among the many special machines
he designed was the excavator-
mounted Alpine Cutter Loader. In
1969, he supplied a roadheader for
its first North American applica-
tion at the construction of a sewer
tunnel in Charleston, SC. In 1969,
he introduced the first roadheader
to Mexico, in 1971 to Canada and
in 1972 to Australia — the first
roadheader installations in these
countries.

In the late 1980s, Kogelmann’s
company entered the rapidly grow-
ing market for rehabilitation of the
crumbling infrastructure by ap-
plying its rock cutting know-how
to the removal of deteriorated
concrete at locks, dams, tunnels,
bridges and other concrete mass
structures. Excavator-mounted Al-
pine grinders were more produc-
tive and cost effective than hydrau-

KOGELMANN

well-read. He took the time and
care to learn the history and cul-
ture of every area that he worked
in,” said Lok Home, Robbins
president.

Throughout his 20 years with
Robbins, Fisher showed dedication
to his work and skill in meeting
customer requirements. “When he
was at a tunnel, you didn’t ever get
a phone call. He was just that good.
He was the type of guy you wished
you could send to every complex
jobsite,” said Home.

Fisher was also well-known for

lic hammers. In 1995, Kogelmann
designed and built the first no gap,
transverse cutter head, a major im-
provement in cutting technology.
Alpine then entered the rapidly
growing market of environmental
clean-up by applying its rock cut-
ting expertise to in situ remedia-
tion of contaminated soil and haz-
ardous waste dumps.

Kogelmann traveled worldwide,
was a student of history and had a
voracious appetite for books. Al-
though a resident of central Penn-
sylvania for more than 40 years,
his strong Austrian accent and grit
never faded, much to the enjoy-
ment of his friends and family. He
celebrated his Austrian heritage
and maintained its traditions, such
as his well known Osterfeuer —
Easter bonfire. He was a member
of SME since 1969.

Kogelmann loved hunting and
never missed a year of skiing. He is
survived by his sons Wilhelm and
Mark, daughters Karin Brown and
Heather Fernsler, and six grand-
children. In addition, he leaves a
sister, Lisl Maravic, in Austria. He
was so grateful for the support he
received from friends and family
prior to his death and will be dear-
ly missed by many. M

his photography at jobsites, and
many of his photos have appeared
in Robbins press releases and sto-
ries. “In our off time we always
spent time together taking in the
sights. Dave was really fond of tak-
ing photos of the jobsites and local
cultures,” said Mike Burngasser,
field service training specialist, who
worked with Fisher on many proj-
ects around the world.

Fisher is survived by his broth-
ers, Douglas, Steven and Patrick,
as well as numerous nieces and
nephews. B
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North American Tunneling
2010 Proceedings

Edited by Lawrence R. Eckert, Matthew E. Fowler
Michael F. Smithson, Jr., Bradford F. Townsend

Book plus CD

2010, 992 pages, 4 Ibs
ISBN-13: 978-0-87335-331-1
Book Order No. 331-1

$139 Member
$139 Student Member
$189 Non-Member/List

SME

Society for Local
Mining, Metallurgy
& Exploration
Toll-free
Your most
precious resource.

www.smenet.org/store
books@smenet.org

303.948.4225

1.800.763.3132

North American Tunneling

North American Tunneling 2010 underscores the important role
that the tunneling industry plays worldwide in the development of
underground space, transportation systems, conveyance systems,
and other forms of sustainable infrastructure.

The proceedings describe the evolving nature of underground work,
methods, and technology. This book documents the challenges
faced and the lessons learned while advancing projects in support
of a sustainable future. The contributions reflect the ability to
adapt and excel in the environment of continual evolution that
characterizes the tunneling industry today.

Taken from a collection of papers presented at the prestigious
2010 North American Tunneling Conference, the authors take you
deep inside projects from around the world:

+ Advancements in technology and sustainability, pressurized
face tunneling and tunnel lining, and remediation

+ Design considerations, including design validation, optimization
and alignment, and strength and stability assessment

* Project planning, from estimating cost and project risk to
delivering your project on time

+ Case histories of small-diameter and conventional tunneling,
and lessons learned while operating under difficult conditions

Whether it is building a subway extension under the streets or
New York City or dealing with microtremors and rock bursts during
construction, you will learn from the successes and failures of
some of the most challenging construction projects undertaken
in this rapidly evolving industry.

SECTIONS

Technology Planning
Applied Technologies Project Cost Estimating/Finance
Innovation Project Delivery

Pressurized Face Tunneling
Sustainability
Tunnel Lining and Remediation

Project Planning and Implementation
Project Risk, Budget, and Schedule

Case Histories
Design Small Diameter
Design Validation by Instrumentation, NATM/SEM
Monitoring, and Mapping Challenging Conditions
Challenging Conditions and Conventional Tunneling
Site Constraints
Managing Risk, Safety, and
Security Through Design
Strength, Stresses, and Stability
Assessment Selection
Design Optimization and
Alignment Selection

A CD of the full text is included.

The Society for Mining, Metallurgy, and Exploration, Inc.
8307 Shaffer Parkway, Littleton, CO 80127 USA
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February 2012

7, Colorado Shool of Mines - Pilot Tube Short
Course.

8-10, Colorado School of Mines - Microtun-
neling Short Course. Colorado School of Mines,
Golden, CO. Contact: Microtunneling, Inc. P.O. Box
7367, Boulder, CO 80306, e-mail timcross@micro-
tunneling.com, website www.microtunneling.com.

19-22, SME Annual Meeting, Seattle, WA. Con-
tact: Meetings Department, SME, 12999 E. Adam
Aircraft Circle, Englewood, CO 80112 USA,
phone 800-763-3132 or 303-979-3461, e-mail sme@
smenet.org, website www.smenet.org.

March 2012
27-29, INTERtunnel 2012, Lingotto Fiere, Tu-
rin, Italy. Contact: Romeland House, Romeland
Hill, St Albans, AL3 4ET, Great Britain, phone
440-1727-814-400, fax 440-1727-814401.

More meetings information can be
accessed at the SME website —
http://www.smenet.org.

14-16, International Symposium on Tunnel
Safety and Security 2012, Roosevelt Hotel, New
York, NY. Contact: SP Technical Research Insti-
tute of Sweden, Box 857, SE-501 15 Boraés, phone
+46 10-516 50 00, e-mail info@sp.se, website
www.istss.se/en/Sidor/default.aspx.

27-31, NASTT’s 2012 No-Dig Show, Gay-
lord Opryland Resort and Convention Center,
Nashville, TN. Contact: Michelle Hill, Benja-
min Media Inc., 1770 Main St., P.O. Box 190,
Peninsula,OH 44264-0190 USA, phone 330-467-
7588, fax 330-468-2289, e-mail mmagyar@ben-
jaminmedia.com, website www.benjaminmedia.
com.

May 2012
18-23, ITA World Tunnel Congress, Bang-
kok, Thailand. Contact: Thailand Underground
& Tunnelling Group (TUTG), e-mail: info@
wtc2012.com, website www.wtc2012.com.

June 2012

24-27, North American Tunneling Conference,
JW Marriott Indianapolis, Indianapolis, IN. Con-
tact: Meetings Department, SME, 12999 E. Adam
Aircraft Circle, Englewood, CO 80112 USA,
phone 800-763-3132 or 303-979-3461, e-mail sme@
smenet.org, website www.smenet.org.

UCA of SME

George A. Fox Conference

Jan. 24, 2012

Graduate Center, City University of New York
New York, NY USA

FOR ADDITIONAL INFORMATION CONTACT: Meetings Dept., SME 800-763-3132, 303-948-4200
fax 303-979-4361, e-mail sme@smenet.org
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