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FOREWORD

Tunnels have the potential for improving our urban transporta-
tion systems by greatly reducing congestion, noise, exhaust
pollution, and excessive use of real estate by surface
transportation modes.

Unfortunately, outdated contracting and management practices
and inefficient technologies make tunneling costly and, thus,
unacceptable to many transportation planners and community
leaders.

To bring about a reduction of these high cost, the U.S.
Department of Transportation has established a Transportation
Tunneling Research Program. Included in the objectives of the
program are studies of advanced construction techniques,
modernization of scheduling and management, exploration and
testing of new excavation tools, analysis of safety practices.
And, since the outputs of all R&D activities must finally

be accepted and used by the industry if they are to be
effective, DOT also seeks to familiarize companies with the
newly developed techniques, and implement them at ongoing
sites.

The bibliography of tunneling literature represents one of the
DOT efforts to achieve the objectives. The listed abstracts
have been made a part of the computer-accessible data base

of the transportation literature that is searchable and
available through the various components of the DOT-sponsored
national Network of Transportation Research Information Services
(TRISNET). Readers who wish to gain access to this data base
are urged to contact TRISNET Secretariat, 2101 Constitution
Avenue, N. W., Washington, D. C. 20418, or phone 202-389-6611
for details.

Russell K. McFarland
U. S. Department of Transportation
Washington, D. C. 20590






PREFACE

This work constitutes the first formal publication in documentation disseminated
at large by the Underground Excavation and Rock Properties Information Center
(UERPIC), a component of the Center for Information and Numerical Data Analysis
and Synthesis (CINDAS). The world's literature and data relevant to UERPIC's mis-
sion has been brought under control for effective use by all segments of the technical
community interested in underground excavation, rock properties, and geodynamic
phenomena induced by high energy explosions, Of singular significance is that the data
on all subject elements listed in the annotations to the bibliography are keyed to and

retrievable from specialized data banks,

The utility of this compendium has manifold aspects, It can help identify gaps
of information in underground excavation technology and, thus, can assist Federal agen-
cies and other organizations engaged in research planning and proposal evaluation,

In addition, redundant research activities on underground excavation methods can be
inhibited because the file identifies relevanl research projects in various stages of
progress. Case histories can be located that will describe the applications of thege
methods in actual consiruction., Design professionals will have a readily accessible
bibliographic source to agsist in the degign of underground openings and equipment,
Contraciors can use the file in their search for more efficient excavation techniques.
By accessing this file, organizations preparing research proposals may save several
man-months of effort required to produce neceasary supporting bibliographies, often

from literalure which is highly diffused and not readily accessible.

In closing, 1 wish to express my personal thanks to Professor Gordon W. Prescott
of the Department of Geosciences at Purdue University, for his many contributions
while serving as a part-time member of the UERPIC Senior Staff, I also wish to ack-
nowledge the programming and computer operalions support provided by Mr, Peter
C. Miller of the CINDAS staff, Beginning with 1976, UERPIC was privileged in having
the benefit of the guidance and counsel provided by a visiting Advisory Board, consist-
ing of distinguished geclogists and engineers who meet at CINDAS twice a year. The
members of the Board for 1976 have been: Dr, M, S, Agbabian, Chairman, Dr. H.
Reginald Hardy, Jr., Mr. Lloyd B, Underwood, and Dr, George B. Wallace, Their
individual and collective contributions already have been felt and I am sure will have

a major effect in setiing the future policies and direction of UERPIC,
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Last, but not least, I wish to acknowledge with thanks the financial support
received from the Office of the Secretary, Assistant Secretary for Systems Development
and Technology, DOT and the understanding assistance and cooperation of Dr, Alex

Hoshovsky who served as the technical monitor on this contract,

December 1976 Y. S. Touloukian
West Lafayeite, Indiana Director, CINDAS
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INTRODUCTION

This volume is the first edition of a contemplated annual publication, sponsored
by the U. S. Department of Transportation, which provides a readily accessible biblic
graphy on all aspects of science, technology, and engineering that relate directly to the
excavation of underground openings in both soil and rock. The present volume represents
the first step in a program that eventually will include as comprehensive a coverage as
possible of the published information for the following components of the ICET Activity
Classification Categories in Excavation Technology*:

1, Interaction with Society
1.2, Environmental Factors
1.3, Health and Safety
1.6, Legal Relations
1.6.3. Contractual Relations
1.7. Education and Evaluation
1.7.1, Academic Education and Training

2, BSite Investigation and Measurement of Earth Properties
2.1, Geology
2,2, Geophysics
2.3. Hydrology
2.4. Topography
2.6, Rock Mechanics
2,7, Solil Mechanics

3. Excavation Methods (soil and rock)
3.1. Explosive
3.2. Mechanical
3.3. Thermal
3.4, Chemical

4. Ground Control and Stabilization
4.1, Excavation Design
4,2, Supports in Open Cuts
4,3. Tunnel Supports and Lining

5. Materials Handling
5.1. Excavated Materials Handling

* "ICET" {8 the acronym for the Federal Government's Interagency Committee on Excavation
Technology. The associated numerical designations are those glven in the original
ICET classification. Gaps in these numbers indicate categories not covered in this
bibliography. See APPENDIX 1 for further details,



The current compilation of UNDERGROUND EXCAVATION lists 600 document
citations which contain information primarily on excavation techniques other than the
conventional drill-and-blast method. Tor each citation listed in Section II of this
work, a computer generated abstract is included which accurately reflects the data
content and subject matter of the document, These abs actswere generated from
data tapes maintained by the Undergrc nd Excavat n and Rock Properties Information
Center (UERPIC). The content of each document is ¢ aracterized according to the
following elements which also are listed by order of af ‘:arance in the abstract:

1. Type of Report [V)¥*

2. Originality of Data (V)

3. Stage of Project Completion {VI)

4. Tunnel-Underground Opt ing Name and Localion (VII)
Utilization of Tunnel-Underground Openir~ (IX)

o}
v

Excavation Tec 1ique (X)
Energy Application Method ( XI)
Drilling Equipment Characteristics (XIII)

e w <1 c

. Tunneling Machine Char :leristics (XIV)
10, Excavation Advancement Rate (XVI)
11. TBM Excavation Rate (I_.'TI)
12. Excavalion Cost (XIX)
13. Geostructural Characteristic (XXXVI)
11, Soil Characteristics (XXXVII)
3. Soil Mechanical Propert 8 ( XXVIII)
16. Ground Conditions { XXVI)
17, Tunnel and Underground Opening Supports (X VII)
18. Muterial Handling System(s) (X2 X)
19. Stratigraphic Formation Name(s) (XXXIX)
20. Rock Type(s) (XL)
21. Petrography (XLII)
22, TRock Mechanical Properties (XLIII)

‘T'hese characterizaiion elementis will 2 expanded in future editions of this publication
as the scope of lilerature coverage is broadened Lo incorporate more of the above

listed components of the ICET Activity Classif ation Categories in Excavation Technology.

* The Roman numerals reference the appropriate data elements given in APPENDIX 2,
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APPENDIX 2 gives the full spectrum of available document characterization elements

from which abstracts are currently generated,

The documents given in Section Ii are listed in increasing numerical order by
a unique accession number which prefixes each citation. These accession numbers also

are indexed by author in Section IIT to produce the author index,

Section I represents a series of bibliographies for which the document accession
numbers have been cross-indexed according to "performing' and '"funding' organizations,
and to items 4, 6, 7, 10, 12, 17, 18, and 20 of the above-listed document-characteriza-
tion elements, The cross-indexed bibliographies can be manipulated to produce more
specialized bibliographies, For example, to obtain a bibliography on rates of excavation
in granite simply isolate all accession numbers which are common to both the bibliography
for granite (item 20, ROCK TYPE = GRANITE) and the bibliography for excavation rates
{item 10}, Or, for a bibliography on hard rock excavation, compile all the accession
numbers found for the bibliographies of the rock types listed for granite, hasalt, gneiss,

quartzite, etc,

These iwo exampies illustrate how more specialized bibliographies may be
generated from the cross-indexed bibliographies listed in Section I, This search method
is readily tractable by manual effort especially when bibliographic requirements are
well defined. The search effort also may be reduced to a machine operation: merely
take the uniquely assigned document accession numbers directly from Section I as input
for a simple computerized sorting program®*. Thus, the 10 cross-indexed bibliographies
listed in Section I provide a tool that facilitates isolation of those bibliographies which

help satisfy the user's requirements for documentation.

The document citations presented here are from books, proceedings of symposia
and congresses, and numerous national and international journals on rock mechanics
and underground excavation technology. Recently an effort has been initialed to search
a number of these journals from the year 1960 to the present for appropriate citations,
Upon completion of this task the effort will be maintained on a current basis and pertinent
articles will be extracted for inclusion into subsequent editions of this compendium. The pub-
lished journals which currently are undergoing processing in this systematic fashion
are given in APPENDIX 3. Also listed in APPENDIX 3 are the abstracting services
which are used currently to supplement direct journal searches and to identify additional

relevant documents.

“ Such programs are readily available in computer libraries.
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The document citations presented in this edition of UNDERGROUND EXCAVATION
were obtained from 103 reference sources, The bibliographic statistics for the 600
reported citations are given in Table 1, An analysis of these statistics indicates that
83% of the listed documents were obtained from journals, Reports (158%) and conference
proceedings (4%) constitute the remaining two major literature categories from which
the listed citations are derived, Table 1 also characterizes in detail the reported doc-
umentation for the past 30 years and indicates that & little more than 34% of the biblio-
graphies cited were published within the last two and a half years, Approximately sob
of the document citations presented here were published in the period 1972-1976., There
remains undouhbtedly a considerable volume of additional literature for this 30-year
period which isg still to be identified and captured in subsequent editions of UNDERGROUND
EXCAVATION.
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TABLE 1

Distribution and Frequency of References on
Tunneling Technology Reported in this Bibliography

Year Journal Report Book  Theasais Total

1976 38 4 0 0 42
1975 64 13 0 0 77
1974 76 10 0 0 86
1973 46 16 1 0 63
1972 69 9 15 0 93
1971 27 5 2 0 34
1970 63 9 0 0 72
1969 19 3 0 0 22
1968 18 4 0 1 23
1967 11 1 0 0 12
1966 4 1 0 0 5
1965 16 1 0 0 17
1964 16 0 0 1 17
1963 4 0 0 0 4
1962 3 0 0 0 3
1961 4 0 0 0 4
1960 1 1 0 0 2
1959 3 0 1 0 4
1958 0 0 0 0 0
1957 2 0 0 0 2
1956 3 0 0 0 3
1955 2 0 0 0 2
1954 2 0 0 0 2
1953 1 0 0 0 1
1952 1 0 0 0 1
1951 2 0 0 0 2
1950 0 1 0 0 1
1949 0 0 0 0 0
1948 0 0 0 0 0
1947 0 0 0 0 0
<1947 1 5 0 0 _6

Q0
[44]
[
0
[

Total 496 600
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KERR-MCGEE CORP.
ROOLG 30

KIDD CREEK MINE
ROD3IGAT

KIERRIT=-JOHNSON=-POOLE, CANADA
RODO&2Q

KIEWIT.PETER AKD SONS CO3CD3IUSA
RQODZ58 RODOBSH

KIEWIT,PETERISONS GO
RO01298 ROO2188

KOMATSU COIJAPAN
RO00258 ROO1339

KUEHN AND RHUODES
REO10S0

KUMAGATL GUKWIJAPAN
ROD3148 RO03645

KUMAGA IS JAPAN
RO03148

KUNZ,ALFRED AHC COIMUNICH,GE RMANY
ROQ0832 RO0L270

LAINGy JOHN CONSTRUCTION LTOSUsK.
ROO2787

LAWREMCE ZBERKELEY LAB. (UNIV.DF GCALIFORNIAD,
BERKELEY,CASUSA
ROD0242 RODOL1048

LEEDS UNIVERSITY,DEPT.OF MINING AND 9IHERAL
SCIENCE,U. K,
ROOC 369

LEDNARD FAIRCLCUGH ( TD:BUCHAN DIVISION OF yU.K,.
R001984

LES GRAHDS TRAVAUX OE MARSEILLE.FRANCE
ROD0228

LOFFLAND BROTHERS
RGOLOSD

LOSINGER AG,SHITZERLAND
RODZ2850

LOS ALAMOS SCIENTIFIC LAB,{UN OF GCALTIFORNIAD (NMZ
B754k e USA,
RO00Z93 RO00294 REDO295 ROC0296 RODO297
R000298 RDOG300 RODO201 ROO0D3G2 ROQOJID3
REO0X"+~ RO00305 ROODO9I7I ROO1983 ROOLTITS
kG919 RO0O1357 ROQ01958



LOMART TUNNEL ORGAMNI ZATIOM.PAKISTANM
RIGZ043

WAEDA GOWNSTRUGCTIQN CO.3JAPAN
ROO 3506

HACDA KENSETSU.JAPANW
R8J1i48

HAJES GOMNSORTIUR
1. #8 SKANSKA CEMEMTJUTERIET SWEDEN

2.COMCORD COMSTRUCTION LTO$SOUTH AFRICA

T.ENTRECAMALES ¥ TRAVERA SA,SPAIN

4HACON

G TARMAC CONSTRUCTION LTDIU.K.

T.THE FOUNDATION GO. OF CANADA LTDICANADA
ROQ2786 ROD2BLT

HMANMCLA OAM CONTRACTORS
1 ATKINSONSGUY Fuy COMPANY

2.CHICAGO BFIDGE AND IROM CO.4

1 GROVES SeJaoAND SONS

Le HARNEY CHARLES Joy COMPANY

S+LANGEMFELDERyCe Jo 1 ANO SOMW

. OSTRANDER CONSTRUCT ION COMPANY

ToTRIPRFER,R.A.,COMPANY

A, WAL SH GONSTRUCTION COMPANY
ROUZ631

RANNI ® LTDSCALGARY 4 ALBERTA, CANADA
ROD2814 ROQIRYLE

KARIME IMDUSTRIES LTDICANADA
RO0OD 223

HARPLES RIDGWAY LTOILUONDON,U K.
ROOO4IB RODDLYS

MARTIN MARIETTA LARIBALTIMORE,HDIUSA
k001091

HART] AGyBERN,SWITZERLAND
RODZA21

HASONsSILAS CO.
RO00D 221

MASSACHUSETTS INSTITUTE OF TEGHMOLOGY,MATUSA,
ROOC331 ROODIBI RGYLe89

MATHEWS s Ao ATINC,
ROD3378

MAUMSELL GEOYECHMICAL SERVICES.,MELBOURNE AUSTRALIA
rRO02852

HAYOR AWD COULSONsLTDSSHEFFIELO4U.K.
ROGD236

MCALPINES,SIR ROBERTS SONS LTD,.
RD00&95 RO00B26 ROU1D6S ROD2826

MCMALLY AND SONS,HAWILTON
ROO0ASD ROO10D33

MEAQGOWBANK RDCK SALT HINE,U.KX.
ROOL&E RDJ14F4

NEGTHe W, JIINC IMAUGATUCK,CTIUSA
RO0I634L

MELAOURNE AND HETROPOLITAN BOARQO OF WORKS
ROODZS8 RODL 344

MCTROPOLITAN SAQ PAULO CO.TSAD PAULO, BRAZIL
ROB3I%03

RILE HIGH ORILLING CO0a,INC. (DENVER,CO,USAI
RODI6SO

HILLER,FOSTER ASSOCIATES,INC!135 SECONC AVES
WALTHAM,NATO 215k
RO0109F ROOG1265 RODI&TD REO0L909 ROOD2920

MILWAUKEE BOILER HMANUFACTURING COSHILWAUKEE (MITUSA
ROOL261

HIMISTRY OF PUELIC WORKS,DEPT.OF RAIL COMSTRUCTION,
RADRID,SPAIH
RODOSLL

MISSOURI,UMIVERSITY OF (ROLLA yMOUSA
ROOD489 ROD1D%1 ROD10AT ROUL&86 ROO1989
ROOJ3TE

MIYCHELL BROTHERS,SONS AND GC.LTO.
RO0OB&99

MITCHELL CONMSTRUCTION EINNEAR HOOOTE GROUP LTOI
PETERBOROUGH
RODOA9]

HITTRY CONSTRUCTION COILOS ANGELES,CAIUSA.
RODD221 RO0D258 ABO3I&IL ROO3&96 RQEOILIS

HOLESHITH TUNNELS,U.K.
ROQZELE

HOLE CONSTRUCT1ON COMPANYSINC. IROMULUS+MLsULS. AL
ROG3ISLS

MOODIE ,KINNEAR AND CC.LTOSU.K.
RO0D0I70 ROQLIGO RDO1963

HMOODIE,XINNEAR T1973) LTOU. Ke
ROOZ2&E

MORRISOH-KNUDSOW CO.OF CANADA LTO.
RO00258 RO02208 ROD221%

MORRISON-KNUDSEN COMPAKYSBOLSE,ICiU.S.A.
R0O03I521

HOTT,HAY AND AMNDERSOM; CONSULTING EMGINEERS»LONDOM,
U, K,
_RO0D416 RO0O&S1

MOMLEH (SCOTLAND) LTDIU,.K.
RO0Z781

HOWMLZM, JOHN ANL CO.LTD.
AOD0&12 ROC2A3A REO3121 RODIGER

HOWLEN, JOHN ANC COLTDISCOTLANDs UK
ROOL98D

AT, ISA MINES,AUSTRALIA
RO01314

MULLEM¢S.S. ENCISEATTLE WA, USA
RO03621

HURER 4 BTAGIERSTFSLD, SWITZERLAND
RO01524

HATIONAL COAL EOARD,U. K.
RO00&08 ROCO409 RODO?96 RAGOTI? RAQLGLY?
ROGLS993

NATIONAL RESEARCH INSTITUTE DF POLLUTION AND
RESOURCES,S5ATTAMA,
JAPAN

ROO0&LD

NATIONAL RESEARCH COUNCIL OF CANADAOTTARA,CANADA
R0Q2043 RL0D2050 ROD2073

NAVAL CIVIL ENGINEERING LADIPORT HUEMEHE,GATI3DLI
RO0L1484

HEWCASTLE-UPON-TYNE 4UNIVERSITY OF
REODA&YL

MEW JERSEY DRILLING CO.
ROQLATS



NEW YORK GITY TRANMSIT AUTHORIVY
ROCD531

NICELCITY OF AND FSIR,NICE,FRANCE
ROO2779

HISHIMATSU CONSTRUCTICN GDITOKYO,JAPAN
rO00212

NISHIMATSU KENSETSUIJAPAN
ROD31468

NORAQ HIRES LTO,IGECO DIVISIOM) sHAHITOUWADGE,
INTARIOsCANADA
RO01891

NORCONSTRUCTION,NORMWAY
rROLOBZ9

NORTHERN CONSTRUGTION CO.(J+HaSTEWART LTO,
RO0OO&20 ROGLTTS

NORWEGTAN STATE RATLWAYS,GEOTECHNICAL DEPTIOSLO,
NORWAY
R0Q1282 ROOLITS

NORMWEGTAN INSTITUTE OF TECHMOLOGY (N HaT.)
ROD1458

NUTTALL,ATKINSON AND CO.
ROCO445 RAOODLOLS

NUTTAL,EDHUND LTD3U.X,
ROC1389 ROD1979 RODAP2Z RODIGHG

NUTTAL,SD,LTDILONDON, UgKe
ROQ0218 RONODAZ4 ROO1167 RPOZ221i6

AAHE CONSTRUGTORY
ROO0ZSA RODI&91 ROOALIT

8% RIDGE wATIONAL LABOURATORY ,USA,.
ROGE2ZLL  RAOOITT

ORE RRANZHAYER-SORAVIA-TSOLA ,LARGHBAUMER, AUSTRIA
RD012¢€6

IBEPRANIHEYER 1ReCOIAUSTRIA
RD01779

OCLSA (4,SPAIN)
rROOO2SH

ANTARIN SANC CNIONTARIO,IL3USA
ROOQ 241

NS0 CONSTRUCTORS
2000258

0Y TIEFUNDAMENTTI AATHELSINKI,FINLAKOD
2002934

Y YLEINEN INSIHOORITOIMISTO,FINLAND
ROQ1121 RE0134%

PARSONS,BRINCKERHOFF , QUADE AND DOUGLAS,ENGINEERS,
NEW Y CRK AND
SAM FRANCISCOD:USA.

RO00529 RODLAIS

REARSOM ORIDGE €MSWT? PRIVATE LTDIAUSTRALIA
rooz78n

PERHALL AND ASSOCIATES,.MONTREAL,CANADZ
RODO24GE

PERINI CORP,
R{00258 RO01469 RQE01915

PERFY AND FAUST DRILLING CO.
RGOLDSO

PFTERS Ca M  FICONSULTANTS,SAN FRANSISCO,CASUSA,
RO00S27

PrYSICS INTERNATLONAL CO.
200083 ROD1970

L IER AND MCLAINE COFRP,

RODO 329
B

PORR-UNION=-UNIVERSALE-HINTEREGGER-MOUYREDER KRAUS-
RELLA, AUSTRIA

ROD1266
P ER~LOSINGEK AND OT FERS

RO01 339
P ER AG.

ROOO2%8 RO( 44

PRAIRIE COMSTRLCTORS
ROD349)L

PRECISION BLASTING LTODIU.K,
R0O02923

RAISE CONTRACTING LTDICANADA
R001892 ROD2%79

RAMD HMINES LTD:IS.AFRICA
RO01478

RAPIDEX INC.
RD1918

REES/HUGH LTOIVU.K.
R001264

REGIE AUTONOME DES TRAPSPORTS PARISIENSFRANCE
ROOD&N2

RFATE AUTONDME DES TRAMKSPORT PARISIENS (R.AT.P.1,
P S,FRANCE
RO01893 ROD2832

R (8HA CORP.LTO,
ROO1 341

R IMOND CONSTRUGTORS?®
i iITAPANG, ANDREW CO,INC.

2.GROVE,HAGLEAN AND CO.ING.

3.6ROW TUNNELIM: CORP,

4 ,HORRISON=KNUGSEHN CD. INC.
RO0139DA

RIO JE JANEIRD TRAMNAY,L IGHT AND POWER [O0., BRAZIL
RO02409

RIVER LAR PROJSCT-LAR(UPPER} CIVERSION WOIRKS
CONTRACT
1.HEITKAMP GMBFIHEST GERQHANY
2.HUTA-HEGERFELD AGIWEST GERMANY
3,STOHR,KARL ¢ KESWEST GERMAWY

RU02799

RIVER LAR PRUJECT-DAM AND ASSOCIA ) WORKS CONTRACT
L. IMPREOILO SPA,ITALY

2. TESSA CO,IRAN
PO0Z2799

ROPAIHS RAISE PORING CNISEATTLY.HATUSA.
RQ0126& ROO13Ly

I K FALL CO.LTDIGLASGCH UK,
POCOBZS

| K MECHANICS AND EXPLOCSTVES RESEARCH GENTER
Ive OF MISSOURI
ki ROLLA,MOIUSAE)
RI002%1 ROOO3I73 ROD1Z14

f AL ADRTAAK VOKER GROUP (ROTTERDAHM,NETHERLANGS?
1+ uREDGING AND CONSTRUCTION COLLTD, (U¥Xs)

2.VISSER EN SHIT (NETHERLANDS)

RODIA19




SAFETY IN HINES RESEARCH ESTABLISHMENT,U.K.
RJ0038C

SAPPERS ,BRITISH ARMY,U.%.
ROOZ79S

CATA KNHGYO,JJAPAN
ROCZA48 RAJILAB

GOHIMOLER
Rog0258

SCHMENGER CONSTRUCTINNM COINTTAWA,CANADA
ROOL9AL

SCTENTIFIC ASSOCIATES INGICAtUSA.
Q001213

SCOTT WILSON KIRKPATRICK AND PARTNERS ,CONSULTING
NG INEERS,
LOMBON, a K,

RODD&LS

SHAFT DRILLERS INC.
ROODE22 RODL0JIO ROO10YD

SHAFT SINKERS LTOSJNHANNESHURG,REPUBLIC OF S.AFRICA
RC002S2

“HANNON AND WILSON [NGISEATTLE,WAYUSA,
RO00S28

CHE B=wATSER~HACCO, R ONINGCALTIFORNIZ
ROD3%E38

SHEA, J.FICN,TNCICATUSA,
REg0Z08 POD10S6

SHFFFIELD,UNTVERSTITY 0OF ,POST GRADUATE SCHOOL IN
MININGyUsKe

ROOL30L
SIMGSTAN,KEHART ,NOVEMBER AND HURKA [ONE WORLD
TRADE CENTER,SUITE
23411 4NFH YORK,NYI100 44

FONL0%& ©PRO10A4  ROO 2140

SIPHA=COGUSA
1.CAMINAS ¥ URAANIZACTIONES+Seha

2,CONSTRUCTARA AELTHER S4NE Rels

3.CONSTRUCTRARA tSFRELLA,S.A.

L ,CANSTRCTORA PAUNDALEY

5.CONSTRPUCTORA Y FRAGCINNAQQORA

A CONSTRUCTCRA URAANDS HMFXTCO

7+ INGENIEROS CIVILFS pSnCIACOS
RNNOL2S

SEXOCHINSKY MINING THSTITUTE yUaSuSaRe
ROO0O37R  RODO3I?I

GNTTH TADL COIENGINCFFING DEPY.OF
Q0opas9 ROO1C2S

SOCTIETE GENERALE POUR LZIHMIUSTRIE L AUSAMNF,
SHITZERLAND
G000835

SALETANCHE ENTREPRISE
ROO3IAIY

SAUTHERN CALIFOPHIAMFTRAPALTITAN WATER NISTRICY DF
Q001911

SUECTIALIST CAONTRPACTONRS,
YLFNRAKY LTO, (NNTTINGHAMy U.Ks)

P LTLLFY (Fe JoCo kMIOLANDSILTD. (gallaKot
TORFES T uWayLTO (TCELESHALL «STAFFOROSHIRPE sUaX. )

RO0OI6Z0

STANDARD GEWERAL CONSTRUCTION LTOIGRANVILLE ISLAND.
VANGOUVER:BeC3$
CANADA

RUDOAZY

STANFORD UNIVERSITY.STAHFORO.CA.33405
ROOA233 RO02912

STRASSEN ANC TIEFBAU UNTERMERMUNG AG.AND
BAUGESELLSCHAFT M.RELLA
AND CDYEURAPE

RrROOM214

STREETER CONSTEUCTION COtU.Ke
RDL1530

ST.GOTTHARD (N.SECTION] CONSORTIUH
1.PAU AG.ERSTFELD

2 HATT-HALLER AG HETINR,7URICH
34SCHAFIR AND FUGGLIN AG.LIESTAL
5.SUBALPANIA SA (G TARMO AND CIE SA1.LUGAND
G VALENTIN SICHER AG,GURTNELLEN
7 ISCHOKKE s AGC COMRAD,ZURICH
8, 2UBLINLED. ANL CLE AG,ZURIGCH

RO02780

SYONEY HETROPOLITAN WATER 90ARD.SYONEY ,AUSTRALIG
ROD3119

SYSTEMS,SCIERKGCE AND SOFTWANE,LA JOLLALCAIUSA,
RODLG90 ROGL991

S AN) M CONSTRLCTORS INCISOLON,0K3USA,
RO002%5 RO0050% RO00814 RODOBSS ROO1244

TAISEI KEMSETSUIJAPAM
ROQ3ia4n

TAYLOR HOODROW CORSTRUCTINN LTD,
RODOWL2

TETTO RAPID TRANSIT AUTHNRITY, JAPAN
Rao13ay

TOKKEN KEMSETSUIJAPAN
ROD3LuA

TEMNESSEE WALLEY AUTHORITY
RO00503

TERRASPACE ,INC 1300 W .STONRSTREET AVEIROCKYILLE.MO.
20850 TUSA
RO00241 RO003I7S FQOD6H3I ROQ1151 KOO01919
ROO1984

TETON EXPLORATION ODRILLING CO.
RBJ10%0

THEILER AND KALB
RODG 258

THEISS 3ROS.
ROODZHG

THYSSEN (GREAT GRITAINILTD,
ROOBO426 RODOS7I  RCO1BA2 RL02781 KOJ2825
ROA2827 RADZBAT

TIEFOAU,BRUNDUND AG,ARASELWSHITZELANMD
RO02850

TIPPETTSAGBETT yMCCARTHY ,STRATTINN {TAHS) N H YORK,
NHY3USa.
RGDLAD?

TOAISHIHA XENSETSUIJAPAN
RO031 46

TOHAROD CONSTRUCTION CO.
RODDALY



TULLY, JOHNM C{CONPANY
20003816

TULSA yUNIVERSITY OF ,0KIUSA
ROOO 281

TUNNEL CONSTRUCTORS®
1,ROCCO FERRERA AND CO.ILIVONIA.MI,USA

2+.GREENFIELD CONSTRUCTION CO.JLIVOMNIA NI, USA
3. S, ALHEALEY GO IMCCOOK,IL,USA
RODIGRT

TUNNEL S.A. DEC.V¥, (TUSA) {SEVEN COMPANY JOINT
VERTURE CONTRACTOR)
ROOYGLZ

TYNE TEES TUNNELING CONSORTIUM [TTT)
1.8ARESELCISTUTTGART

2yMONK, A AND COIMARRINGTON
3.SWISS ALUWMINUH HINING {UKX) LTDs
8 ZUBLINLEOWAGSTUTTGART

ROO2783 RO0ZEs7? ROD2946

UNODERGROUND CONSTRUCTION RESEARCH COUMCIL
Ro¢C&07 RODDAS2

UNITEC ATRCRAFT RESEARCH LABIE.HARTFORD,CTIUSA,
RODOS14 ROCDS6H ROD1481 RDO1S77

UNETED ATRCAAFT RESEARCH LADAND GROMHING
EMGINEERIMG GORP.
RD0L94s

UNIVERSITY pF CALIFORNIABERKELEY.COLLEGE OF
ENGINEERING
ROD24E RO0L0LS RODZ29DYG

UN'  RSITY OF MINHESOTA,DEPT.OF CIVIL ANO MINER
ENG . nEERTNG
ROD1025 RO0ZI1L RODIL&2Z

UTAM COMSTRUCTION ANO MINING CO.
RGODZIZ PRDDOSZL RDPOLZYT RODISEE ROQIS20
ROD3IS2Y '

UK ATOHTC EMERGY AUTHORITY yHIRWELL jU X
ROD297T

UeSCARHY COLD REGIONT RESEARCH AND ENGIMEERING LABY
HAMOVER NHIUSA.
ROQ0241 POD3S577  ROQ &7

UsS.ARMY CORPS OF ENGINECEKS
ROQ2054

UsS<ARHY WATERWAYS CRPERIMENT LTATION,EXPLOSIVE
FXCAVATION
RESEARCH LABORATORY (EERL)4LIVERNCRE,CAIUSA

ROQDBES

U.S.ATOMIC EHERGY GCOMWISSION
ROOCGI7:

Us S BUREAUY DF RECLAHATIDN
ROO02I0 ROOLArY

U, S.BUREAL OF MINES,SPOXANE MINIMG RESEARCH GENTER.
SPOMANE (WATUSA.
ROO0LH7Y ROOL&NI ROCLB49

UeSoBUREAU OF MIHES,MINNEAPOLYS  NNMIUSA,
#QO0aRS ROUD9%S ROCG149% MDD:549 ROQ20%8
ROOZOME ROQ2081 RQD206F AOCZDEI RODZ04Y

UeBoB, MITWIN CITIES MINING FESEARCH CENTER,
HWIMKEAPULIT MNIUSA,
ROO2064 RRCZDWHE

UsS.GOVTIOEPT 4 OF TRANSPOATATICN.FEOERAL HIGHWAY
ADMTNISTRATION,
WASHINGTOR,0el s

{CONTI D)

ROG2914
VEREINIGTE OSTERREIGHISCHE EISEN-URD STAHLWERKE-
ALPINE , HONTAN, AGY
AUSTRIA

RO0193% RO0193&

VOONI STAVSY OF PRAGUE ,PRAGUE ,CZECHOSLOVAKIA
RU00S03

HARRINGT ON, COUNTY BOROUGH OF fJaKe
ROO0A99

WATERMEYER LEGCE,PIESOLD AHD UHLMANN
ROD1118

MAYSS BHO FREYTAG KGINIECERLASSUNRG yMUNICH,GERMANY
ROOO&JD

WRITE PINME COPPER COMPANMY WHITY PINE.HIIUSA,
RODEZ58 ROJ1903

WILLTAMS,HUGH Be HANUFACTURING CO.
RIﬂ;Slk

WIRTH,ALFRED AND COIKGHGERMANY
R001133

HWORLD BANK HMISSION
ROGLTZ?S

M AND C FRENCH COMSTRUCTIOM,LTD,
RODOw12

12ACTOM GONSTRUCTION CO& ¢ HUGOL HINNG ¢USA
24HCCROSSAN CoSasINC, s OSSEOQ,NIMN,  USA

1, TRI STATE ORILLING AND EQUIFMENT CO.sHINKWEAPOLIS,
u
RO02980 RO03623

LaAMERTCAM PIPE
2.FOLET BROS.

3.GREEN
44 JOMNS ON=BRAKE=PIPER INC,
S, PRAIRE CONSTRUC TORS
6, WINSTON BROS.

RDOGZ21

1. AMGUST PAPE KG,CASTROP-RAUXEL
2,BETON AND NONIERBAU, GMEH: INNSBRUCK

JoTHYSSEN SCHACHTBAU G FAHyMULHEI M=RUHR

ROO1270 RGOIETI

1.A0KI CONSTRUCTION LTD.

3.NISHIMATSU CONSTRUCT ION COWLTO.

4 OHBAYASHI=GURT LTO.

%.0KUMURA CORP,

b« PERTA=COCEAN CONSTAUCTICN CCalTOe

ta SHIMIZU CONSTRUCTIOH CCoLTO.
ROD2Z794

LeASTAOLT
2:0I-PENTA

1,LODIGIANT
o SOGENE
ROO1304

LoATRINSON,GUY FICOISAN FRAMCISCO.CA.
2.O0RAVO CORPIPITTSBURG ,PA,

3.GROVES sSeJ AMD SON¢MINNEAPOLIS,MNIUSA.
RDCGLOSH



1 ATKINSON,GUY Fo
2.MUTTALL, ECMUND SONS AND CO.

ROD1329

1. ATKINSON,GUY F3ISAN FRANGISCO,AND OTHERS
R0OD3I&I0

1 ATKINSON,GUY F.
2.BEATTY,HALFOUR

T,CPN55 GHANNFL CONTRACTORS
4 HUT TAL ,EONUND
RO028M1

toATLAS-WINSTON-JANIN, JBINT VENTURE OF
2,0ESOUPDY AND DNUFRENSE,JOINT VENTURE OF

T, NCNAMARL CANSTRUCTICN
4. 3THARD AND FRFRES
ROQO22Y

1.0ADE AND CONMPAHY IHAMRAURG, WEST GERMANY
2.HOLZMAN, PHILTIPP Ay o tHAMOURG , WEST GERMANY

RIOI%10

1+ BALLHORDON HMIINCIOANVILLE 4CAS
2.MORAIR ENGINEFRING CORPIWASHINGTON,0.C,

FeCHEA, D4 F JCOYINS WAL NUT GCREEX, CA.
ROD148GH

1aBALL,GARDON W, INSINANVILLE ,CAY
2+3FO0MN AND ®00T INCIHOUSTON,TX:

V.PERFNT CORPIFRAMINGHAMHA S
5,5 AND M CONTRACTORS ,CLEVFLAND
ROOLZ3D0

L. AALL,HORDCN Hs ENTERPRISES
?.GATES AND FDX,INC.

TLOGRANITE CONSTRUCTION CO,SLONMIS,CATUSA
ROQILLA

SoPMASLFR ANC HOFMANN, 7URCTH . SHITTERLAND
MASCHAF IR AND MUGLLINAGTFURICH, SWITFERLAND

RJOL RN

1.RFRLEF JULTLY
?.GRUN ANDN HILFINGFR an

ROQSKII

1.308AR CIVIL ENGINEERIMG (PTY, LTOD,
PLLTO CONSTRUCTINON

RO03IR?Z
1.ANRING AND TUNMELING COMPANY OF AMERICA ¢
ANRTUNCN)
PoHALLAND ENGINFERING CORP.

LIRS

1.ROYLES ARCTHERS DRILLING (0
2«DUGAN GRAHAM COLINCISALT LAKE CITY,UTTUSA,.

RO00207 R0Q023z RO010S5Y ROD1912

1,807 LES BROTHCAS ORILLING CN0t
2 DUGAN GRARAM THCISALT LAKE CITY,UT:USA

1, 6IABONS AND ©FED
RGO3wgh FOOYH22

1.90YLES AROTHERS ORILLING COt
2.GIBRONS AND RFEQ G0,

(CONTINUED)

RO00232 ROO0233 ROC1297

1.BOYLES BROS.ORILLING Cd.
2.CINCO+SALT LAKE CITY,UTSUSA

3.,6IBBONS AND REED GO,
R0O00251 ROO1132

1.ARANDALFRED
2.MCALPINE GCFARLES

3. ZSCHOXKE .CONRAD
rRoOZ781

1.BROWN AND ROGT INC,
2.HOIRISON-KNUCSEN COIINC.

I.PERINI CORP,
ROUODBZZ& ROO3I%319

1.BROMKH AND ROCT
2.PERINMI

ROO3ISLA

1+CANAY DRILLING CO.
2.,FENIX AND SCISSON

RG01050

1, CESTIN INTERAMTICHAL OF LONDON,
2.POUL Y . CONSTRUGTION COLLTO.0F HONGKONG

3.RAYMOND INTERNATIONAL OF MNEW YORK
ROODAZY

1.COLORADD CONSTRUCTORS,DENVERLCO,
2oHORNER, AL S.CONSTRUCT 10N CO. ¢ DENVER,CO,

RQO0Z232 ROGU233 RODO2Z%& REG1DSY 2001297

ROOJLBE

1.COLORADD SCHOOL OF MINES
2+FLOW RESEARCE INC.

3,RNOGBINS COMPANY
LULRRES)

1.CONDON-CUNRLMHAM INC,
2aF ANEC S CONTRACTING CO.

T JOHNSON, AL

WoKITHIT,PHTER

5 HORRISON=RNUCLSEN,TKRC,
RODO 221

1.CONNELLy JOHN ANO ASSOCTATESADSTHALLA
2. HATCH ASSNACIATES,CANADA

1.4ACNBS ASSOCIATFS,SAN FRANSISCO,USA
4.MOTT L HAY AND ANDERSON.U.X,
RU02840

L.CONSTRUTIONI STRADAL I E CIVILI § 2:{LUGAND
2,EYC0UOS S ATPONT-DE=-LA=HMORGES

3.GEIR ARNOLD A G4BURGLEN
4.GEBR BONETTI A G ANDERMATT
5.53A¥WR0+5 ASSICN

ROCZ2BSD

1.CORPORATION PERUANA DEL SANTAIHERHU

2.5071ETE D2eXPLOTTATINNS INOUSTRILLLLSGIFRANCE

ROD26A 49
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1.CROSS CHAMNFL CONSTRACTORS,U.X!
2. HETLKAMP ULMAH,[R,.A,F),

I.LA SK DES ENTFRPAISES LEON AALLOT,FRANCE

G L FENTERPRISES CRPAL-CENTRA,FRANCE

S.LAEMTERPRISES QUILLERY SAINT-KAURFRAMWCE

H.LIENTERPRISFS TRUCHETET-TANSINI FRANCE

T.TRAPP ET CIE GWAH (R.A.F.1,FRANCE,
RODOS9&

1.0EILHANM AND HAMITL ,00RTMUND
2.GEBHARDT AND KODEWIG,ESSEN

J.PORRAyYIENNA
G UNIVERSALE, VIFNRA
ROQZ7RA
1+0EILMAN-HAHIFL GMAH,DARTHUNC~XUGL yHAYSTEMIEGKE |,
PL.O.BIX 1Y0220,
46y CARTHUND ~ASSELIN W, GFRHAKY
P.MI¥ AND LIFSENHAFF ,DOPTHUND=WAMBEL 4
RUSCHERRIMKTTRASSE 17-10%,
PLN AN 774, 0h NORTHMUND (M, GERMANY
vE00%aY

1L0FPT  NF THANSPINTATION, HASHINGTON .02
SJUNITFO ATRCRAFT WISEARCN LABORATORIES,.CTIUSH,

RORO&SY  FOO01720

1.NONDYAN
PLFPLEY pRNS,

TLLYTLE
. MISSOHFT VALLFY CNNSTRUCTAORS
S.OAME CONSTB IrTARS
HOMINSTIN B,
RJ00271

1,0FAKE-MIKTT IN
rRO0OS2

1.NRAVY
2L,LNCHHRED

TLMANNTYX
Cu ¥ T HREY
Lagon v

TLFTRMA SCHMAL P A L, HEFN
RN UL S Tt S

TLRANANA L ATL A ANNE
ROC>AN0

1.t LJITA roRe,
TLH1SUI LANLTRUCTIAN COLLTD.

YLOBTO KAGYD Tt Ty

Lo THE TVNIRATA FOAP,

RLTOARISHINA CANTTSUNTION LOLLTO.
ROO>P 4

TaGANHON [T HON. KOHEG
P XINNF AR 1] -

INOARALO

Jol A=MON [HONG KONGY L TN,
ZJHOCHTIFS L GF wMANY

ICONTINUED)

T, KUMAGAT GUNT CO.LTDIJAPRAN

“eSENTAB,SHEDEN

SeSDCIETE FRANGAISE DYEHTERPRISE ORAGAGESFRANCE
ROQZa4%

1.CIBHONS AMO REEN GO3
2eJELCOWINC,

RO9G53S

1oHAZAHMAGUHT L TO,
2 . HAEDA CONSYRLGCTION CO.

3.TAISEI CORF.
RU03%0S ROQGZ27%96

1.HEALY,5A3IC0O,
ZeXENKNY CONSTRLLCTION CO,

JuNCHUGH 4o CONSTRUCT IO CO.
RODL?PLk

1oHEALYSe ks
2.KENNEY CONSTRUCTION C0.

A00126 1

1.HEALY,S.ALILD.
Z«MONTREAL SERVICE CORP.

f00022¢

1«HINTEREGGER, SAL /HURG/HREGENZ
2o JALERSCHRUNS

J.MAYREDER ANC KRAUS,S ALTBURG
%« PDIRHVIENNA
S.RELLA,VIEMNA
6,UNTON=BAU,VIENNA
T-UHIVERSALE, YTENNA

ROB2TAR

1eHOCHTIEF LTDIESSENSGERMANY
Z2.HMURER COGFNEVALSHIT ZERLAND

R0O14905

1.HUZLEY CONSTSUCTION (WINSTCON RRNS,C0, ]
2¢MINHESNTA FOLEY BROSIST.PAUL™MNIUSA.

REO022:

1.TL-HAULSPTTT 6L/0RAY
2oINHFROHER ANT MAYFR, TNNSARLCN

T I RANZMEYE R ok FTNNSTRUCK
4.503AVIALSPITTAL/DRAY
Lon2rne

1.IL=BaU,SPITTAL/LRA)
7o INNFREGER AN[ MLYF K, THNSIRUCK

ILONERANIMFYEF ,RITKNSAPUCK

LSk AN COMPANY ,LSDBEN

5.S0KAVTI A, SPITTAL/DRAY
R0JI27nh

toeJAV=0E" CONTEACTORS INCL.sSOUTHFIELDWHICHICAN
Z.HI:HIGPN SEWMER COMFARY COUTHFIe LD sMICHIGAN

RODISD7

1y JOHNSEIN
2.KTIWIT

(CONT INUEDD



3.MORRISO HUDSEN
ROO0D258 RO03491

1.KAISER
Z+PERINI

J.RAYHOND
GeMALSH
RO00246

1. KAISER
2.HORRISON

3.PERINL
4oRAYHMOND
RDO0 246

1.KAJIMA CORP,.
2+ KUMAGAIGUKT CN.LTO.

I4TEXKEN KENSETU GD.LTD.
ROOZTCch

1. KASHIHA
2.TokYU

ROO3LLE

1+ KASHIMA, JaYe
2 HISHIMATSU

RO03148

1XJEWIT~DESGHAMPS ,GANADA
ROO0214

1.KIEWIT SONS
2.TRAYLOR BROTHERS SAN FRANSISCO,CASUSA

RO01025 ROOD3IS11

1 KIERIT SONS GOse PETER. (OMAHA yNEBRASKA1U.Sal,)
2sRAYMOND INTERNAT[ONAL »(HOUSTOM,TEXAS,U.S+4.1

J.TIDEHATER CONSTRUCTION GORP, {NORFOLKy41.Saa,)
RODIGH2

1. KUHAGAIs Ju V.
2. 54TO

ROD3148

1.LAYNE=TFXAS
2.PERRY AND FAUST

rRogLOc=E

1.LOCHER AND GCIF AG
2.LOSINGER AG

T«MURER AG

4.PRADER AG

5.REIFLER AND GUGGISBERG ING AG
RO02850

1.MANC THI CONSTPUCTIOM,QETROIT.MISUSA.
2. TAYLOR BRCSIINCIINIUSA

RGODBS5Y

1+ HASON AND WALSH CO.
ZuULSGOVT.

rRoOD221

1. MORRISON=KNUDSEN (O
2,PERINI CORP,

RO034A3  003%12

1.HURREY ANO STEWARTICAPE TOWN,S.AFRICA
2.SAYAGE AND LOVEMORE

3.RUC HIKING AND CONTRACTING
4, DORMAN LONG/SWAN HUNTER
ROO3672
L+PACIFIC MECHANICAL GOMSTRUCTOCRSIIMC. $SEATTLE  HA,
g:?é:;LDR BROTHERS yING 4 SEVANSVILLEJIN,U,S,4,
ROGO3IS513

1. ROBBINS, JAMES STAHD ASSOCIATES
2.SECURITY ENWGINEERING DIVISION

R000800D

1.THE ARUNDEL CORP.4RALTIMORE,MD,U.S,A.
2 0IXONsLoEsyC0esSAN GABRIEL,CAsULB.AL

B3 KIEWIT,PETER SONS¥ ClO.,OMAHASNIUsSala
o MAS=DONALD AND KRUSE INC.sMONTROSE,CA+UsSeA.
ROD3u87

1.THE CEMENTATION GO.IKEW 7EALAMDY LTC.
2.M/5 GREEN ANO MCCHALLIL (CONTRACTORS) LTD.

RQD2844

1. WATTSON RaAdsCO
2. HINSTON BROS.CO.

ROD3SLY

11
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B. BIBLIOGRAPHY ON FUNDING CRGANIZATICONS

ADVANC EQ RESEARCH PROJECT AGENCY ( ARPA 1]
REDDIZE  RODO4B9 ROD1212 ROOL214 RO0D1909
RO01920 RDD1989

ADVANGED RESEARCH PROJECY AGENCY ANE AIRFORCE
SYSTEHS COMMAND, USAF

RODOiS2T

ALCAN LTDU.K,
ROQ0O84S

ALTOS HORNDS DS MEXICNH
ROC1051T

ALUMINIUM COHPANY OF CANADA
ROC2208 RODZ2211

AMAX,USA,
R001916 ROBZ36S

AMERIGAN GILSONITE C0.
ROODT7S4  POOLCSA

AMERICAN PETROLEUM INSTITUTE
RO009?S

APERTCAN PIPE AND CONSTRUCTION COICENTRILINE
DIVISION OF
rI02797

ANGLO AMERICHN CORPIGOLDN DIVISION RESEARCH AND
DEVELOPMENT RERT.
ROQIZE} RODL2A3

ARVIK RWINES |, TO:GANADA
ROO190?

ATLAS COPCC
RODQ246

ATLAS COPCA ABISTNCKHOLM,SWEODEN
ROGO9ER

ATLAS COPCO MASCHINEN AGLSWITZERLAND
ROOLG14

ATOHIG EMERGY CIMMISSION
RO00D293 RODOZ94 ROOCR295 RO0OLO3ID ROODL9ST
ROB1952

BALTIHMORE REGINNAL TRANSIT SYSTEMIBALTIMORE,HMD,U,S.
L™
ROD3663

FANGKAK MUNICICALITY,THAILAND
R30DB4T

AAUDIREXTION DES KANTONS ZUG,SHITZERLAND
RO0QLE3

RAY AREA RAPID TRANSIT,SAN FRANCISCO,CAIUSA
RO00S505 Ro0JI529 RO03I516 RO0D3S519

AAY AREA RAFID TRANSIT DISTRICT,SAN FRANSISCO,CAS
usa
RO03108

AECA [BUREAU PDUR LZETUDE DE CENTRALES OF POMPAGE
N ARDENWES)
EN ARDENNES)
ROCOLIE

AERLINER ENTHWASSERUNGHERKE, GERMANY
R700839

AIRMINGHAN,SURVEYNR AND PLANNING OFFICE 0F,U, K,
ROGOBYYL  PIDZA3L

BRITISH ARMY,U.K.
RO02735

BRITISH CHANNEL TUNNEL CCiUs ks AND SOCIETE
FRAMCAISE DU TUMNEL S0US
LA MANCHE , FRANCE

2000994

BRITISH CHANNEL TUNNEL COSU, K.
rRO02831

BRITISH COLUMEIA RAILWAY,CANAGA
ROO0OB 33

BRITISH GAS CORPRORATIOM
RO0O3626

BRITISH TELECOMMUKIGAT IONS HEADQUAKTERS,
DEVELOPHMENT QEPT. OF
{DEVILOPRENT DEPT, ]

RID1979

BRITESH TUMNELING SOCIETY
RODO408 ROIGD4DY

HRUNSHIGK MINING AND SHELTING COIBATHURST,NEW
BRUNSKICK,CANACA
ROO1CHS

BUNKER HILL CQ.
ROQLODS0

BUPEAU 0OF MINES,U.S.GOVT,
ROODA3R ROODAES ROBO9AI RUCIBEY  RGG2064
RO02066

GeCo HYORO, CANADA
ROD3B1S

CALIFORNIA. STATE OF,DEPT. OF WATER RESOURLES.CA:
USAe
RO0D208 ROQQ527 RO0D10G54 RLGLI56 063644

CAMPBELL LIMESTONE CO3ISC3IUSA.
RODL7iS®

., CANADIAM NATIONAL RAILHWAYS

ROQO0233

GERG [CEMTRAL ELECTRICITY GEMERATING A0ARGT,
TRANSMISSION PROJECT
ELECTRCITY GENEFATING B0ARDE,l.K.

ROGDL03IA

CENTRAL ELECTRICITY GEMERATING RJAFT,U.X.
RO0049% ROCOITY RQQ2781 RCOC27TAET  *{12525
R002338 RIG2851 ROOTG39

CHICAGO.CITY OF,CHICAGU, ILTUSA,
ROBOAL4 ROUDS43 ROODG4D ROGLCACSL FOUCEGZ

CHUBA ELECTRIC POWER CO,HAHADOKA, JAFAN
ROD36HY

CLEVELAND POTASH LTD;YORKSHIFE U K.
ronz27g>

CLEVELAND COUNTY COUMIL UsKa
rFQo2res

CLEVZLAND CLIFFS IRON GO,
rOQL0ST

CLIMAX MOLYBOENUM COSCLIHAX,COSUSA,
Fe0Llsan

COMINCO AHERICAN
ROD13150 RO03612

CNMMITTEE ON SOILS AND ROCKR PROPERTIES
RO01480

COMPAMHIA DO MSTROPOLITAMO DE SAQ PAULN,BRAZIL
R0018935



CONSOLIDATICN CODAL COTHANNA COAL CIVISION,GCADIZ.0H}

usa,
OH. US4

RODOAt& RODLD3IO

CONTINENTAL OIL ZNOMPANY
ROQ3LLS

COPEMHAGEN FUNTICIPALITY,0FNHARK
ROOLIAL

CO0OMARTY PETROLEUM, SCOTLAND
ROD3GES

DARTFORD TUNNEL JOINT COMMITTEE,U.X.
RODDB 31

DENTSON (URANIUMIMINES LTDiCANADA
RO01892 002579

0EPT.OF AGRICULTURE PRAIRE FARM REHABILITATION
ADMINISTRATION
{SOUTH SASKATCHENAN RIVER DAMI

RDJD 420

DEPT.OF EKVIRONMNENT ,ROAD RESEARCH LAB,
ROO0&1LS

DEPT.OF THE ARMY,OFFICE OF THE CHIEF OF RESEARCH
AND DEVELOPFENT, WASHINGTON,D.C. USA.

ROQOGSO

DEPT.OF TRAKSPORTATION,FEDERAL RAILROAD
AOMINISTRATIONy, OFFICE OF RESEARCH DEVELOPMENT

AND DEMONSTRATIONS, WASH, 0.C. USA
RQODIIL

DEPT.OF TRAKRSPORTATION OFFICE OF HIGH SPEED GROUND
TRAMPORTATION WASHINGTON,D.C IUSA.

RODO3GR  RODO&39 RPOGHBI ROOL108 ROG1439
RDB1942 RAC1346G

DETRDIT HMETROPOLITAN WATER DEPTIOETROIT,HIIUSA.
R0Q1385 PDO3%C& RCO3I6SE

OETROIT,CITY 0OF4DEPT.OF WATER SUPPLY,DETROLIT,HIT
usa,
RONO528 RDDDASI RODOBSH

NEUTSCHE BUNDESPNST FERNMELOAMT & ,MUNCHEMN,GERHANY
000830

NORTHUND 4CITY OF W,GERMANY
RC00S58T

DRESSER INOUSTRIES, SECURITY ENGINEERING DIVISION
RODCACYL

DURRANSCITY OF4MATAL,SOUTH AFRICA.
ROOIRZYL

EJINBURGH CORPISIOTLAND UK.
R001940

EDHONTON,CITY OF,AL3ERTA,CANADA
RE0GBuE  FOCO968 ROOLG2R

ELEKTRIZITATSWERK DsSTADT BERN.SHITZERLAND
RQD0&D9

EL PASD MATUPAL GAS GOEL PASO,TXIUSA,
R0008uL POD1297 RO0134b

ENELSITALY
R3QO&CD

ESSEX ANO KENT COUNTY COUNCILS,U.K.
rOD2817

EUGENE WATER ANO ELECTRIC BOARD.EUGENE,ORIUSA,
RO09521

15

EUROPEAN ECONOMIC COMMUNITY [EEC),HEMBER COUNTRIES
ar
rROOZ1AT

FEDERAL BUREAU OF WINES
RO00BON

FEDERAL BUREAU FOR ROALCS AND WATERWORKS,SWITZEFLAND
ROG2780

FEDERAL RAILROAD ADMINISTRATION,DEPT.OF
TRANSPORTATICN, HASHINGTION D.CiUSA.

RO003I31 ROO1151 RoOG1481 RO01901 RO01%919
ROD137?7

FEDEXAL REPUALIC OF W, GERMANMY
RODL270

FERRDYIE DELLO STRTO~SERVIZIO LAVORI £
CONSTRUZTONL+RCHE, ITALY
ROME ITALY

ROO1142

FLOW RESEARCH INCIKENT,WA398031,USA.
ROD1144

FLULIJONICS RESEARCH LABISALT LAKE CITY,UT3IUSA
ROD146S

GAS AND WATER OEPTIDASEL.SWITZERLANO
RO01508 RO0D2850

GEMEINDE FLAWIL,SWITZERLAND
ROGO%09

GEMEINDE PESEUX,SHITZERLAND
RO00%09

GLASGOW CORPIU.K,
RO0O1986

GOVT.AUTHORITY AGUA Y ENERGIA ELECTRICA,ARGENTINA
RODOD4HS  RODJIEIY

GOVT40F PERU,DIRECCINN EJECTIVE DEL PROYEETE
ESPECIAL MAJES
ROD2784

GRANGEMOUTH TOWN COUMCILSCOTLANO,U.K,
Pagi17?77

GREATER CHICAGC,METROPCLITAN SANITARY CIST.OF,
CHICAGO,ILIUSA.
CHICAGEs ILa USA

RD0DOZ256 RAGI2L4  ROO1%11 RO0ISC?

GREATER VANCOUVER SEWERAGE AND ARAINAGE 0ISTRICT
RODOG 20

GREATER VICTOF IA WATER DISTIGRITISH COLUMBIA,CANACK
RDOOL2Z0

HANNA MINING COQ.
RO01050

HESESGER LTOTTHUN.SWIT ZERLAND
ROAC 249

HELSINK] HETROFOLITAN AREA WATER CO.
RODZ934

HELSINKI+CITY CF,RAPIO TRANSIT OFFICE HELSINKI,
FINLAND
ROD3LLS

HOMESTAKE-SAPIM AND PARTNERS
RONL1OS0

HONG KONG GOVT,
rD00827

HONG KONG CROSE-HARANDUR TUNNEL CO%.TD,
ROOCH1S

HONG KONG MASS TRAMSIT RAILWAY CORPIHOMG KONG
ROG2Z84S
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HUDSON BAY MINING AND SHMELTING COfCANADA
RAN1020

HYDROELECTRIC COMMISSION DIO9ART,TASMANIA
RO015t16 ROU3499

IMPERIAL CHENICAL INODUSTRIES+SALT DIVISION OF yU.Ke
RO01463 ROD146AG

INNUSHURG,CITY 07 ,4USTRIA
RODLTTS

INTERNATIONAGL NICKEL CoO3 UINCO?
RDO1030 ROOiis6d

ITALIAN NATIONAL RATILROAD AOMINISTRATION
RAC1904

JAPANESE WATIOMAL RATLWAYS
ROBD247 ROD13IE43 ROD197& RODIL4E ROD3S06

JAPAN RAILWAY CONSTRUCTION PUBLIC CORPIJAPAN
RODZT6

JAPAN RAILWAY CONSTRUCTION CORPIJAPAN
ROTG3148

JARVA TUNKELING MACHINES AND GUTTERS,0HIUSA,
ROOL240

JEFFREY MIHING MACHIMERY CHiUSA.
ROG1265 ROOL470 RE01923

JOINT VENTURES
1,MID=NORTHAMPTONSHIRE WATER BNARDsU.K.

Z,HELLAND AND NFHE PIVER AUTHORITY
RO01389

KATSER RESQURCES LTNSHERITISH COLUMBIA, CANADA
RODLOD&R  F0O0LT 33

KATSER STEEL COPPTUSA,
ROGISOO

KERR=-HCUEE CRILLING CO.
RQ01054

KRAFTWERKE CHBERHASLI,SHITITRLAND
RO0ZA%E

¥UPFERAFRGBAY MITTERSERG,GMBHL,AUSTRIA
RO00403

LITANI RIVER AUTHORITY,LERANON
ROQ1775

LONDON TRANSPORT SYSTEM,LONG ™N,UsKe
REOJDZLA

LONDON TRANSPORT EXECUTIVE AMOD WATIONAL RESEARCH
DEVELOPHENT
CORPILONDOM UM,

RO02216

LOWESTOFT BOROUGH [OUNCIL
rRA0O252

MAGFA COPPER CORPMRATIONsSUPERINRAZIUSA.
RQ01D &Y

MASSAGHUSETTS TURNPIKE AUTHORITY
RIDL4AD

MELDBOURNE UNDERGROUND RAIL LOOP AUTHORITY {HUZLAT,
MEL BOURNE,
AUSTRALIA

RO0Z8uL{

HEPSEY TUNNEL JOINT JOMMITIFE,U.Ke
ROIDD&1A RADO&S1I ROD:1L9 RODI%OS

METROPOLITAN SAD PAULO [O.3SAD PAULO,BRAZIL
ROD3S03

MEXICN CITYSCITY ADMINISTRATICN OFZHEXICO
RODG 25

HILHAUKEE SEWER COMMISSION,MILWAUKEE,WISUSA,
ROgOB1G

HAUKEE BOILER MANUFACTURING CO3MILWMAUKEE,WItUSA,
ROD1251

MINISTRY OF HORKS,NEW ZEALAND
ROOOL3R RODOB29 ROD3I81 RE03I6EN

ITREAL TRANSFORTATIOM COMMISSIOH AND CITY OF
ANNTREAL

RO00Z14 RO00329

MT,I32 MINES,AUSTRALIA
RODL 314

HUNICH,GITY OF ,MUNICH, GERMANY,
ROO2941

NATIONAL GOAL EGOARD,HMINING RESFARCH ESTASLISHMENT,
Ua o
BOARG, U.K.

rROOO797

NATIONAL COAL EOQARN-L, K,
RO0ODT96 RO 7 RO0O1993

NATIONAL RESEARCN "~SITUTE OF FOLLUTION AND
RESDURCES, SAITA JAPANAPAN

REOD&1ID

NATIOMAL RESEARCH DEVELOPMENT CORP,
LA F-d)

HATIONAL RESEARCH AND DEVELOPHENT CORP4, UK.
ROD3IALE

NATIONAL SCIENCE F IDATION, WASHINGTON,D.Cu tUSA,
ROOD242 ROO )6 ROCO297 ROGO298  wO2D3GQ
RODD301 ROO..J2 RUOO3DI RCUII0H R0DHI0S
ROOCLG7 ROO1NAI ROD1091 RuGLii7 ROVLIF7A
ROOL908 RO0Q1303 ROO191D REJLITS ROULI9L
7002083 RUO33I76 ROJ3II7FE RON3I7Y

NATIONAL SCIENCE FOUNODATION AND U.S,3UREAU OF MINLS
RODZ142

HESTE OY PORVOD REFIMERY,PORVOO,FINLAND
ROD117Z1

NER IRGLAND ELFCTRIC POWER CO.
R0OD1899

NEW SOUTH WALES.DEPY.QF KAIN ROAODS,AUSTRALLA
ROD2785

NEM YORK CITY TRANSIT AUTHNRITY
RO00S3L

NEW YORK CITY,R08PD OF WATER SUPPLY,NYIUSA.
ROD3IHEY

NEW YDRK CITY,CEPT,OF WATE® RESNURCES,NYIUSH.
RO01306

NEW YORK,CITY CF,NTIUSA.
R001230

MEW 7EALAND GOVWT:IMINISTRY OF HMINES
ROOZALY

NICE,CITY 0NF,NICE,FRANCE
RDQ2779

NORTHERN TRELAMN) ELECT RICITY SERVICE!N.IRELANO.U.K.
ROG3I6TD

NORTHUMBRIAM WATCR AUTHORITY ,U.¥.
ROQ153¢ RO02080 ROD278% ROO?BZ7? RO0Ze4r
RODZ2985K

MORWEGTAN STATE RAILWAYS,0SLO,NORMAY
ROD1375

ORFGON STATE HIGHHAY DEPTI!ORIUSA,
RDD0%21



ATTAWA, AFGICNAL SUNIZIPALITY OF, JARLCTOAN wORKS
nEey,
RI0LGEY

OB TS TAN,HATFR ANG PNWES A0A°0 AUTHOR[TY OF:TWAPDA]D
RDO1AST F30°400 -

PAPTFH (ARKTIN 3. 1RIA
ROOO40Y

BIRINT FORP,
rRODLALN

PALAR LAS PRAJECT
WIDAKTY

WETNRIALCITY OF .3, AFRICA
RICLL

DOAYINGY NF OUx el g CANATR
2000708

JICTES WARTH SHORE AN LARRADDR RATLNAY,CANADR
ROQ1 774

FAND MINCS LTS, 2FRI0E
RA0Zhel

REATE AUTONCHE DES TRAMSPORTS PARISIENS.PARIS,
FOANE,
enNie ]

RTPUALIS OF 5 AFRICA,DEPT.NF WATEE AFFAIRS
2001170 F304$730

RTPUALIC STUFEL CORPIACIROMNDACK MINE ,MINEVILLE NY?
RN
301040

MORLSCHMACH [TUNNCLT HONICIPAL AUTHORIVICS
200040

ANLFR NF NURAT D JAa]
RS 1 I Pl

AN FRAMCISCH WAY aPFA QAPIL TRANSIT.CASUSE.
P3002°h FIOTAHLY

CTRLUGHSEERY Gry FRLIOURG GFRHANY
ROO190*

CCHWEL 7 BUNGESHAHNEN,, SHITICPLARD
RE00609

CEATTLY PNWLR 4NY LIGHT COISEATTLE ,WAIUSA.
RQO0DSZ1

STPVICKS TUCHNINUTS NE LA VILLE JC MARSFILLE
[CEREATING UF LIURBANISHE ,FRANCE

“ap0 3

SEVAN=TRENT WATEQ AUTHARITY (,,U.Ka)
2003610

SOUTHESN CALIFORHIA,METPIPOLITAN WATER OISTRICT OF,
2003509 PRAGISE T

SOUTH AFRICAN P2ILMAYS TSAR)
RACIBT?

SOUTH WEST AFRICA WATER AND ELECTRICITY CNRPORATION
RODIGZ?

SARINLCAVT L OF
RO00511

STRGT AFPHLSHITZ?ERLAND
000409

STALT FRIAQURG
REQ0aCY

STANT TURICH, FUFIGH.SHWITZFRLAND
ROOO& 0T

STOCKHOLM HARBAUR AUTHORITY ISTOCKHOLM  SMEDEN,
RDOIKTI

ST,LOUTIS METROFOLITAN SEWER DISTS5T.LOUIS.MOIUSA,
ROQOBLN

STePAUL PUBLIC WORKS DEPTIST.PAUL,HH,
ROD3Ti42

SWFOTSH PONER @OARD,SYEDEN
ROO198%

SWISS FEDERAL AAILWAYS,SWITZERLAND
RO01269

SHIT2ZERLAND,GOVY,OF,
RODOA3IS RACZB2Z1  ROD2ESD

S.CALIFNRNIA,METROPOLITAN WATER OISY.OF,GASUSA,
RODOZ15 ROOJI&BT ROO3IS1E

TACONA,CITY OF ,WAJUSA.
RO0DS21

TAUERNAUTOBAHN AKTIENGESSELSCHAFT,SAL JHURG,AUSTRIA
RO01266

TEHRAN REGIONAL WATER ROARD
rO0Z793

TEITO RAPID TRANSIT AUTHORITY, JAPAN
RO01L 383 RODJL&A

TENCHE TUKMEL AND HIRAFLORES DAH,COLOMAIA.S.AMERICA
rROO0O22S

TENNESSEE VALLEY AUTHARITY,USA.
RO00S50%

TERRASPACE INCIHDIUSA,.
ROTQA613

TEXAS GULF SULFHUR Cn.,
ROOLEST

TEXAS HIGHWAY CEPARTHENTITX,U.S.4.
R003497

THE &MACONOA COMPaNY
RO01050

THREE VALLEYS WATER COMMITTEE (s U.%4)
RAGOB24

TAKYO GAS COMPANY (TOXYOD,JAPAN)
ROG3IGIE

TOKYU (PRIVATE RAILWAY ), JARPAN
RO0314LA

TORONTO,GCITY OF,CAKADA
ROOCB53 ROGLTTS

TORONTO, METROPOLITAN MUNICIPALITY,TORDATO,CAMADA
RO00420

TRANSPDRT ANDO ROUAD RESEARCH LABORATORY; TWHNEL
OIVISION, UK.
ROOR2826

TWIK FALLS POWER CORP..LTOICANADA
ROOBZulY

UNJOM CARBIDE
ROB1058

UNITED AIRCRAFT RESEARCH LABIE.HARTFORD,CTI06108
ROCONGG

UHTITED NUCLEAR CORPORATLION
REQLOSO

UNITED STATES GOWT,
ROOGB61 ROOGSTI  ROQ2054

UaKaGNVT,
RDOO3L17

UK GOVT3POSTAL DEPTS
ROO5121

UeK, GAYTINDEPT, OF ERYIRGHNMENT
RO02682%
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UeS.AIR FNRCE WEAPONS L ABTAIRFORCE SYSTEMS COMHMAND
KIRTL AKD AFB, WM., USA,

20004286

U.S.ARMY GORPS OF EMGINEERS
ROg0224 RO008AE ROG1921L RGO28%3. ROO3ILIL
ROO3494 PRODIHIS

UuS.ARMY COLD RFGIONS RESEARCH ANC ENGINEERING LAR.
[CRREL]

R0O0ZEN POCZ0S® RO03IST? RCO36ST

U, S+ ARHY HOEILITY £QUIPMENT RESTARCH AND
DEVELOPHENT CENTER, FORT RELVOIR,VAUSA,.

RO01213 RO0L%19

U.S.BUREAU OF RECLAMATIAON
ROO0207 2000230 RO0DZ3L RAO0DZ32 ROODD23II
rROCQZS1 FR200257 ROODSIS ROQDBZO RODOB2%
RO00B47 ROD0ASE RO01053 RODICSS ROODLLZZ
RC001297 ROD1298 RO01366 RO01348 RO01477
RO0L513 RO02730 RO03486 RO03496 ROOD3ISOB
RO0352¢ RIO03IS52%4 RO03522 RO03IS523 Rp03Ises

U.SBUREAU OF MINEZS
ROOL42Z POO1995% RO0D1909 ROOL945 RDDZOeD
RODZ2061 ROB2062 ROOZD&3 ROD2069 RO03I6E32

UaS.GOVTIDEPT.OF 2EFENSE
RO003I73 2000376 ROANOI4L &ODOBGZ

U.S«GAVTIDEPT ,0OF TRAMSPORTATION
ROOD375 PROOJSL4 RO0L720 ROO1918 RO01988
2002908 F@02939 RO0Z9t0 RO02911 ROD2912
RODZ313 ROO02914 RO02915 ROD2920 RO0D2925
RO03462 ROOJILL4%S ROD3It46 RUU3LL7T RODTL48
ROD3I149

UsSGNVYTIDEPT, OF CONMMERCE
Q001489

UsS+GOVTTOFFICF 0F MAVAL RESEARCH,EARTH SCIENGE
OIVISION
ROOLuAL

VERETKIGTE OSTEPRREICHISCHE EISEN-UNC STAHLHERKE=
ALPINE MONTAN AG., AUSTRIA

RA0L935 RH01936

HARRINGTON,COUNTY aNRAUGH OF UK,
ROQ0499

WASHINGTON METRN,WAGHIHGTON,D.CIUSA,
ROGOS 2D

WASHINGTON METROZOLITAN AREA TRANSIT AUTHORITY (
WAMATAL,
WASHINGTON, Q. CiUSA.

RODL896 ROD190C ROOZHAA

WESSEX WATER AUTHORITY,RRISTOL.UeK.
ROQ3t22

WESTERN NUCLEAR CORPORATION
rRODLIOSO

HEST SUSSEX DRAINAGE DIVISION,SOUTHERN WATER
AUTHORITY,U,K,
RO02846

WHITE PTINE COPPER CO3WHITE PINE,HISUSA,.
ROBL019 RO01903

HILLIAMS yHUGHS R,MANUFACTURING CO.
ROB1514

WIRTH ,ALFRED AND CO3KGIGERHANY
ROC1123

HOOKEY HOLE CAVES LTDIU.K.
ROQ1522

YALE UNIVERSITY
ROD3I6 I

YOKOHAMA,CITY CF
RON3148

1.8ARNET,LOHDON QOROUGH OF yU.K.
€1 HAMMERSON GRCUP,U.K.

RODZ819

1.BUILDING RESFARCH ESTABLISHHMENTsU.K,
2. NORTHUMBRIA WATER AUTHORITY,U.K.

3.MATER RESEARCH COUNCIL yloKe
rRO02827

L+COLORADD SCHOOL OF HMINES
2.FLOW RESEARCHK INC.

J.NATIOINAL SCIEMGE FOUNDATION
4«ROBBINS COMPANY
5.Us5.BUREAU OF MINES
RO0D126%5 ROO33I77
L.SERVICES TECHNIQUES DE LA VILLE DE WARSEILLE
OIRECTIUN DF
LZURBANISHE] FRANCE
2«GREATER LONDON COUNGIL
J.BATISH GOV,
ROBOLLZ

1.SWISS FEDERAL RATLWAYS,SWITZERLAND
2+SHITZERLAND ¢ GOVERNHENT QF,

3. 2URICH, HUNICTPALITY QF 4ZURICH,SHITZERLANGD

RO03635

-
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C. BIBLIOGRAPHY ON TUNNEL-UNDERGROUND OPENING NAMES

ABCRDEEN TUNNEL {HING KONG-KOWLOOH, ,HONG KONG1
rRO02852

BCCFSS SHAFY TO PORTOEELLO SEWAGE TUNNEL
(PORTABELLO,SUSSEX,U. K.}
002846

AGCFSS SHAFTS FNR THE DNRTMUND~-MENGEDE SEHWER
TUNKELS (DORTMUND, 4
WeGERMANY)

ROO36Z6

ACRESS TUNNEL,UNDERGROUND POWER HOUSE KEMAND
SCHEHE (KEHANO,
PRITISH COLUMAIAR,SANADA)

ROOZ211

ACCESS TUNNEL,DINORWIC PROJECT (SHOWDONIA.WALESsU.
Kl
rOU2781 PQ83R3S

ACCESS TUNNEL FOR THE ENGLISH CHANNEL TUNKNEL (44Us
X
RQ02824

ACGESS TUNNEL FNR SEELISOERG MOTORWAY TUNNEL
(SEELISBERG)
SHIT7ERLAND)

rU02821

ATR SHAFT,NCRTHERN TUNMNEL,KIELDER HWATER SCHEME
(SHEREERRY
FAGLAND; Us Ka)

RODZ783

ALRFRG TUNNEL TFASTERM SECTIONT (,,AUSTRIA
ROD27 86

ALBERG TUNKEL TWESTER® SECTIONT {,,AUSTRIA
RO027486

ALBERG TUNNEL [,,AUSTRIA)
ROODSE3  =030507

ALICNA SHAFT OF ALAEZRG TUNMEL (,,AUSTRIR)
RDo2786

ALLEGHENY PCRTAGE TUNNFL {,PAIUSA)
Rpo1z27

ALTAMTIRA TUNNEL (MADRIO,,SPAIN)
ROOL1O77

ALva 3. ADAMS TUNNEL
rROO1227

AMFLIE POTASH MINE U, ,N.FRANCE)
ROD1973

AMERIZAM GILSONIFEZ HMINF (,COSUSA?
ROOD7 04

APPALACHIA PROJECT (,THNIUSAY}
RODL1227

AWBERG TUNNEL (4sAUSTRIA)
rROD1227

AUBURN (CANAL) TUNNEL {,Paiusa)
ROO1227

AWALT TUNNEL (,+LEDANON)
ROO1775

AZNTEA TUNNEL C[JUAN-CHAHA PROJECT] 1N CEN.NHIUSA)
R000207 RO00232 RODO233 ROODZ36 ROODSLA
RODLO53 ROO1058 RO01297 KOO1346 ROQ1LAS
ROD1513 RE03486 ROQ3IHIA  REQ3AS2Z

BALBOA OQUTLET TUHNEL PROJECT [,5,CALIFORNIAsULS.4)
ROO35L7

BALTIMORE AND CHIO RAILROAD TUNNEL {,HVJIUSA)

RO01483 ROO1900

BALTIHORE HARBCUR TUNNEL (BALTIMORE,MD3USA)

RU00227 ROOCZ22A

ROdDZ4a5 RDD2788

BALTIMORE CHANNEL TUNNEL (CHFSAPEAKE BAY,YAIUSA)

RDO2788

BANCHO TUNNEL,EIDAN MO.8 LINE (TOKYO,, JAPANY

ROD3148

BANKHEAD TUMKEL t4ALUSA)

ROODZ28 ROO2786

BARBARINE TUNNEL EGRAND EMOSSON HYDRO-ELEGTRIC

POWER STATLON]

(GRAND EMOSSON, SHITZERLAND)

RO0L133

BASE. UTILITY TUNNEL (EASELsySWITZERLAND)

RO02AS0

BAYTOWN TUMMEL {,TX3iUSA)

ROOOR227 ROQU228

BAY AREA RAPID TRANSIT
UNSPECIFIED?Y
(SAN FRANCISCO.CATUSA)

RODOZ254  ROQOS0%
RO010558 RO0Z27838

BAY AREA RAPID TRANSIT
MISSION STREET

ROOO245 ROG2THS

PROJECT (3ARTI [SECTION

ROQOB14 ROO0ALL RODL0ZE
AD03L4Ee RODI1H4E  ROO3%LG

PROJECT (BAKRT} [HARKET AND

SECTIOHSY (SAN FRANCISECO,CATUSA

REOCS529
BAY AREA RAPID TRANSIT
STREET SECTIONI
({SAN FRANCISCN,CATUSA)
ROO4D2% ROO3511

BAY AREA RAPIT TRANSIT
35TH TC 8TH

PROJECT (BART) [HARKET

RG0IS1E

PROJECT [CONTRACT NQ.SDOZ2%

STREET1 {SAN FRANGISCO,.,CAIUSA]D

ROBISLO

A&Y RREA RAPID TRANSIT
2LTH TO RANDALL

FROJECT [CONTRACT NO.HMQO313

STREEZT] (SAN FRANCISCO.CA,USAD

RON3S19

BAY OF HAVAMA TUNNEL (,,CUBAY

ROO022A

BAZBIRG INGLINED SHAFT
SWITZERLANDI
RO02780

FOR ST.GOTTHARD TUNNEL (.,

9CAR SHWAHMP PRAOJECT (,NEW ENGLANDIUSA)

r001899

BEAUHONT ABBOTSCLIFF TUNMEL (ABBOTSCLIFF,KEHT,U.Ka)

ROO283¢

JEAUMONT ENGLISH CHANNEL TUNNEL (,KENT,U.K.}

RODZR 31

BENELUX TUNNEL (ROTTEROAH, ,NETHERLANDS)

R000228 ROG27BEB

BERGEN TUNNEL {,NJ3USA}

rRO91227

BERKLEY HILLS TUNNEL (SAN FRANCISCO,CA,USA)

ROD3S16

B8IG ZREEK NO.3 TUNNEL
rROD1227

(y GATUSAY



A INGHAM CANYON TUNNEL (.UTIUSAD
RogpLe227

ALACKWALL (2HD) TUNNEL (LONDDN, ENGLAND,UZ}
ROOODZ227 FO0I24%

ALANCO TUNNEL (JUAN-CHAMA PROJECT] (,NeCEN.NMIUSA)
RQQ0232 PQOD0233 ROOD236 ROODS14 ROD1DS3
REO1297 RO21513 RO03I486 ROC3%24

ALFCHINGLY TUNNFL {,,UK}
rOOL227

RLUE MOUNTAIN TUNNEL (,PAIUSA)
ROO1227

BLUE RIDGE TUNMEL (4VAIUSA}
rROQ1227

ANLTON HILL TUNNEL I3ALTIMORE,NO,U.S.A.)
RIC3IGES

BOOTLEG CANYON TUNNEL (,uTiuSA)
rROGC122T

AORGUND HWATER POHER PLANT,PENSTQCK FOR
(LAERDALSELVENs s NORMWAY)
RUOQZLD3

A0ULAY MINE (GLFVELAND POTASH LTO.1 (BOULBY,.
YORKSHIRE UK
ROOZ27B?

BOULAY POTASH MINE,SHAFT NO.1 (BOULEY+YORKSHIRE yU.
Kl
R002742 ROQZAZS

ACYLAY POTASH MINE,SHAFT NO.Z (BOULEY,YORKSHIRE,U.
Ko}
ROQ2782 002825

RCALAND FOREST TUNMFL {,.58)
ROD14E7

ARAKCH TUNNELS FIOM PILOT BOREsHOKKAIDO ENDyHONSHU=
HOKKALIDO
EATLHWAY CONNECTION [ALSO CALLED SEIRKAN UNDERSEA
TUNNEL ] ¢,,

ROD2LT77

AREEDON LIMESTONE QUARRY TUNNEL (4LEICESTERSHIRE,
oK1
ROBL993

BRERT CPOSS UNDERPASS,NORTH TUNNEL (LONDON,ENGLAND,
UKl
ROD28L9

AREAT CROSS UNDERPASS,SOUTH TUNNEL {LONDON+ENGLAND,
UsKab
rR002819

BROCKLYN-STATEN ISLAND TUNNEL [4NYJUSA}
RO0L489

BROCKLYN BATTERY TUMNEL (NEW YORK CITY,NYIUSA)
ROD0227 RJDD245

RUFFELSFONTEIN MINE SHAFY (S.AFRICA)
RONDZS2

AYPAASS TUMNEL,UNDERGROUND POWER HOUSE,XFEMAND
SCHEME (KEMAND,
GRITISH COLUMBIACANADA)

ROD1050 RODZ211

CABLE TUMNEL FOR GERMAN GEMERAL POST OFFICE
{MUNICH, yH. GERMANY}
RODDB 3D

CABLE TUNNEL,BIRD STREET-BROOK STREET (LONDON,
EMGLAND UL Ko}
ROO31R21

CALUMET IKTERCEPTING SEWER [18€,127THAND CRAWFOLD
AVE.) (CHIGAGO,IL3USA)
ROGE96T RO01244

CANON DEL PATO HYDROELECTRIC PROJECTSIMAIN TUNNEL
CRUALL ANCA ,PERUD
RO0O2649

CANGN DEL PATO HYDROELECTRIC PROJECTIPODWER SHAFTS
{HUALLANGA ,PERU)
FO02649

CANON DEL PATO HYDRGELECTRIC PROJECT}UMDERGROUND
POWERHOUSE
(HUALLANCA ,PERUI

RE0Z64&9

GAHON DEL PATO HYCOROELECTRIC PROJECTITAILRACE
TUNNEL
(HUALL ANCA , PERL)

ROQ2649

GANYON TUNNEL (,Gasusal
RO00Z36 ROO1227

CARLEY V.PORTER TUMMEL ([CA.ARUEQUCT SYSTEM] (,CA3
usa)
ROGLOS Y

CARLZY V.PORTER TUNHEL ADIT {CA.AQUEDUCT SYSTEMI (,
CA3UsA)
ROCOS2T

CARLTON TUNNEL {(,CDIUSA)
rRODLZ227T

CARMEN~SMITH DIVERSICN AND POWER TUNKEL (LANE CO$
aRIUSA)
ROO0521

CASTATC TUNMEL LDS ANGELES (,CASUSA.)
ROGL23S RDO3IS09

CASTAIC TUNNEL (MO.2,L0S5 ANGELES (,CA,U.S.4.)
003509

CASTAIC TUNNEL +NOa1,LOS ANGELES (4CAsUsSehs!
ROB35C9

CASTIGLIONE TUNNEL [PART OF RDME-FLORE MGE RAJLROAD]
{ssITALY)
ROOL30HK

GEM, EURDPEAN RESEARCH NUGLEAIRE [CERNI} TUNMEL (4,
SWITZERLAND)
RGO13917

CHARIDN TUMNEL (,,SWITZERLAND)
RO0OZ3E

CHAUDEROH TURNEL [N0O.9 AUTOROUTE DU LEMAN] (.,
SHITZERLAND)
RODDAB3S

CHESAPEAKE BAY TUNNELS {.VAIUSA
RODOZ28

CHICAGO AYE.SEWER TUNRMEL (GHICAGO,ILSUSA}
rO0L227

CHICAGO SEWER SYSTEM (CHICAGOD. IL3USA)
ROG0S1& RDOO0OG48 RODDA&9 ROJCASL RODJISO?

CHICNGO SEMER TUNNEL (CHICAGO, ILiUSA)
RO00969

CHIMNOR TUNMWEL (CHIMNORy Ue¥s)
RO01987 RDOZ826 RDO2834 RGO2342

GHITRAL TUNNEL (OIR,,PAKISTAN}
ROO2843

CHURZHILL FALLS UNDERGROUND CHAMBERS (4+CANADAL
ROCOS3L ROOAT7TS

CLAREHONT=DANVILLE ROAL TUMMEL (PRETORIA+.S.
AFRICA)
RODLL3S
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CLEAR CREEK TUMHEL (4 CAIUSAY
koa1227

CLIHAX HINE (,€071454AY
REO09FT FLOO188B

CLOUD HILL QUARKY (3REENONSLEICESTERSHIRE,U.x.)
RO00%19

CLYRE TUNNEL (GLASGON,SCOTLANG,UK)
R300227 FROOUZHS

TCALDROCK CNLLIERIES {,,5.AFRICA}
RO0L0uE

FCEN TUNNEL (AMSTERDAH,NFTHERLANDS)
fO0N228 ROA2734

COLCRANO RIVER TUNNEL (,CATUSAY
ROO1227

CONNAUGHT TUNNEL €,RRITISH [OLUMATAICAHADA)
rRyg1227

CCHNNECTING TUMKELS MROM CHIGAGO DEEP SEWER TUNNELS
TN TROP SHAFTS
(CHICAGD,ILtUSAN

f00gas?

CONSTRUCYINK SHAFT.FODR CONTRACT HN.M0031 [BART
PROJELT?
(3AN FRANCISCO,CA,USAY

RO0 3519

CrOKHIUSE TUNNEL (,45S,AFRICAD
RO005A6 RL0GAL7 ROO11ED

CCALING HWATER INTAKE TUNNEL NO,14ISLE OF GPRIN
POWER STATICH
LpaleKat

RagFIAT

CCILING WATER INTAKE TUHNEL NO.2,I5LE OF GRAIN
POHER STATICN
Uy pUak )

R10Z7R7

CONPER 3ASIN TUNNEL &,CAJUSAY
«001227

CnN=TROIS PCNTS H-F SCHEME,UNDERGROUND POWER
STATION OF (44 BELGTUM)
ROBOLES

TAN-TROIS PLNTS H-F SCHEME+ACCESS SHAFT (,,B8ELGIUM)Y
ROOOL4SH

CNN=TROIS PONTS
s BELGIUH)
RO0DA4SH

SCHEMEL,VENTILATION TUNNEL OF (4

cnn-TROIS PONTS H-F SCHFME,PRESSURE TUNNLCL OF (4,
FFLGIUMY
ROOO&GAH

CO0=-TROIS PLMTS H~F SCHEMERTAILRACE TUNMELS OF 4,
SELGIUMY
RO00496

CON=TRNIS PONTS H-E SCHEME.AGCESS TUNNEL FOR
UNDERGROUND POWER
STATION [44BELGIUM)

RO0BLY96H
CORBES TUNNEL [GRANI £HOSSOM HYDRO-ELECTRIC POWER
STATION]
(GRANT FMOSSON,,SHWITZERLAND?

RO01133

COWBURM TUNNEL (s.UdK,)
rRODL227

GREIGHTON NO, 9 SHAFT
ROOBEL? ROD1D3D

NPOOKED CREEX TUNHEL [CRDOKFO CREEK RESERVOIRS)
EFORD CITY,AMSTRONG LN, 4PA, 4 USA)

F031483

CROSS-~HARBOUK TUNNEL {4 HONGKANG)
ROD27Q4

CROSS-PASSAGES FOP CONTRACT ND.50022 (BART PROJEGT]
(SAN FRANCISCO,CA,USA)

PO083519

CROS5-PASSAGES FOR CONTRACT NOGMO0S1 EBART PROJECT]
ESAN FRANGCISCO,CA,USA)

RO035149

CROSS ADIT,ENGLISH CHANNEL TUNNEL ¢ KENT U.K4?
RODZ831

CROSS HANOS TUNKEL {srsUskad
ROBOSGTY -

CROSS IRONDEQUCIT TUNMFL
ROQGOR17

CRREL EXPeRIMENTAL TUNNEL (FOX AKIUSA)
RO02055 -

CRYSTAL SPRINGS AYPASS WATFR TUNNEL (SAN MATEO GO, .
CATJSAL
rROD3SLD

CUPRZ MINE (,QLEBEC.CANADA
RO01L043

CURRANT TUMNEL (,uTIUSA)
ROD1298

DARTFORD TUNWKEL [ESSEX ENDI (0RRTFORD, ENGLAND UK.}
ROD2837

DARTFORD TUWMEL CKENT ENO) (OARTFOPD,ENGLAND,U.X4)
RO02837

DARYFQRD VEHICULAR TUMNMEL (DARTFORD,ENGLANDG,U.K,)
mQ0C203 ROIODZAS

SAHOON COLLIERY {DURHAMyaU.K.)
RUDZE 34

CEAS ISLAND TUNNEL (VANCOUVER,BRITISH COLUMBIAG
CANADAY
R300227 R000228 RO00245 ROO2783

DEEP LEVEL ORAINAGE INTERCEPTOR TUNNELS-HMEXIGCO
CIVY (HFX.CYTV.MEXH
RO0D&25 REDIKLZ

OEEP LEVEL DRAIMAGE OUTFALL TUNNEL-MEXICH CITY
{MEYICD CITY HEXL?
ROGLLZS RODIB1LZ

DEGTYARSKIY MIME (,,USSR)
rOOLS27

OENISON MIKRES
RODIBYZ

DETROIT-HINDSOR TUNNEL [,,USA-CANADR)
ROB0228 RDQ2788

DETROIT RIVER TUNNEL {HICHIGAN-UNTARIO,USA=GANADA)
ROO2780

DETROIT WATER SUPPLY PROJECTILAKE HURON TUNNEL
DETRATT K., USA.
RACISO N

DETROIT WATER SUPPLY PROJECTIPUMPING SHAFT
(DETROLIT (HI.LUSAY
RO03504 -

OETROIT WATER SUPPLY PROJECTIAGLESS CHAKBER
[OETROIT +HI .4 USA)
ROOZ504



NEVELDPHENT TUNMELS »OLLERTON COLLIERY
(NOTTINGHAMSHIRE s ey
ROC 3124

NISCHARGE TUNNEL {HARSELE HYORN-CLECTRIC POWER
HLANT
(s GUERNSEY UKW

ROgt4ed

DIVERSINON TUNNEL.OINQRWIC PROJECT (SHNOWDONIA,WALES,
I ]
ROQZ7RL  RQ0IRIY

DONORWIC PRCJECT VALVE STATION OF (,WALES UK.}
RIOY6 349

ONACHESTER WATER TUNNEL (B0STEN, HAIUSA)
RODOSCHh  ROOCOYHG

NARTHUNO=HENGENE SUMER TUNMEL ,SECTION & (DORTMURD, .
MeLf RMANY)
REQILZH

NORTHIND-MENGEDE SLWER TUNNEL,SECTION 68 (DORTHUND,,
W GFRMANY]
ROD 3626

DRATNAGF AND INSPECTION GALLERIES,GATHRIGHT DAH
[CONINGTON,YASUSAY
ROOZASY

OR0NP SHAFTS FOR CHICAGO DEEP SEWER TUNWNEL {CHICAGO,
ILiUSa)
Ra00852

TUSBAT TUKNEL (QUBAI,JUBAD)
RUC2792 RO02AZS

OUTOH STATE MINES {,HOLLAND ,HETHERLANDS)
RO00690

JU TNOITSKLOQOF ROAD TUNNEL {(0OU TOITSXi, 00F,H.CAPE
PROVINGE +SOUTH AFRICA)
R002829%

FAGLE~PICHER IMDUSTRIES SHULLSOURG FINE
ROG2061

FAGLE MOUNTAIN MINE (.CAIUSAD
RO01%00

FASTERN SUBURHBS TUNNELT (SYOMEY AUSTRALTIA}
ROOL9LT

FAST BRANCH TUNNEL (FAST RRANCH DAM] (,PATUSAY
ROQ148%

EAST ORIVE NIL14ALUERT PARK STORHMMATER CULVERT
INURBAN,NATAL,
SOUTH AFRICA)

ROD3IBZY
FAST JRIVE HOW2,ALBERT PARX STORMWATER CULVERT
(QURBAN, NATAL, :
SNUTH AFRICA)

RGO36Z1

FAST A3R0 STREET TUNNEL (NEW YORK,MYSUSA)
RO00S531 RODZ7AS

ECMCNTON SANITARY TUMNELS (EDAONTON ALBERTA,CANADAY
RQ00A&E RODDIGS

EISENHOWER MEMORIAL TUNMNEL [ALSO CALLED STRAIGHT
CREEX TUNNEL]
(+COUSA)

ROC1917

FLOBE TUMNEL (HAMBURG ,,W.CERMANY)
ROOG936 ROOZ7B8

ELIIABETH TUNNEL ¢,CBIUSAY
rRDO1227

FLTTABETH RIVER TUNMEL (ZNO1 (,VYATUSA)
Ro0Q227 ROJDZ28 ROODDZH5 ROG2788

ELIZRBETH RIVER TUMMEL (1iST) (,VAIUSA}
ROO2788

EL NIHUIL HO.3-INTAKE TUNNEL (,MENOOZA ARGEMTINE
REPUGLIC)
ROBD&%9

EL NIHUIL MNO,3-PRESSURE TUNMEL (,MENODA,ARGENTINE
REPUBLICY
RODD&&9

EMPINGHAN RESERVOIR PROJECT,TUNMNEL A& (KANSFORD-~
WOTHORPE 4, Us Ko )
ROD2822

EMPINGHAM RESERVOIR PROJECT,TUNNEL B (TINWELL=-
ENPINGHAM, UK.}
ROD2822

EMPINGHAM RESERVOIR PROJECT,SHAFT NO.1 (MANSFORD,,
UKo}
RQD2822 RQo2627

EHPINGHAR RESERVOIR PROJECT,SHAFT NO.3 (WOTHORPE.s
UoKot
ROD2822

EHPINGHAMN RESERVOIR PROJEGTsSHAFT NO.4 (TINWELL:4U.
Kol
ROD28Z2

EMPINGHAN RESERVOIR PROJECT,SHAFT NO.6 (EMPINGHAM,,
U.K,)
RO0ZAZZ RO0ZB48

ENA TUMKEL 1,,JAP4N)
RO013339 RO01381

END SHAFTSBASEL UTILITY TUNMEL T(HASEL,,
SHITZERLAND)
R0Q2850

ENGLISH CHANMEL TUNNEL (44VeKo?
ROCGL210 RODO99% ROOZ78% ROO3ILLT

EQUIPHMENT CHAMBERS ANO TUNMELS [BOUNDARY QAR
PROJECT) (PEND
OREILLE COIMAIUSA}

ROBOS21

EUCUMBENE TUMUT TUNKEL {,SHONY NTSITAUSTRALIA)
RO0DDZ86 ROD1227

EUCUMBENE SMOWY TUMMEL (SNOWY MTN, PROJECT) (,,
AUSTRALIA)
RO0OZ&6&

EXPERIMENTAL SHAFT FOR GHINMOR TUNNEL (CHINMOR,sU.
Kok
ROOZ8AZ

EXPERIMEMTAL TUMNEL FOR KIELOER TUHNEL I(ROGERLY
QUARRY yFROSTERLY}
UakKal

RUOZB&7?
EXPLORATORY TUNMEL FOR UNDERGROUMD POWER HOUSE,.
KEMANO SCHEHWE,
{KEMAND yBRITISH COLUMBIA,CANADA

RO02211
E.KODTENAY COALFIELD (BALMER GOAL SEAM] (+BRITISH
COLUMBIAICANADA)

RO017 39

FELBERTAUERM TUNNEL (,,AUSTRIAI
ROG3218

FIRST TRAWSVERSE ORIFT,UNDEREROUND POWER HOUSE.
KEMAND SCHEME,
(XEHANO,BRITISH COLUMBIA.CANADAI

ROG2211

FLEEY LINE TUNMEL,STAGE t (LOWOON,ENGLAND,UK,)
ROO3148
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FLEET LINE TUNNEL STAGE 2 [LONDON,ENGLAND,U.K.?
ROD 3140

FLORENGE LAKE TUMNNEL {.CaSUSAY
rRooL227

FORT PECK OAM TUNNEL NO.1 (,HTIUSA)
ROgo 221

FORT PECK DAH TUNMEL HD.Z (4HTIUSA)
RG00221

FORT PECKX DAM TUNNELS (4HMTTUSA)
Rj0U221

FORT RANDALL DAM YUNNELS NO. 1-8 (,SD3jUSA}
RODOZ21

FORT RAKDALL OAM TUNNELS NO. 9, 11, 12 {45D:USA)
rRO0Q22L

FNRT RANDALL DAM TUMMEL NO. 10 (+SD3USA}
ROO02Z1

FORY RAKDELL 0AM TUNNELS (,HOSUSAN
R300430 RO01921

FREE STATE SAAIPLAAS MINE SHAFT (S.AFRICA)
ROO0252

FREINDRICHSHAFEN TUNNEL (BERLIN,GERMANY)
ROgo27€8

FUCTIHUS TUNNEL (,,ITALY)
RQ01227

FURKA TUNKEL TO3ZR4ALD ENDY (ANOERMATT-ERIGy,
SHITZERLAND)
ROB248510

FURKA TUNNEL TRFALP END) (AMDERMATT=BRIG,,
SHITZERLAND)D
R002850

GAMTCOS CANALS TUMNEL 1,4S5.AFRICA)
ROQ1120

GARRISON DAM TUNHELS HNO. 1=9% [.NO3IUSA)
RO0DZ21

CARFISON OAM TUNNELS NG« 7-8 (4NOSUSAY
ROQO22¢

GARRISON DAH TUNMEL ND. & (+NDSUSA)
ROO00221

GAS TUNNEL,CORNWALLIS ISLAND TO LITTLE CORNWALLIS
ISLAND
s US=CANADA)

RO03671

GRIONA TUNNEL {[ATHENS,,GREECE)
RO01021

G HLTAR HILL TUNNELS {MONMDUTH,U« K.}
ROD105%

GLENDDRA TUNHEL (SAN GABRIEL MTSICAIUSA)
RO01B56 ROD3373

6GNSS TUNNEL (44AUSTRIA)
RDODZ3AR

GRAIGEMNTINNY TUNMEL {,SCOTLAND,U.K.)
RO0195D

GRANDUC TUHNEL
rROQO220

GRAKGEHMOUTH SEWER TIINNEL
ROQ1777

GRAY NO.SOLCOALIKINE (,¥VIUSA)
RODLG27

GREATER LONDON COJNGIL STORM MATER RELIEF SEMER 4,
Uska)
ROD1941

GREATER VICTORIA WATER SUPPLY TUNHEL (VICTORIA.8.G3
CANADR)
ROO0L2D

GREAT CHARLES STREET ROAG TUNHEL (BIRMINGHAM,,U.K.)
ROQOuS1 ROO1068

GREAT (AKE POWER DEVELOPMENT (,TASMANIA,AUSTRALIA)
RO00793 ROD1516

GUNNISOH TUMNEL (,C03USA)
RO01227

GUTHEGA TUNNEL ({SNOKY HTN, PROJECT] {,,AUSTRALIA}
RDOD 246

HALIFAX TUNNEL {,NOVA SCOTIALCANADA)
RO01917Y

HAHADKA NUCLEAR REACTOR GCOOLING SYSTEM (HAMAUKA,
JAPAN)
RO03645

HAHBURG RAILROAD UHDERPASS (HAMBURG,sH.GERMANY)
RO03148 -

HAMMARBY RATLWAY TUNKEL (STOCKHOLM,SWEDEN)
ROO1468

HAMPTOM RUOADS TUNHEL (+VAIUSA)
R300228 ROD2788

HARLEM RIVER TUNNEL (HEW YORK,MNY3{USA.)
RI02788

HAROLG D+ ROBERTS TUHREL [(a4USA)
RACOGID

HARTEBEEZSFONTEIN MINE SHAFY ({S.AFRICA}
rRO0NU2%”7

HATTON CROSS-HEATHROKW CENTRAL RAILWAY LINK (LOND
UaKal
K00O412 RO03I64L

HAVANA TUNNEL (,HAVAHA,CUBA}
kon2ra4

HEADRACE TUNKEL [XAFUE GORGE HYORGELECTRIC SCHHE |
(2 ZAHDIAY
ROD1118

HEADRAGE TUNNEL [NKULA FALLS HYDROELECTRIC SGHEHME]
(yHALAWILAFRICAY
RO0L118

HEADRACE TUMNEL [VIGTORIA FALLS HYDROELECTRIC
SCHEMEY (,ZAMBEST
RIVER, AFRICA}

rRoO01118

HEADRACE TUNREL,JULIA HYDROELECTRIL SCHEME (ST,
MORITZ,SHITZERLAND)
ROG3 245

HEAORACE TUNNEL,GRIHSELII EAST PUHWPED STORAGE
POWER PROJEGT
{GRIMSEL++ SWITZERLAND)

RO0Z2850
HEATHCOTE-EHGADINE CARFRIER SEHER (SYDHEY,NSHW3
AUSTRALIA)

RO03L13

HEATHROW GCENTRAL STATION ERAILWATY (LONDON,U.K.}
RO00412

HEINENOONRD TUMNEL (BARENORECHT o4 METHERLANDS)
ROO2T88

HEIFERSBERG RAILWAY TUNMEL (»sSHITIERLAND)
RO01269 ROOL339

HELCA HMINE (COVER DZALENE,ITSUSA)
ROU1022 ROD10538



HELSINKY HEYRO,XLUUWT CLEFT SECTION(HMHELSINKI 4,
FINLAND)
RO03113

HEMOERSON TUNNEL (,CDIUSA)
ROB191hA RODZIRS

HIBiYA=BMNRL TUNNEL,ETOAN NO.8 LINE (TOKYO,, JAPAN)
ROD3148

HIGODOK ATHE {GMISSOURIUSA}
R010%0

HIGHARY TUWNEL (VAMCOUVER,BRITISH COLUMGBIAICANADAY
ROQDL7I%

HIGHWAY TUNNELS NNRTH AND SNOUTH URBAN MOTORWAYS
(NICE . ,FRANCE)
ROO2I79

MIGH PRESSURE TUNMNFL ,OIHORMIC PROJFCT (SNOWMDONIA.
MALES UL o)
RQQ?278¢ RODIA3G

HINKMLEY TUNNELS (HINKLEY PT 3,0kl
RODO&SS ROD1069

HIRAKAMA-CHN I TUNNFL EIDAN MO.8 LIME {TOKYQu,
JAPANW])
RO03ILGA

HOMFR-WAUSFCA IRNN MIKE (,,MI.}
RODOZ27 R0G00BD1 ROD10%0

HNNG KNHG CRDSS HARGBOR TUNNEL [ 4.4HONG KONG)
RODD41% RODOART

HAOME K ONG UNDERGRIUND RATLMAY TUKHEL (HONG KOMG}H
2gQgza2r RI02BLS

HODSAL TUNNEL [,MATUSA}
R000507 RO01727

HOPE VALLEY TUNNEL (,CATUSAd
POOL%20

HCRNESA STORAGE SCHEME s UNDERGRNOUND QPENINGS
{HARNSEA , TORKSHIRE
UPL ]

RODOSOR

HORNSE A STORAGE SCHFME, LEACHING MAINS PUMPING
SHAFT INTAKE
THORNSEA 4 TORKSHIRE ytiana)

RODDSOS

HORNSER STORAGE STHEMELLEACHIMG MAINS INTA®E~
QUTFALL PIPE TUMNN: L
(HORNSEA 5 YORESHIRE j U, K4 )

RQOOS0Y

HOUNSL O WEST=HATTON CRNSS RATLHAY LINK (LONDON,U.
LEY}
RO0Q412

HOUSTON STORM SEMER TUMNEL (HOUSTOM, T EX.,USA)
RGO3IN97

HMUMBER RIVFER SEMER TUNNEL (TORONTC,ONTARLO,CAMANAY
RQ00227 RO0024% ROD1469 RO02%13 RODISOL

HURQN PORT WATER INTAKE SHAFT {,,USA)
RODDAS3 ROO1B9&

IJ) RIVER TUWNEL (AMSTERDAH,HOLLAMO,NETHERLANDSY
ROD2788

INGLINED DRIFTS,HUNTLY COLLIERY (HAMILTON,,NMNEW
TEALAND?
ROGZANG

IMCLINED SHAFT AOIRONMOACK mINE (HINEVILLE,NYIUSA)
RODO9E

INCLINED SHAFT FOR SEIKAN UMDERSEA TUMNEL, HONSHU
SIOF (,, JAPAN)
RQ00247 ROD2477 ROD279%

INCLIKED SHAFT FOR SETKAN UNDERSEA TJUMMEL yHOKKAIDO
SIDE {»sJAPAN)
RO002G7 ROQ2477 ROO2794

INCLINED TUMHELS [EMHMOSSON PROJECTY) (,,SwITZERLAND)
ROD152%

TNHSBRUCK TUNNEL (INNSBRUCK,AUSTRIAY
ROOL779

IMTAZE AND TAILRACE TUNNELS FOR GOROOM RIVER POMER
STATION
(+ s TASHANIA)

ROD3I614

INTAKE SHAFT FCR HAMAOKA KUCLEAR REACTOR COOLING
SYSTEN (HAMAOKA,
JAPAN)

ROQ3IBLS

TNTAKE SHAFY FGR DETROLYT METROPOLITAN WATER OEPT.
PROJECT(DETRNIT,
MIsU.S.4.)

ROQIGSO

INYANKUNL TUNNEL [ysAFFRICA)
ROO111A

ISER” ARL TUNNEL [, ,FRANGE)
RO01227

I-10 MOBILE RIVER TUNNEL (,ALABAMA,USA}
RO02788

JAYAIRD TUNREL (,CajUSA}
ROG1227

KAAPNUIODEN TUNMEL (445 AFRICA)
RO0£130

KATHAT RAILMWAY TUNHEL (., NEW ZEALAHD}
RE0OLIG

KAHAT TUNNEL 4WESTERN ( HATAMATA) FACE {.4NEW
ZEALBHDY
ROGY381

KAMAL TUNNEL sEASTERM {TAURAMGA] FACE (.14NEW
TEALRND}
ROZ3381L

KAMMO=SHITA TI TUNNEL,YOKOHAHA LINE HO.1 (yyJAPAN])
RO031L&8

KARAGANDE MINE WNO.35-81% (3+USSR)
RAO1527

KARLSPLATZ UNDERGROUMD TRAFFIC CENTRE (VIENMA,
AUSTRIA}
ROQ12B7

KASUMIGASEKI TUNMNEL .EIDAN HO.9 LINE (TOKYO,s JAPANY
RAQ3148

KASUMIGASEKI TUMNEL+EIQOAM MO8 LINE (TOKYOys JAPAND
RAO3148

KATSCHBERG TUMMEL §,,AUSTRIA}
ROO126¢

KAUNERTAL HYDRDELECTRIC SCHEME {¢,AUSTRIA}
ROCiG5DS

KETHIN(CANAL} TUNMEL s { KANASAKL « JAPANI
RO027 84

KEIMIN SANKU TUMNEL,EXLCAM NDs% LIKE (TOKYO.,JAPAN)
RO0JILen

KEMAMO TUNNEL (.BRITISH COLUMBIAICANADA}
Ro81227

KEMSINGTON TUBE,LOMOOM UNDERGROUND (LONDON, EMGLAND,
Usk,sd
ROG0209 ROAD245
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KIOD CREEK MINE,MAIN SHAFT
ROO3IE3Y

100 CREEK MINE,ACCFSS RAMP
ROO3B33

¥TOD CREEX MINE,MAIN LFVFL HEADINGS
RO03633

X[0D CREEK MINE,SUBLEVEL HZAOINGS
ROD363Y

KIOD JREEK MINE,SLOT RAISES
RO03633

K100 CREEX MINE,ORE PASSES
ROD3613

KIELOER TUNNEL (44U.K,}
R002827

KIEL CANAL TUNNEL (RENDSBURG,,GERHANY)
RQDD228

KILLMANGEN RAILWAY TJUNNEL UTHEITERSBERG PROJECT] (4,
SHWITZERLAND}
RO0t269

K ILFOOT POWER STATINON,CIRCULATING WATER SYST
OUTFALL
(CARRICKFERGUS s No IRELANDyU, Ky}

RU0367D

KINGS CROSS TUMNEL (SYONEY, NSHEIAUSTRALIAY
RQ0U2785

KISENY AMA LINDERGROUND POWER PLANT {,,JAPAN)
ROBL4 3y

KITTATIHNY TUNNEL (4sPA3IUSA}
RoDL227

KNOENMA-CHO TUNNEL,S0BU LENE (TAKYO,. JAPANY
ROO3148

KOMAZAWA (2) FUNNEL ,SHIN-TAMAGAWA LINE {TOKYO,,
JAPANE
ROO3145

KOMAZAWA (1) TUNNEL ,,SHIN-TAMAGAWA LINE (TOKYO4,
JAPANY
RCDF148

KRANSKLOOF TUMMEL (,44S.AFRICA)
RO0L139

KRIVOY QOG BASIN TUNMELS (,,USSR}
ROGL527

LAFONTARNE BRIDGE 'UNMEL (ALSG CALLED LOUIS-
HIPPOLYYE 0R
GOUCHERYILLE TUNNELY (MONIREAL, GUEBEC,LO0NM. )

AMJCHERVILLE TUNNEL1 (HNONTREAL,OUEBEC,CAMNADA)
ROAO213 PODOP2Y RODC245 ROD2786

LAGRANDE POWER TUNNEL ( ATERCE COYWASUSAL
RO00S2L

LAKE MEAD INTAKE TUNNEL (SAODLE ISLANDsNVsUSeA.t
ROO3SZ1

LAKE SHORE COPPER MINE
ROO0844

LANGEFONTEIN TUNNEL {,,5.4FRICA)
ROO1130

L*“NOALE AVENUE AND 4PTH STREET S,W.INTERGCEPTING
S IR (CHICAGOD,ILIUSA)
ROQ1204

LAWRENCE AVENUE SEWER SYSTEM (CHICAGO,IL3USa)
RODC256 ROODS06 ROODSL? RO00969 ROGLDS5C
ROGTIZ4Y

LAYOUT TUNNEL (,UT3iuUSAl
R001298

LA QUIEDRA TUNMEL (+sCOLUHDBIA)
ROG1227

LEBANDN CANAL 1,PA3IUSA)
rOD1227

LENGEDE-EROISTEDT IRON ORE MINE
ROQ1322

LEUGISLAND HIGHWAY TUNNEL (,,SHITZERLAND} -
ROO1339

LEVIKHINSKY MINE (,,USSR)
ROD1527

LIBERTY QUARRY ILIBERTY,SCiusA)
ROO1716

LIERAASEN RAYLMAY TUNNEL {y4NORWAY)
RO01375

LIHFJORD TUNNEL (ARLBORG/JUTLAND+0E NMARK) -
RO027488

LINCOLN TUNNEL (NEW YORK,NY,USA)
RO0C227 RODOZ4S

LIVERPOOL UMDERGROUMD EXTENSIONSLOOP TUNNEL =
(LIVERPOOLysU.Ka)
ROD3613

LIVERPOOL UNDERGROUND EXTENSTOHN, UNGERGROUND
STATIONS
{LIVERPOOL,y yUa¥y)

RO03A13

LIVERPOOL UMDERGROUND EXTENSIOM, LINKIMG TUNNELS
(LIVERPOOL g ULKa)
RO03613

LIVERPDOL HUHDERGROUND EXTENSION,ACESS SHAFTS
(LIVERPOOL sy U ki)
RON3ALY

LIVERPOOL UNDERGROUND EXTENSIOM,A30YE GROUMD RAIL
SERVICE
CONNZCTION ¢LIVERPOGL, UK.}

ROD3613

LOGH THOH WATER TUMMEL {,.UK)
RO0D4ZE

LOETSCHBERG TUNNEL ¢4y SWITZERLAND!}
RODLZZT

LOHSCHBERG TUNRKEL
R0JA503 RO0QSO7

LONONH SUBWEY TUNMEL (sLONDONsU«Ke?d
ROOD35EE

LORAIME HMIMES 1,,5.AFRICA}
ROOD236

LOUDDEN PROJECTIUNDERGROUND STDRAGE CAVERNS
{LOUDDEN, » SHEDEN)
ROD3ART3

LOW PRESSURE TUNNEL,DINORWIC PROJECT (SNOWDONIA
WALESsUa¥s?
RDOZ2781 RO03639

LT«WILLIAM F.CALLAHAM JR. TUNNEL (BOSTON,MAIUSA)
ROQG209 ROJC245 RO01469 RODL9&L

LUCERNE HIGHWAY TUNNEL (LUCERNE,SHITZERLAMNOY
ROO1133

LYDGATE TUNNEL (s ,.UK}
ROO1227 =

LYHE MOUTH COAST SHAFT
R30DBUS

HAAS TUNNEL (ROTTERDAM,HOLLANDNETHERL ANOS)
RDOD227 RO0OD226 RDUOZ4S RDOD2788 =



MACHINTSY HALL ,UNIY FGRDUNO POMER PLANT (VICTDRIA
FALLS, 7AMRFLI
RIVFR, AFRICA}

POQ1114

MACHINE HALL POWER PLANT (KAFUE GOREE
HYBROELECTRIC SCHEME 1
{90 7AMBT A)

ROOL11AR

MACHINE HALL.DINORWIC PRDJECT {(SNOWOONIA+WALES,U.K,
i
RAOZ27A1

YADRIO SUBHWAY TUNNELS (™MADRID,,.SPALIN)
RODOS11

MAGHA COPPER MINE (SUPERINR,ATIUSA}
ROO00H506 ROD1O0GS

®AGMA MINE DEVELOPMENT DRIFT (SUPERTOR+AZIUSE)
RO00817 RINUOGKS

MATFNMASEN SHAFT OF ALAERG TUNMEL (,+AUSTRIA)
RCOZ 786

MAIN TUNNEL FOR HAMAOKA MUCLEAR REACTOR COOLING
SYSTE M (HAMANKA,
JAPAN)

R103b5%

MALPUS CANAL 1, FRANCE)
ROO1227

MANGLA NA4 DIVERYION AND POKER TUNNELY (,,PAKISTANY
R00023% PAO0TS9  ROA1339 ROO3INAD

MANGLA JaM PROJFCT (UNSPECIFIEOY (++PAKISTAM)
RQOZ5A

HANGLA DAM PROJECYIDIVERSION TUNMELS (.,PAKISTAN)
Q002631

MARSEILLE TUNMNEL (MARSEILLEFRANGE)
R0O0 310

MA1SSENAERG TUNNEL (LEODBEN, »AUSTRTAY}
=201122

MATHER i HIKRE (NAUGAUNEE.MIIUSA)
RQ0Q51% ROJ10SD

MEADOWBAMK RNACK SALT MINE {,CHFSHIRE,UK)
ROIGiI&L63 ROD14b4L

HERPIESPRUIT HMINE SHAFT (S, AFRICA)
RODD252

MERSEY NUTFALL INTERCEPTOR SEWER TUNNELS
CHARRINGTONL,LANCASHIRE ,
Uy,

ROGO499 ROD3IAIS

MERSEY QIVER TUNMELS (LIVERPOOL,UK)
RO0O1119 ROOD1139 ROB3ISOS

HFSSITER TUNNEL (sARTTISH COLUMATAICANADAL
ROQH239

HETRM OF CARACAS {CARACAS,,VENEJUELA)
ROGILLE

MEXICH CITY ORAINAGE TUNNELS (MEXICOD CITVYe MEXICO)
RDOD&33 ROO3S%&

MICA 0AM PRCIECT,UNDERGROUND POMER HOUSE {.BRITISH
COLUMBIA,CANADAD
2002816 ROOMALS

HICA DA® PROJFCT,TALILRACE TUNMMELS I(BRITISH
COLUMBIALCANAQA)
RO02814 RODSELS

NICA DAM PROJECT,PENSTOCK TUNMELS (+BRITISH
COLUMBIACANADA)
ROD2814 RDBT6HLS

MICA CAM PROJECT,UNDER CROUMD TRANSFORNER CHAMBER (,
BRITISH
COLUMB LA CAMNADA)

ROD281 %

MICA OAM PROJECT ¢MANIF (LD TUNNELS (+BRITISH
COoLUNBIA.CANADAY
RO0D2414

MICA DAN PROJECT,DRAFT TUBE TUMNELS (,BRITISH
COLUMBIA,CAKADA)
RO02Z2814

HMICA OAM PROJECT+DRAFT TUBE GALLERY (,BRITISH
COLUMAIA,CANADRY
ROD2A1LG

HICA DAM PROJECT,ACCESS TUNMELS (4BRITISH COLUMBIA,
CANADA)
ROB2814 ROD3G1S

MICA DAM PROJECTJAIR SUPPLY TUNMELS {,BRITISH
COLUMBIA,CANADA}
RODZAL6

MICA DAM PROJECT,0RAINAGE TUMMNELS (+BRITISH
COLUMBIA,CANADA}
RO02814

MICA DaM PROJECT,ELEVATOR SHAFT (,BRITISH COLUMBIA,
CANADA}
k002414 ROO361S

MIOMAR TUNMEL {4,,5.AFRICA}
R001130

MILWAUKEE SEWEF TUMNEL (PILWAUKEE ,WwI3USA}
ROODAL S

MIMAMI-ADYAMA 1I TUNKEL,EIDAN HO.,9 LINE (TOKYO,,
JAPAN)
RODIL &8

MINAHI=-AOYAMA 111 TUNHEL,EIDAN NO.9 LINE (TOKYO,.,
JAPAM)
RO0DJ3148

MINCOLA MINE (,,7AHMBIA)
ROD13by ROO3ISLS

HINES OF BRUMNSWICK HINING AND SMELTING COQ.
(BATHURST ,NEW ERUNSH ICK3CAMADA)

ROD1CHE

MIRAFLORES OAM CIVERSION TUNKEL (,,COLUMBIA}
ROJO225

HIRGALIHSAYSKIY MINE (,,USSR)
ROO1927

MIXED WATER SYPHONM FOR BERLIMER ENMTWASSERUNGSWERKE
(BERLIN, y M. GERMANY)
RoDD830

HIYAMOTO-CHO TUNHELsYOKOHAMA LINE NOsi (rsJAPAN)
RAOD3148

MOAA HMIHE (POTASH:UTIUSA)
rROOLOSD

MOAMHANGO TO TONGARIRO TUNNEL L, NEW IZEALANO)
RODI&60

MOFFAT TUNMEL (@,CO3USA}
RooLZ27

HONTREAL METRO (+,CANACA}
ROOD21% RODLG4L

MONT BLANG TUMNEL (,,FRANCE)}
ROO1227

MOSCON SUBMAY TUNNELS (MOSCOWs3U.S:SeR,)
ROO3148

MOSSY ROCK DIVERSION TUNMELS (LEWIS COTWAIUSA)
roGOS2L
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HOSS POINMT CRAIMAGE PROJECT ({EUCERD,NHIUSA}
RODDBSS )

HCUNTAIN DIVISTON TUNNEL (4CASUSA)
ROQL227

HEOUNT CFRIS {FREJUS) TUNNEL {, FRANCE-ITALY}
RONAS07 ROOLZZ27

MUNICH RAPILC TRANSIT LINE (,,GERHAANY)
ROO1961

MURRAY | PRESSURE TUNNEL {SKOHY MTN., PRDJE (ss
AUSTRALIA
RODO246

MURRUMBIDGEE=EUCUHBENE TUNNEL ([SHNWY MTN. JECT)
{93 AUSTRALIA)
RADD 246

MUSCONETCONG TUNNEL (4NJIUSA)D
rRo0L227

NAGATA=-CHO II TUNNEL,EINAN NOaB LINE (TOKYQOs,JAPAN)
rRODI1LA

NAST TUNMKEL (,COIUSA}
ROD0856 ROJ1296 ROD1308 RAGISLA

NAVAHO TIMOIAN IRRIGATINN PROJECT!TUNNEL NO3 ( NM,
u3ay
RDO3IS22

NAVA D INDIAN IGRIGATION PROJECT,TUNMEL NODW3A (,NM}
UsA)
ROD 3523

NAVAJIO INDLAN JRPRIGATION PROJECTSITUNNEL NO.1 {NEW
MEXICOsUaSehY
RO03488 RO03G24

NAVAJD INDIAN IRRIGATION PRGIECTITUNNEL NO.2 (NEW
HEXICO4U.S. 8)
RYOILES

NAVAJO IRRIGATION PROJECT (,NRIUSA)
RO00236 PO02730

HNEWHALL TUNNEL (+sUS2)
ROD3I3TE RDOILAT

NEW CASCADE (4270340
RDOL1227

NTH CROSS TUNNEL (4+,UaKa?
R0O00828 KROD221¢ RODZ28%91

NEW ELXHORMN TUNNEL 1,HVIUSA)
ROO1227

NEW SANYO SUPER EXPRESS RAIL LINF TUNNEL (4sJAPAN]
ROGIS0A

NEW VICTORIA LINE,TUNNEL NOF {LONDON,EHNGLA U«K.)
ROD3I1 48

NIGADOD RIVER MINES
ROO10438

NOR20 UNDERGROUND COMPLEXY {COLORADD SPRINGS,COIUSA)
R002054

NNRANG HINE (,OWTARIQ,CANAOA)
ROD1891

NORTHERN TUNNEL yKIELDER WATER SCHEME l4,0eKa?t
RQ02783

NNRTH BRANCH INTEQCCPTING SEWER TUNNEL {! YORK
CITY«NYIUSA)
2001147 ROD1915

NORTH MINE [INCT] {COPPER CLIPF,ONTARIQ,: Ao
ROD1168

NORHEGLAN RATLHAY TUNNELS [, HORWAYS
ROQL 375

NHO.1 SOUTH FACE~-STAIRHEAD SEAM:MANKTONHALL
COLLIERY {,SCOTLAND, LsKy} b
ROD253%

NO.%9 SHAFT,VAN DYK {,WITHATERSRAND:S.AFRICA)
ROO2078

OBRHE DAM QIVERSICN TUNNEL (+SDIUSA}Y
RO00245 ROD14BI  ROD1S13

ORHE DAM DOWNS{REAM OUTLET TUNRELS {,SO3USA)
RI00221 RO03491

DAHE DAM DOWNSTREAM PONWER TUMNELS {,SO5USA}
RODD224 ROJILAY

OAHE NDAM FLOOD CONTROL TUNNELS [,5D3USA)
R013493

OAHE DAM POWER TUMNEL (PIERRE,SD:USA}
k391889

OAHE DAM UPSTREAM OUTLET TUNMELS (,503USA)
RO0B221 ROO3491 ROO3494 ROO3HYS

DAHE DAM UPSTREAM POWER TUNNELS {,S0jUSA)
ROG0Z21 ROD349L

DAHE TUNNEL (UNSPEGIFTED)Y {,SO3USA)
RODOZX3s ROODC265 ROHOZS8 ROO3LIZ

OAK PARK MINE (CADIZ,0K3USR)
ROJ0814

OPPEGARD SEWER TUWMEL {OPPEGRRD,)NORHAY)
ROOD&SR

ORANGE=FISH TUNNEL {,.S5,AFRICA?
ROD1363 RO03518 RDD3I&T2 RODB3ITIE

ORANGE FISH IMLET TUNNEL [4+,S.AFRICA}
RDO1L3D

ORAMGE FISH PLATEAU TUNNEL (449 S.AFRICA)
ROOL130

ORANGE FISH OUTLET TUNHEL {,,S.AFRICA}
ROOLLIO

TS0 TUNKEL (,C0sUSA)
ROD0232 RO00233 RO0G23I6 ROO0251 ROOGSLG
R001053 RO0L0S8 ROD1ZI7 ROOL3I46 ROOLS13
R}03486 ROG3I524

OTTAHA SEHER PROJECT (COTTAWA,OWTARIOQCAHADA)
ROB19B1

OUTFALL TUNNELS,0INORHIC PROJEGT (SNOWDONIA,WALES,
UekKod
RO027812 RO0363D

OVERTON PARK TUNNEL {MENMPHIS,THIUSA}
ROD3isg

OMWENS RIVER TUNNEL (W A3USAY
rRog1227

OWYHEE TUNHEL (,0R.-IDIUSA
roos2ev?

PATJANNE TUNNEL-SECTION 1 (ASIKKALANSELKA,,FINLAND}
R002934

PALJANNE TUNKEL SECTIOM 2 (,,FINLAND}
R00293%

PATJANNE TUNNEL-SECTIOH 3 (HELSINKTI«,FINLAND)
RDO293&

PATJANNE TUNMEL MACHINE HALL {.sFINLAND}
RONZ9IH

PANOOH BAGGI TUMNEL (REAS-SUTLEJ LINK PROJECT]
(PANDOH,HIMACHAL PRADESH,
INDIA)

RGQOX21



NARAIRA-PIRAT PHOJICTIFNRCACAVA UNDERGRAUND POMER
STATION INLET
THHNFL (FORCACAVE,, ARAZILY

ROD 409

PARAIAA-PIRAI PROJFCT IFNRCACAVA UMOERGROUNMD POMER
STATION
tFARCACAVA 4BRAZILY

AGU24CY
OARAIRA-AIRAL PROJTCTIF  ACAYVA UNDERGROUWD POMER
“TaYION
ACLESS TUNNEL (FNRCACAVA,BRAZEIL)

RI0 2409

PaRAHE [HERNANDIAST Tt L {syARGEHTINA)
RQO27 48

PARTS £XPRESS METRO (PARIS, FRANCER
ROD1339 RO0:489 RO0189% RADLGAL

PLRIS METRO SYSTEM,TUNHEL OF THE (HATELST-GARE DE
LYON
“ECYION(PARLIS ,FRANCE)

ROG2832
PAR IS METRO SYSTEYNSFCTION L8C OF GARE OFE LYON-
M1TTOMAL
TUNKEL (PARIS,,FRANCE Y
ROD7832
PARJS M TRO SYSTEM,TUN

(HERIS,,FRANCE)
2002837

FOR EXTENSION OF LINE 13

PARTS NMETRO SYLTEMaTUNNMEL FOR JUNCTION OF LTNES 13
AND 14
tPRPIS WFRANCE}

Rapzalz

CARIS METRO SYSTEM,FYXTENSION oF LINE {4 IPARIS,
FeARCE?
RO02832

PARIS REGIOMAL EXPRESS METRUOINANTERRE ~DEFENSE
SECTION {PARIS,
FRARGCE)

RDO3I&EY

PARTS REGIOMAL EXPRESS METROIODEFENSE-SEINE SECTION
(PARTS,FRANGE )
ROO3INEY

PARIS REGIONAL EXARESS METROISEIME TUMMEL {(PARIS,
FRAME)
ROQ3I%BY

PARIS REGIORAL E£XPRESS METROISEINE TUNMEL-LEETOILE
STAYION SECTION
(PARIS sFRANCE)

RGOI&AY

PASADERA TUMNEL (,TXIUSA)
R0dD220

PENN=LINCOLR PARKMATY TUNMNELS (PITTSBURG,PATUSA)
ROG14RY

PENSTOCK SHAFTS fVICTCRIK FALLS HYDROELFCTRIC
SCHEME )
Lo 7AMEEST RIVER,AFRICA}

ROB1LLA

PEMSTOCK TUNNELS {KAFUE GORGE HYDROELECTRIC SCHENE]
Ce o ZANBIAY
ROOL118

PENSTAOGK TUMHEL (KEHANO SCHEME (XENANO(BRITISH
CoRuMBlA, CANADAY
R0B2208 ROD2211

PENSTOGK TUNNELS+DINORWIC PRI CT (SHOWOOMIA,WALES,
Uale?
ROO27B1 ROD3&YY

PENSTOCK TUNNEL.GRIMSEL II EAST PUNHPED STORAGE
PONER PROJELT
CGRIMSEL +SNITZERLAND)

RAO2850

PHILADELPHIA SEWER
RE00514 ROGLISLS

PICCAQILLY LINE EXTENSION (LONDOM UNDERGROUND)
HATTOK CROSS-HEATHROM SECTION.

RODQ258

PICCADILY LIME TUNNEL (L OMDON,ENGLANO,UsKad
ROD3L48

PILOT BORE FOR HAMAOKA NUCLEAR REACTOR COOLING
SYSTEM (HAMAOKA,
JaPANI

RO01I64S

PILOT SHAFT FOR MEMADKA NUCLEAR REACTOR COOLING
SYSTEH (HAMAOKA,
JAPANY

RUOIGLS

PILOT TUNNELS FOR HONSHU=-HOMKATIDO RAILWAY
CONNECTION [ALSO
CALLED SEIKAN UNDERSEA TUNNEL) (4,JAPAN}

RO00267 RJD02L9 ROOZATT ROG2796 ROD361L

PILOT TUNNEL FOR DUPLICATE MERSEY TUNNEL (yysleKa)
ROOLG1G

PILOT TUWNEL FOR ABERDEEN TUMMEL (4,HONG KONG)
RODZ2852

PILOT TUMNEL FOR SECONC DARTFORD TUMNEL (,,U.K,)
ROD2417

PILOT TUNKEL FOR SECOND MERSEY ROAQD TUWMEL (esUsKul
RO0D&ALS  ROQQ4LAS

PILOT TURNEL FOR HONSHU-HOKKAIDQ RAILWAY
COMMECTION {ALSO CALLED
SEIXKAN UMDERSEA TUNNEL I, HONSHU SIDE (,yJaPAN)

ROOZHT?

PILOT TUMNEL FOR HONSMU-HOKKATIOO RAILWAY
CONNECTION [ALSO CALLEOD
SEIKAN UNDERSEA TUNNEL 1,HOKKAIDO SIDE (. eJAPANY

ROD2%77 ROD366L

PINE MOUNTAIN TUMNEL {,VA,=XYIUSA)
RQ0L227

PLANT TUNHEL ;OINORMIC PROJECT{SNOROONTA ,HALES UKy}
RQD2TAL RODZ83A

POATINA TUNNEL [4TASHANIA,AUSTRALIA)
ROCL489 ROO1513

POLARIS PROJECT ¢, LITTLE CORMWWALLIS ISLAND,CANADAT
RgQL902

PORTOBELLD LONG SEA SEWAGE DUTFALL TUMNEL
IPORTOBELL Oy SUSSEXg WMo}
RODZANG

PORT MURON {WATER SUPPLY] TUNNEL (DETROLT,MIIUSA}
RO00S0e RODOS28 RIODEL?T RE0D13ES

PORT RIGHMOMD PROJECT {.MYTUSA}
RR0L906

POSEY TUNNEL (ALSO CALLED NAKLAND-ALAHEDA TUNMELI
(yCATUSA,)
RO02T 08
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POST OFFICE COMHUNICATIONS TUNNFLS C IESTER, UK,
¥
R001379

"OTOHAC INTERCEPTOR SEWERS
RD0Q7<9

PATTERS HAR RAILHAY TUNNELS U, UK.}
R000209 ROIDP4S

POHER PLANT DISCHARGE TUNNEL [JARPST IMEN
HYDRNDELECTRIC PROJECTI]
{44 SHEDEN)

ROD14AB

POWER PLANT DISCHARGE TUNNEL {-JALTA DROELZ IC
PRAJECT]
{yn SHENE N

R{D1uF3

POAER TUNNEL.XEMANN SCHEME {KEMANO,ERITISH
COLUMATAL,CANADAY
RO02211

PRAGUE METRN SYSTEM,TUNNELS OF (PRA T1a
GC7ECHDOSLOVAKIA)
RO00SG3 Rp00508

PRESICENT STEYN MINE SHAFTS (S,AFRICA)
ROOCES2

SULHPING PLANT KOL4 (SOUTHERN NEVAOA WATER PRAJEGT)
(SAQDLE ISLAND,
MV, U. S8,

FO03521
PUMPING STATION F02 CONTRACT ND,HOO¥L [8ART
PROJECT)
{SAN FRANCISCO,.CA,USA)

R003519
PYRAHIO DAM,VALVUE CHAMBFR {(TEHACHAPI MOUNTAINS,
CALIFORNIA UaSadal

RO0364L

QUEFNTES MIDTNWH TUNMEL (NEW YDAK,NY:ISA)
ROO0227 FOODOPLS

RACCOON MUUM' aTH PUMPED STORAGE PROJLGT,
UNDERGROUND POWER HNUSE
(RACCONN HTHTTHNT ¢

FOD0SC9
RACCODN MOUNTAIN PUMPEY STORAGE PRO T
TPANSFORMER VAULT
(RACCOON MTNITNIISA?

REBOS09
RACCOON HOUNTAIN PUMPED STMRAGE PRO T SURG
CHAMBER (RACCOON
ATNETNTUSA)

ROCO509
PACCOON MOUNTAIH PUMPED STORGAE PRO T, HAIN
ACCESS TUNNFL
{RACCOON MTHey THey USH)

RODOSOS
RACCOON MOUNTALN PUMPEC STDRAGE PRD T,
VENTILATIGN AND EMERGENGY
TXIT TUNHEL (RAGCCOOM HTNITNIUSA)

ROGE509
QACCOON HMOUNTAIN PUMPED STORAGE PRC  T,CABLE AND
VISITOR ACCESS
SHAFT (RACCOON MTNITN {USA)

ROO0509

RAGCCOON MOUNTAIN PUMPEL S3TORAGE PROJEGCT ¢ INTAKE
SHAFT AND PNWER
PLANT CONNECTIMG TUMNEL (RACCODN MTHITNIUSA)

KOC0S09

RACCOON MOUNTRIN PUHPFL STORAGE PROJEGT SURGE
CHAMBER ACCESS
TUKNZL (RAGCGOOW MTHITNIUSA)

RQGO )

RACGCOON MOUNTAIN PUMPE [ STORAGE PRDJEGCT ,INTAKE
SHAFT (RACGOON
MTHITNIUSA)

ROGOSOD

RACCONN HOUNTAIN PUHRFC STORAGE PROJECT «DISCHARGE
TUNNIL (RACGCON
MTNITHIUSAY

RO0GR09

RAGCCOON MNUNTAIN PUMPE L STORAGE PROJEGCTePENSTOCK
TUNNELS {RACCOON
HTN3TNSUSAY

RDGOSO0S

RAHA TUHNEL [IYUGDSLAVIAY
RO0L392

REGIIMAL EXPRESS TRANSPORT SYSTEM (R.E.Ra),TUNNELS-
SECTION 1AC
(PARIS 44 FRANCE )

PO036B3L

RELIZF SEWER TUHNEL {WMASHINGYON.D.C3USA}
ROG1941

REHTISRURG TUNNEL (5¢H. GERMANY)
rRO02788

RENFREW MNNTORMWAY SEWER (,sUaK.
RODZA15

REPUBLIC STEEL CORP, [HINEVILLE,NY:USHA)
ROOLOSD

RESERVYNIR CONNECTION (FORT PECK.MTIUSA)D
LORDE 1Y)

REUNTON UMLAZI TUNNEL (,.S.AFRICA)
RO01130

RHEINPRCUSSEN AND PATTBERG CCAL MIMES {(RHEINLAND,
GERHAMY)
RDO1922

RHEIN TUNNEL {CUSSELDORF,,H.GERHANY)
ROD3148

RICHHMOND WATER TUNNEL (NEW YDRK.MY3USA}
ROD0969 ROR194%

RITSEHM PUHER STATIOM TUNNEL {RITSEM,,SHEDEN]
ROOL385

RIVER LAR PROJECTILAR=«ALAN OLVERSION TUNNEL (LAR~
KALAN, , IRAH)
F002799

RIVER LAR PROJECTIGRNUTING GALLERIES (LAR RIVER
VALLEY s s IRAN)
ROB2T99

RIVER LAR PROJECTSSPILLWAY INTAKE SHAFT AR RIVER
VALLEY, . IRAN)
R002799

RIVER LAR PROJECTISPILLMAY TUNNEL (LAR 'ER
YALLEY » s IRAN)
ROB2799

RIVER LAR PROJECT SIRRIGATION OQUTLET WOR«S IMLET
(LAR RIVER VALLEY
v IRAK)

tCONTINUED)



RG02799

RIVER LAR PFOJECTSIRRIGATION QUTLET WORKS CONTROL
SHAFT
(LAR RIVER VALLEY,, [RAN}

RO02799

RIVER LAR PROJECT!IRRIGATION OQUTLET WORKS STILLING
CHAFT
ILAR RIVER VALLEYs, IRANY

ROO2799

QIVFR LAR PROJECTIIRRIGATION OUTLET MORKS TUNNEL
tLAF RIVER VALLEY
veIRANY

ROQ2799

RIVER LAR PROJECTILAR=xALAN OIVERSION TUNNEL L ONER
INTAKE
[LAR-KALAN,  [RAN)

ROQ2799

GIVFR LAF PROJECTtLAR-xKALAN QIVERSICH TUNNEL UFPER
INTAKE
(LAR=KALAN, s TRAN}

R002799

RIVFA LAR PROJECTILAR~-KALAN DIVERSION TUNMEL
CONTROL SHAFY
{LAF=KALAN, o JRANY

RO0D2759

RIVER LAR PRDJECTIKALAN SURGE SHAFT (KALAW,,IRAN)
ROGZ799

SIVER LAP PROJECTIKALAN VALUE CHAMBER (KALANg, IRAN)
ROB2TS9

RIVFR LAR PROJECTIKALAN EMBEDOED FENSTOCX (KALAN,,
IPAN)
ROD2ZTSS

PIVER LAR PROJECTIKALAN FREE~STANDING PENSTOCK{INM
TUNNEL) (KALANy,y
IRAM)

ROB2799

RIVER LAR PROJECTicALAN PENSTOCK (EURIEC IN CULVERT)
IXKALAN, ,JRAM)
042799

RIVER MOUNTAIMNS TUNNEL (HENDERSON,NYTUSAY
RO0OZIZ ROCDZII ROOGBEL ROODOSKZ RODOIEY
RO010584 RODi297 ROO:S5:3 ROOJIITE ROO3ISOG
ROD3520 ROOISZL  ROO 352k

RNKKO TUMKEL [SANYO LIMHE) 14JAPAM)
RO01363

F0MED TUNNELS (OAKLAND~=NACOMB SYSTEM] (DETROIT.HIY
HUSA)
ROOCAEN  POQ3S518

QQME METRO TUNNEL (2QME . ITALY)
RA0062Y ROO3146

ROOSEVELT TUNNEL {,COTUSAY
Roo1227 L

FORSCHACH SEWAGE TUNNEL (RORSCHAH.SHITIZERLAND)
ROG043IL RO0OBZE ROOUSGD RO00 966

ROTTERDAM METRO TUNNEL (ROTTEROAM,NETHERLANDS)
ROQ2TEY

RUACANA HYOROPOMER SCHEME TAGGESS GALLERY]
(RUACANA FALLS,S,AFRICA}
REOS&T2

RUACANA HYOROPOWER SCHERE [PRESSURE TUNNEL)
(RUACANA FALLS,
S+AFRICA)

(CONTINUED)

ROQ3eT2

RUACANA HYDROPOWER SCHEME {POWERHOUSE CAVERNS)
RUAGANSE FALLS,
SsAFRICA)

ROVIET2

RUACANA HYOROPOWER SCHEME [TAILRACE TUNNELI
(RUACANA FALLS,
S+ AFRICA)

kA0J672

RUGEN HIGHWAY TUNMEL (RUGEM,;SWITZERLAND)
ROOZ&%4Q

SAFETY TUNMEL TN.SECTION! DF 5T. GOTTHARD TUNNEL
+SWITIERLAND)Y
ROO2780

SAFETY TURNNEL (S,SECTICN) DF ST.GOTTHARD TUNNEL {
SWITZERLAND)
RDO27a40

SAKURAGICHO SUBHAY TUNNEL {YOKDHAMA,,JJAFAN
ROODI1ae

SALTSBURG RATLROAD TUNNEL (+PATUSA)
RODL&483

SALTWNOOD RAILWAY TUNKEL (9sUaKa)
ROD1227

SANODRIFY TUNNEL (,45,AFRICA?
ROUi430

SANDY RIDGE TUNNEL {,YAjUSA)
RooL227

SANTA LUCIA TUKNEL {SALERNO. ITALY)
ROD1IL&2

SAN JUAN=CHAWA PROJECT (UMSPECIFIEOD) {,Q0-NM USA}
ROG0258

SAD PAULD SUBWAY (44BRAZILY
ROJLBYS

SAO PAULO SUBWAY [SAO0 BENTO STATION-LUZ STATION]
{SA0 PAULDy,
BRAZILY

R003S07

SARANS<AYA MINE NO.1Z2 (,,USSR}
RO01527 RUODZ&32

SAUGUS TUNMEL (OF METROPOLITAN WATER DISTRICT oF
SAUTHERN
GALIFORNIA (sCASUSA}

RODD2LS
SCHELDE TUMNEL [ALSO CALLED SCHELDE €3 OR JoFsKe
TUNNELY {ANTMERP,
+BELETUNI

Ro0UZL7 RDOZ7BS

SEATTLE INTERCEPTOR SEWER I[SEATTLE WAsUaSahs)
RJ02631 ROO0ISL3

SECORNO DARTFORL TUNNEL (,.UK)
RO0D83IL ROOZBAT

SECOWD HAMPTON ROAOS TUNMEL (FORT MONROE,VIRGINIA
UsSeha}
R003I642

SECONO HERSEY MOAD TUMNEL (LIVERPOOLysUeKsi
RODA&LE REODH4% RO00451 ROOL1018

SECOND TRANSVERSE ORIFT,UNDERGROUND POMER HOUSEs
KEMANO SCHEME,
(KEMAMD ¢ BRTTISH COLUNBIACANADA)

ROQZ 211

ly

ry
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SEELISAERG MOTO9WAY TUNNEL (SEELISBERGes
SWITZERLAND) R
ROOZB2L

STELISBIRG MOTORWAY TUNNEL [BUEL ORF SOUTH SECTIOND,
(SEELISBERGs.
SHITZERLANDY

RO02B2%

SETKAN RATILWAY TUNKEL (4.JAPAN
RUOD247 FOJOIKE ROD1383 RO0272e REN3IGLG

SEMHERING TUNNEL
RCOLEOS

SENJU MIDORI=-CHI TUNNELLEIDAN NO.S9 LINE ITOKYO,,
JAP AN
RO03148

SFRRA RIPOLI TUNNEL (1ST TUDRE) {,,ITALY)
RIQ1505

SERRA RIPOLI TUNNEL {(2ND TUREN {, I7ALY)
ROCL50%

SCPFOUNILLE HINF (4, FRANCE !
RLE PR

SERVICF TUNNEL.SEIXAN UNDERSEA TUNNEL (4,JAPAN)
RLD247? ROD2794  RO03I661

SCAVICE TUNHEL FA2 THE ENGL ISk CHANNSL TUNNEL f,4Us
Kat
RJ0Z824

STRVICE TUNMEL FNR THE ENGLISH CHANMNEL TUNMEL
{IOVER G KEHT UKy
ROD23831

SEVERM CABLE TUNNZL (45,UsKel
RODLD 28

SEMAGE SYPHON FOR IERLINER ENTWASSERUNGS WERKE
(3FEPLIN, s Ho GERMANY Y
ROOAB D

SEWFR TUNKEL FDR ZNLNAGNE (COLOGNF,FRANCE)
RODIARLS

SHAFTS FOR THE NURNBERG-LANGWASER UNDERGRODUMI [gqHs
GERHANY)
RO0E2835

SHAFT FOR THAHES CAGLE TUNNEL (TTLBURY.LONDOH,UsK.)
ROQZH51

SHAFT FOR THAMED Ja0LE THUHNNEL [GRAVESEND,LOMDNN.U.
Kalt
rROQEBS1

SHAFT FOR PECKHAM CA3LE TUNNEL (PECKHAM,LONTONsU.K.
1
ROD2A51

SHAFT FOR CUTOFF WALL TUNMNEL ,GATHRIGHT DAH
{COVINGTON VA IUSAY

ROD?853
SHAFT FOR THF BEAUMONT ENGLISH CHANWNEL TUNNEL
{SHAKESPEARE CLIFF,
KENT yUeK4 )

ROQZ931

SHANDAKEN TUNNEL (NEW YORK, NYIUSA}
ROO1227

SHIPUYA TUNKEL,SHIN-TAHAGAWA LIMNE (TOKYOD,sJAPAN)
RU03148

SHIN KANMON COHNEGTIAN (43 JAPANY
R001974

SHIODOKE TUNNEL,TOKAIDO LINE (TOKYO,.sJAPAN)
RO03148

SIOE TRACK TUNNFL,HNKKAING SIDE FOR HOMSHU-
HOKKAIGD RAILWAY

(CONTINUED}

CONNEGTION [ALSOD CALLED SEIKAM UNDERSEA TUNMELD {44
JAPAN)
ROOZuTY

SIHPLON TUHNEL {4sSWITZERLAMD-ITALY}
RADOSB? ROOI2ZT

SHOQUALMIE FALLS UNNERGRUUND POHER HOUSE [4#WAIUSA)
ROB254u6

SNOWY=GEEHT TUNNEL (SNOWHY MTM, PROJECTI U,,
AUSTRALIAY
ROOD24 5

SOUTHEASTERN ILLINGIS COAL MINE TUNNEL (,IL3iUSK)
RE0BE53

SOUTHERHN FOUL WATER TNTERCEPTOR (SRISTCLssULK.)
ROD3122 -

SOUTHERN TUNKELGKIELOGR WATER SCHEME {4,U.K.)
rRpOC7a3

SOUTHHEST SEWER t3-4 (CHICAGO,ILLINGLS+USA
ROJ§ZZ28 RO0D9R9  ROD1S1t >

SOUTH AFRICAN GGLD MINES (,4S.AFRICA}
RO0L262 ROD1&30

SQUTH SASKATCHEWAN RIVER NAM
R000&20 ROWD799 RIP14893

SAUIRREL HILL TUNMEL (.PAILSA?
RI1G1227

STARVATION TUNKEL [CEMTRAL UTAN PROJECT) (,UTiUSA}
RODO2Z3I? RLO0Z233  ROQL237 ROO0LH13  ROD3ISZ4

STARVATION DAN OUTLET WORKS TUNMEL [ZENTRAL UTAH
PROJICTE (LUTSUSAY
RDOO35%74

STAR HINEUWALLACE DEVELOPMENT DRIFTT (,I0iuUSay
RAVDIG 3

STATE STREET TUNNEL (, IL3USA.)
ROB2TARA

STEENHRAS‘PUHPED STORAGE HYDRMNELEGTYRIC SCHEME (4
CAPETUMN 5. AFRICA)
RR03IBTZ

STILLWATER TUNKEL (,UTIUSH)
R000230 RO30231 RO00B&47

STIRZHLEY AKWD CNTTERIDGE SCHERAGE SCHEHE TUMNNEL
{CHARLOTTE ROAC
SECTION) {STIRCHLEY v UsK4)

ROD3IA3D

STRAHWAERY TUNNEL (,UTIUSA}
RG31L227

ST«LOUIS METRO SEWER ODISTRICT (ST,.LOUIS,HOTUSAY
ROGD2ZZ RO00236 R0605L4 RO0A814 ROQ1227
ROD1513

S5T.PAUL FASS TUNNEL (MT.=-I0SUSA)
R001227

ST. ANTHONY PARK STORM SEMWER TUNMKEL (ST.PAUL.HN:
USAy
ROD3ItL2

STe GOTTHARD TUNNEL [(SWITZERLANI-ITALY)
ROQGS07 RAC1227  ROG2780

ST. GOTTHARD TUNNEL (NORTH HEADINGI {4++SHITZERLAKD? -
RUG29%6 RIDZTAD

ST« GOTTHARD TUNNEL TNORTH HEADINGI [,+SWITZERLAND)
ROG0996 ROO2740

ST. PAUL STORM WATER TUNNEL FROJECT (ST, PAUL -
HINNESOTA, UsSehe)
ROU2%8H ROD3IG23

SUMIDAGAWMA TUNNEL,EIDAN HO.L9
ROG314A



SUNDE SNAGAR SUTLEJ TUNNEL (REAS SUTLEJ LINK
PROJECT) {SUNDERNAGAR ,HIMACH .
AL FRADESH,INOTAY

RI00421

SUPFR HIGHWAY TWIN TUNNFL (4 VENEZUELA?
RUGL50S

SYPPLY TUNNEL FOR DETROLT METROPOLLTAN WATER DEPT.
PROJECT (DETROIT
HIsUsSely)

RD D3G50

SURGE CHAMBER,GRIMSEL IT EAST PUMPED STYORAGE POWER
PROJECT
(GRIMSEL+SHWITZERLANDY

RO02a%0

SURGE SHAFT,DINORWIC PROJECT (SKOWDONIASMALES,U.%a)
ROG2781 PD03B3S

SUSAKT TUNMEL.EIDAN NQ.S LIME (TOKYO, s JAPANH}
RIOTL6B

SUTFO TUNNEL [,NVIUSA)
roos22r

SHITCHING STATION FOR CONTRACT NO.MOO3L CRAART
PROJECT]
(SAN FRAMCISCO,CA,USA)

RODJISLY

SYONEY RATL TUNNEL (SYDNEY, AUSTRALIA}
P00 94s

STOMBIFRXI WINE {,,POLAHOY
ROO$9%Q

YAILRACE TUNNELS,UNDERGROUND POMER FLANT (VICToAIA
FALLS, 7AMBES]
QIVERLAFRICA)

ROQ1132

TATLPACE TUNNEL +UNDERGRDURD POWER HOUSE.KEMANO
SCHEME (XKEMANOD,
ARITISH COLUMBIA,CAMNADA}

ROO2211

TAILRACE TUNNKELS,OTNORMWIC PROJECT (SWOWDOMIA,MWALES,
UaK,)
ROD27B1

TAILRAGE TUMNNEL+SNOOUALMIE FALLS U/6 P R HOUSE i,
WATUSAY
ROB2646

TAKATSUXAYAMA TUNNEL (,xQBE,JAPAN)
ROO1234

TAMAGAWA TUNNEL (44 JAPAN)
ROOL 343

TARRELA DAN TUNNELS (4 PAKISTANI
ROO1897

TARGELA DAM PROJECT yPOMER TUNNELS {4yP STAN)
Ro02800

YARBELA DAM PROJECT,IARIGATION TUNNELS sPAKISTANY
RCO2800

TASMANIA TAILRAGE TUMMELS
ROQ3K99

TAVERN TUNNEL (wsAUSTRIA}
RO01266

TEGHACHART TUMNEL NO.J {,CAIUSA)
Rooaszvr

TEES TUNMEL (ALSO CALLED XIELDER TUNNEI TeslUaiy)
Rg02788 ROO2A4T RAD294%

TENGHE TUNMEL (MEDELLINsCOLUMBIA)
RO0g228

TEST RAISE=SUDBURY MINE [INCOI1,(SUDBURY,ONTARIO,
CANADA)
RGO2532

THAMES~LEE WATER HMAIN TUNMEL (LONOONsENGLAND,UoK.}
RODO209 ROJOZ4S ROCONI0 RODL33IS

THAMES CABLE TUNNEL (TILBURY=~GRAVESEHDLONDON,U:Xs)
RBJ 2851

THIMBLE SHOAL TUNNEL (GCHESAPEAKE BAY,vAlUSA)
RQO27588

TINGSTAD TUKNEL {GOTHEMBURG, ,SWEDEN)
RO0D2Ze ROODZ783

TOKYO GAS CO.STORAGE TANK COMPLEX (SOOEGAURA,TOXYQ
BAY . JAPAN)
RO0Q3IB3E

TOKYD SEWER TUMWWEL (TOKYO,»JAPAN)
RO00212

TOKYO SUBWAY METHORK (CHMLYODA LINEID (4, JAPAN)
RO0LIAY

TOKYD TEITO HST TUNNEL (TOKYO, ¢ JAPAN)
RI0O3IL&D

TOMIGKA=CHO TUNNELSEIOAN MO.% LINE (TOKYD,, JAPAN)
ROO3LsS

TOOMA TUMUT TUMNNEL (44 AUSTRALIAI
ROOQ2A6 ROD12E7

TORONTD HIOTOWN INTERCEPTOR TUNNEL (4+CANADA)
ROOO8SD

TORONTO SEWMER TUNNEL (TORONTO,ONTARIOCANADA)
ROD0420 ROOLO33

TOROMTO SUBWMAY TUNNELS (TORONTO,ONTARIO,CAMADA)
"RO00209 RO0D24%S ROGODS0 RODLIGE

TOTLEY TUNMEL (33UsKa)
R001227

TRACE FORK TUMNMEL {,My3USA}
ROgLZ27

TRANSFORMER HALL (POWER PLANT,KAFUE GORGE
HYOROELECTRIC SCHEME!
Ly o ZAWBIA)

ROOLL18

TRANSFORMER HALL+DINORWIC PRAJECT (SNOWOONIA,MALES,
Usks)
ROB2781 ROG3639

TUMUT L PRESSURE TUNNEL (SNOMY MTNe PROJEGCT) {4
AUSTRALIA)
RUUQAZ&E

TUMUT 2 TAILWATER TUNKEL (SNOWY MTH, PROJECT) (.4
AUSTRALTIAY
ROO0 246

TUNNELS AMD CHAMBERS IN THE KOCK (GIBRALTARI
ROQ279%

TUNNELS FO EMPINGHAM RESERVOIR SCHEHWE [ ,,U.K.)
ROGL369

TUNNELS FOR TOMGARIRO POWER DEVELOPWENT PROJECT (44
vMEW ZEALAND)
ROBOA29

TUMNELS FOR MARSH CREEK SEMERAGE SCHME (§T. JOHN,
NEW BRUNINICX.
CANADA)

ROD1533
TUNNELS FOR THE WURNBERG~LAMGWASER UNODERGROUND [ay

W, GERMANY)
ROGZO IS
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TUKKELS FOR MELANURNE LOOP RATILWAY (MELBIURNE .,
AUSTRALTA)
Ro02840

TUNMNELS QOF GRAND COULEE THIRD POWER PLANT (GPAND
COULEE DAM,
WATUSA)

RODODS2S

TUNKELS OF THE HMAJES PROJECT {4,PERU}
ROCR764 RODTAL3

TUMNELS OF FRANCESS REGIONAL RAILWAY SYSTEH (
RESEAU EXPRESS
REGTONALT (,,FRAHCE]}

ROQO &G

TUMNEL BABA [:+S5.AFRICA)
ROD11 3D

TUNNEL BABB (+3S.AFRICA)
ROOL130

TUNNEL BAB (,,5.4FRICA)
POD113D

TUNNEL FOR MORTH RIVER WATER POLLUTION CONTROL
PROJECT (MNEW YNRK
CITYNYIUSAL)

ROD1230

TUNNEL FOR CUTOFF WALL,GATHRIGHT DAM{GOVINGTON.VAS
LUISA
ROND2853

TUNNEL NO.1,NAVAID INDIAN IRRIGATION PROJECT (,NAM3
USA)
RE0C222 ROOD237 RODO233 RONDZ2I6 RIQD257
RADOS14 RDO1237 RAD1348 ROED1&77 RODIRAY
RO01S13

TUNNEL NOQ.2,NAVAID INOIAN TRRIGATION PROJECT (,NNS
usa
Rbg1238

TUKNEL NO,2+NAVAJD INDIAN TRRIGATION PROJECT (,NMST
usan
RONOZST RADL&?T

TUNKNEL ZwW29 (,,5.4FRICA}
ROO1130

TUBGARORA TUNNEL ¢,PAIUSA)
RO01227

THIN FALLS FPOWER PROJECT,PENSTOCK OF (CENTRAL
LARFADOR +4 CANADAY
RDOZN1G

THIN TUMNEL 9ETWEEN 1ATH STREET AND CIVIC CEMTER
STATIONS
{BART PROJECT] (5AN FRAMCISCO+CA+USAY

rRO0O226

TYHOLT RAILWAY TUMNEL (4.NORWAY}
rRogi282

TYNAUGH MINE (,,IRELAND)
RIOLZ63

TYNE SIPHON SEWER TUMNEL (a,UsKe)
ROO1530 FRODZ0AO

TYNE TUNNEL (NEH GASTLE,yU.K.)
ROD0227 ROOO2ZLS

UNDERGROUND POWER HOUSE [YAHUNA HYDEL PROJECT)
(DEHRADUN,UTTAR PRADESH,
INGIAY

RO01455
UNDERGROUND NPENINGS AND TUNNELS [NEvapa TEST SITEY

{ ¢ HVIUSA)
RODDBEL

URDERGROUND OIL STORAGE RESERVOIR [PROVO R&FINERY]
{ySKOLDVIK,
FINLAND)

ROD1121

UNDERGROUND POWER HOUSE,KEMAND SCHEME, (XEMANO,
BRITISH COLUHDIA,
CAKNADA)

ROJ2211

UNDERGROUND LECTURE HALL «CENTER F0Ok AMERIGAN ARTS
AND CULTURE, i
YALE UNIVERSITY,NEH HAVEN,CTIUSA

RO03634

UNIT PENSTOCK TUNNELS,KEMANDO SCHEME {XEHANOD,
ARITISH COLUMEIA,
CANADAY}

rRO0Z2211

UNIT TAILRAGE TUNNELS,KEMAND SCHEME (KEMANO,
BRITISH GOLUMDIA,
CANAZA)

RO02711

UTILITY TUNMNEL ,SEATTLE~TACOMA INTERNATIONAL
AIRPORT (SEATTLE.MWA,USAY
RG02188

WARL REEFS HINES SHAFTS (S.AFRICA)
rRag0N252

VALVE CHAMDBER TUNNEL,UNDERGRCUND POWER HOUSE,
KEMANO SCHEME,
(KEMANO,BRITISH COLUMBIA,CANADA)

ROD2211

VANCOUVER INMTERCEPTOR SEWER (,,CANADAY}
ROODZ227 ROBO245 ROD1S13

VENTILATION SHAFT,0IRIRHIC PROJEGT (SNOWODHIA,
HALESsUe kst
RDO278L RODO2325 RO0Z838 ROO3IGII

VENT=PUMP SHAFT FOR CONTRACT N0.S50022 [BART
PROJZLT]
(SAN FRAMCISCO,CATUSAY

ROD3519

VENT SHAFT FOR 16TH STREET ANO CIVIC CENWTER
STATIONS TUNNEL
{BART PROJECTI (SAM FRANGISCO,CA,USA)

RO0O226

VENT SHAFT FOR CONTRACT NO,HDO3t (BART PROJECTI
(SAN FRANCISCO.USA)
RO03519

VERTICAL AIRWAY;OLHISON MINE (ROMAN ISLAND, QUIRKE
LAKE,ONTARIO,
CAMATA)

Ro02%79

VERTICAL HIGH PRESSURE SHAFT,DINORWIC PROJECT
(SNOHOONIASWALES UK.}
ROCZ7TE1 ROO3G39

VERTICAL SHAFT FOR SEIKAN UNCERSEA TUNNEL ,HONSHU
SIDE (+aJAPARY
RDODZ79Y4

VERTIGAL SHAFT FOR SEIKAN UNDERSEA TUNMEL,HOKKAIOO
SIDE (a3 JAPANY
ROD2794

VICTORIA LINE TUNNEL (L ONDONsEHGLAND,U4K.)
RO00D203 RODDZ45 ROQ1941

VIEUX=-PORT TUMNNEL (MARSEILLES,FRAMNCE)
RO0Z2788

* & o &



YIRGINIA MINF 3HAFT (S,AFRICA) .
rROQQ2%2

VISTA RIDGE TUMNEL (HULTHOYAH IORIUSA)
RODOS21

VLAKFAONTEIN MINE SHAFT (S.AFRI
RoOD24% ROOE252

VRYHEID EMPANGENI TUNNEL (4,4 S.AFRICA)
RO01130

VRYHEIO EMPANGENI TUNNEL [EXTENSTON } (,,S.AFRICA}
ROD1130

WANGAN SEN TUNNEL (TOKYO.J4RPAN)
ROCGZ7AR

WARKIOR COAL FIELD (GORGAS.MWALKER C0,, USA)
ROOOBCL

WASHALURN TUNNEL (4TX3USA.)
RGQ2708

MASFINGT ON METROD PPIJECT A=V (WASHINGTON,D,CIUSA)
ROODS30 PO01696 RDO19L7

HASFIMGT OK METRO,CROWN ORIFT OF ZOOLOGICAL PARK
STATION(MASH. y0.C.USAY
RO03379

WASHINGTON METRO,ACPCHIVES STATION SEC.F 1-B,HEST
TURE.S+END
(WASHINGTON,D.CIUSAY

rO02349
WASHINGTON METRO4APCHIVES STATION SEC.F 1-B,EAST
TUABE, N, END
(WASHINGTON,D.CIUSA)

ROQZR4S
WASHINGTON METRO;ARCHIVES STATTON SEC.F 1-8,WEST
TUJE;NLEND
{HASHINGTON,Q.CiUsAY

RO0Z84B
WASHINGTON FETRO,ARCHIVES STA N SEC.F 1-B+EAST
TURBE ¢ S<END
IMASHINGTONWDLCTISAD

RI02848

HATER HOLLOW TUNWNEL (,UTiusd)
ROD0OZ232 ROO1346 ROC1513

WEBETER STREET TUNHEL {.GAIUS
(NAKLANDLCAIUSAY
RODO2272 PQOQZ2T ROODD2 ROOD245 RDOZ2788

WESTERW REEF MIND SHAFT (5.AF a)
RODOZ%2

WESTOE TUNNEL (,5S¢AFRICA}
ROO1130

WEST CELAWARE TUNMEL (NEW YORK CITY,NYIUSA)
RO00490

HEST DRIEFONTEIN MTINE (W.RAMD,sS.AFRICA)
ROD2694

WEST ORIVE.ALBERT PARWK STORMMWATER CULVERT (DUROAN,
NATAL,
SOUTH AFRIGA)

RODI6ZL

HEST RAND CONSOLIDATED MINES SHAFTS (S.AFRICAY
rRogo2s2

WFITE PINE COPPER MIME (,MIZUSA)
RQ00236 ROQOD258 ROOD331L RAEQY9s6 RODOISES
RUD1819 RO01021 ROO1043 ROD1IDOI ROGL91B

WILKET CREEX TUNNEL [STORM DRAINAGEY ITORQGMYQO,.CDN.
1
R000205 RODDBSD

MINTON TUNNEL (,¥A3USA)
ri01227

WOOOHEAD RATLWAY TUNKREL 1,,U.K,])
ROQL227

WORK TUNNEL FOR HONSU~HOKKAIDO RAILWAY COMNECTION
[ALS0 CALLED
SEIKAN UNDERSEA TUNNEL} {,,JAPANI

ROO36GLY
YOUGHIOGHENY TUNMEL (YOUGHIOGENY RIVER RESERVOIR
PROJELT) (CONFLUSENCE,
PASUSAI

ROOLHAD

Y TUNNEL {AMSTERDAM, +NETHERLANOSY
R{p0 228

ZEMH HYDROELECTRIC PAWER STATION TUNNEL (,,AUSTRIA}
ROD1133

B8TH AVENUE SEWER TUNKEL (VANCOUVER,3.C3GANADA}
RO00%20
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AUSTRIAN METHON

ROEOSI4 RODIL7TI 001188
AENTOMIYTE SFEILD HETHOD

RQO36uUA
ALASTING (HC CRILLING) METHOD

RO03504

CAISSAN METHOD

RIOD23%

ROBZ080

CIRCULAR CONCRFTE SCGHMENTS SUMNK
HITHIN CIRCULAR
SHEETPILE CUTOFF METHOD

POOGS03 FOQ3A38
COMPRESSED AIR METHOOD
ROQ0S72 ROOLPID ROCZ2189
RO036FRT
CUT AND CNVER METHOD
ROBO223 RDO0227 ROOOZ228
RODIOARA RIN1Z69 RODLZ7D
RO0197% ROND2188 RO02785
RID254H RODIHAY ROD 348G
RODIGIS
GUT AND COVER (PRELAST SEGMENTED

MZTHDD

RO01267

ROOL2TD

BY UNDERHINING

RpOZAS1

ROO0 W12
RUOL 384
REO2817
RGO3503

CONCRE

RO02832

GUT ANO COVER (REINMFNORCED COMCRETE) HET
ROD3IL49

CUT AND CDWER {UNDELR ROUOF SLURRY WALL P

CONCRETE SEGHMENT) NeTHOD
ROGJIL49

ORECGE AND BURY MITHAOD
ROD34ET PADIAIL RODIEGD

ORILLING ANT THFRMAL FRACTURING HETHCQO
R301989

ORTLLING HETHOD
ROB1475  HUOL920 RGEL9S0  RDOD27SS
REO3142 POD3ZSLA

MRTILL AND BLAST (FULL FACE) HETHOD
R000208 RafOPL4 ROB02YA  RO0O220
RQD0230 ©°000236 RODD246 REQO024T
ROO0257 ROOC3I29 RODOGIG RODD4ZL
2000438 RDPOO4a5  QBOC4HSH ROODGLGN
ROBO%27 ROOD0S53% RDOCSIS  ROODS
RJ00833 000846 RODQBLT  ROOCHSe
RO01650 RO01118 ROO1121 ROO117"
ROO1227 ROB128Z RO01339 RO013
RO0138Y RODI39Z RODIGE? ROD1IGI
ROO1477 ROCIHBI ROG1S00 ROOLS
ROQ17i6 ROOL77S REODLTFTe ROOLA
RO01899 R001900 RGO01902 ROOLD
RO01941 R(01974 RO01979 RO019
R102056 ROD2062 RO02063 ROOZ0
RI0Z208 ROB2211 RO0Z534  RODZ2%
RO027&1 RODZ782Z ROO27H3 RO02T
RO02795 RQ02798 ROG2793 FRkIO28
ROO2821 PRpE2825 ROD2827 ROD28
RO02850 RO0285T RE0D291% RO0Z9
ROD3I376 RDOZ3I7?TA ROO3I381 RODI&
RO03524 RO03I6I3 RODIARI9D  ROOJ6

DRILL AND BLAST ([NTHER THMAM FULL FAGE)
RO00%96 RO0DS07 ROCDOTL  ROO1LG
RO02403 ROD2&l4 RODZ933F

ORILL ANMO SPLIT METHOD
ROD33I7A

NRILL AND BLAST (LINE DRILLED) METHAOD

ROOBS09 ROD1921

ORILL BORING HETHOD
RON2988 ROD3623 ROBIAT2

RODIG16

ROOMR7H
ROOD: &
ROOL .9
ROD3IS10G

Box)

ROOZ2920

ROGO221
rROQ0252
ROGO%26
RODDS21
rREQO&29
RO00N996
ROOLL3S
ROQ1375
RQ0Lu76
ROBiSZT
RO01891
RO ~16
RO 54
RD a0
RO~ -80
RO 94
RO™==1s
RO ufr
ROuc428
ROD 3504

THAOD
RE01952

D, BIBLIOGI PHY ( "EXCAVATION TECHNIQUES

FREEZF WALL BORING HETHOO
RO0D3650

FULL FACE METHOD
RO01234 R 957

HEAOING AND HENCH HETHOD

RQO“"9 RODOS11 ROB0S2Z ROCO527 ROBOS3Y
ROO0: 3 RO0L056 RO01118 RO01121 ROD124%4
ROD 3 ROCL4SS ROQ1I&6E3I RC0L464 RODLWGA
RO01583 RQO1533 R001857 RO01H93 RO0L9400
ROO 1 REOL98% ROO2786 RO0Z794 RO028L&
RDO 2 RO03s12 ROO3IBZ23T RO0DIG?I

HEADING ARND BERCH=-PILOT BORE GCEMTER METHOD
ROG 'L RODLOSL

HYDRAULIC :AGHENTATIOM HETHOD
ROQue~1 RBO1023 ROD11LT RLOL1ISL  ROD1S17
RO0O1739 ROGZBL9 RO0DZ2988

HYDRAULIC (CAVATOR METHOD
ROD_ _s1

IMMERSED TUAE (PRE-STRESSED COMCRETE 30X) FETHOO
RODZ788 RO0367D

IMMERSED TUBE (REIKFORCED CONGRETE 8GX} METHOC
RODZ788 RO02792

INCLINED STAGE HMETHOD
RGO 433

JACKING (PREFAE  ATED SECTIONS) HETHOD
RO03I63D

LONGHALL CUTTIAG HACHIWE MFTFOT
ROOL 464 RA0D2536 ROD3EL3

HANUAL MFTHOD
RO00232 ROODS05 RO01142 RGOL227 ROD28BIV
RO0D3486 RO0IGZ0 ROC3I6LS

HECHANICAL EXCAVATOR METHOD
R002817 RO02823 ROG2650 RGO3504 RO03ISL]
RO83515 R0O03641 RO0O3B57

MULTI QORIFT NETHOD
ROD0B32 ROOL11E &D01923

NEW AUSTRAIN METHOOD
R0O01122 RO01266 ROD1505 RO01506 R0O03620
RO03ATY

PARTIAL FACE TUNNEL MACHINE METHOD
ROCO431 RODODBGD ROODEE: ROVLD19 ROODLG84

PERIPHERAL SAM AMD DRILL=TLAST METHOD
ROO0Z21 RODOLAD ROCLZ27

PILOT BORE=CROWN HETHOO
RO0O0A35 RDO1270 RODZ786

PILAT BORE-INVERT HETHGD
RO0O4H3 ROGOS3L ROBDBI

PILAOT BORE-GENTER METHOD
k000416 RO0O0%49 ROOO490 RO00535 R001621
RO01119 ROJL133 ROGLLAZ ROB1SLE RDO01899
RO01903 R0015C5 ROC1934 RO02781

PILOT OORE~CENTER AND MANUAL HETHOO
ROD3621 RDDIGLS

PNEUMATIC BORING METHGO
RO01036 ROOD3504

PRECASY CONCRETE SEGMENTS AND CIRGLLAR SHAI  TYPE

SLURRY WALL METHOD
RO0IBIA

RAISE DRIVING
ROOOS09
f001892

(MECH.PLATFORM} HETHOD
RO0053S ROGOSR2 RQJ0854 ROD1118
ROQLBI4

o ¢ o &



METHOAD

ROO0514

’parasz
RODY 121
RODLZEY
RDO1899

KODOZL5
RO0Q 245
ROOfO&93
RO00S30
RODOB4LED
RO0G0970
ROD1055
RO01267
RO0L 383
ROD1775
ROB190A
RO02780
ROOZ&44

RODOAROD
Rgooess
RO0O1148
ROO1L 314
RO02532

RO0OZ218
ROOD&LZ
RODOL93
ROODAZS
RO0084)Y
RO0O0 996
RO01058
ROO1268
ROOL324
041777
ROD190T
RO0Z2787T
ROD284E

AATSE DRIVING {BORIHL MACHINES)
AQD02%9 R000WW9 REOL49Y
RODCAOL RIDDAZH ROCDS&uLL
RQ01022 KOO1048 ROO1DSO
RO01262 £001263 RO0126%
RON1341 POO1A30 ROO1893
ROGZEY4 ROD3IA3IZ ROO3IGT2

SAMING HETHOD
RO019721

SHAFT EXCAVATION-GOHCRETE UNDERPINNING HETHOD
RO03I6LT

SHEILD (USING COMPRESSED ALK} HMETHOC
ROO3ILBY ROD36GL2Z

SHEILO {USTNG DeILL AND BLAST) HETHOD
ROQ36LE

SHIEL] METHOD
ROO0209 <RO000211 RODD217
RD00224 PRYQ0Q022E6 RODDZ44
ROO0425 FO0)435 ROOTU4Z
RODOS08 23005411 RO00529
ROOB82¢ ROOCAZA RODDAIT
ROODSLS FODJBSCE RODOASH
RO01025 ROC107€ ROD1G54
RO0O1235 ROA1240 ROD1241
ROD12€3 FOO1ZBZ RO01339
ROO01389 RO01459 RO01530
2001895 RODLBY7 ROOD1904
RO0O1941 ROOL983 ROO2080
R002832 ~1p2815 ROD2B137
RODZB4B ROOI506 RO0I509

SHIELD IUSING SLURRY) METHOC
R002Z16 R0J3I5R6

SHTELD ( MECHANIGAL EXCAVATOR
RO03666

SIOE ORIFT HWETHOD
RU0C2%9

STEEL SHELL HETHDD

RO00D227 FPO01783 ROQ27RE

SUATERRENE KELTING HETHDO
ROJ0EZ93 ROOO?34 RO0D29S
RO00294 RO0D300 ROOD301
ROOD 304 FOOD30S ROC1910

TBM AKD ODRILL=BLAST METHOD
k000248

TaM METHOD
ROp0Z0O7 REODZLG RODO221
ROGOZ30 RO0DZ231 ROO0232
RO00234 RODDZ245 RO00247
ROQ0254 RO002Z255 RUQD256
ROOD2%9 REO0260 RQ0O030Q3
RON0&4E7? ROD0u0S RADD&2D
ROGO44Z ROODJ&4LS  ROOD4S1
ROJ050F ROBOSOS ROODOSCE
2009528 ROOD0T99 RODDA01
ROO08L7 ROGOBZC RO0D821
ROC0847 RDODB4E RODDALY
RBOO8S5) ROBOASS RODOESH
R000966 FO00968 RO0DD969
ROO1D18 RQO0L021 ROQL1029
fOG1031 RO01038 RO01046
ROOL1058 ROO1068 REO1069
RO0107« RODi075 REO01076
RO01137 RO01118 ROD1119
k001133 RQ0L167 RODL227
RO01244 ROOL297 RUOL298
ROQL344 ROGLILS RO0LIAG
ROOL385 RO01458 ROOL4TY
RO0O1%05 RO0D1511 RO01513
ROQL778 ROOL77S ROQLBIS
ROC1308 RODL91S ROGL947
RO01935 ROOLG36 RO0D1941
RO01982 ~001583 ROT1387
RO02182 ROV247T7 ROGZ631
RD027463 RODZ2789 ROAZTI4
ROQ282% RO02826 ROO2827
ROQ2836 RODZE3S RDO2840

ROO3 645

3} HETHOO

ROQ0296
ROo0 302
RO03378

rROQO222
RO00233
ROOO249
ROfNO257
ROGOIIY
RODO 431
ROOD &3¢
ROOD 510
ROOOBO2
ROCO830
REO0BS0
R0Q0859
ROOO 994
RO0103C
ROO1050
ROQ1071
ROO1077
RDO1130
ROD123¢
ROC1339
RO01 348
ROD1 &80
RODLSLY
ROOD1902
RO01918
ROD1SSR
RO01993
RO02 632
R002816
ROD2831
ROQ2842

RODO 297
ROOO 303

RODO227
RODODZ36
RO00251
ROOB 258
ROOO0384
RO0043AK
RQ00495
RODOS14
ROGD&1G
ROCOBHE
RG00851
RO00486Z
RODO 995
ROQ1031
ROD10%3
ROD1073
RO01078
ROOL132
ROGL240
RO01342
ROD1382
ROG1489
RQ01516
RO0190%
ROD1922
ROD1981
RO020SE
rROQ2730
ROG2822
R002832
ROO 2847

R0O02650 ROD2851 ROLII1T
ROD3381 ROOD3I484 ROD3I4AS
RGO3%89 ROO349I0 RODI491
RO0D3&94 ROD3LIS ROO3L96
RO03501 ROO3IS03  RO03ISOS
RO03I510¢ ROOD351L RO03S512
RO03S18 ROE3IS19 REO3ISZ0
ROO3523 RO03I524 ROOI6LS
ROG36TYL

THERMAL FRAGHENTATION METHOD
ROO3632

TRENCH HETHOO
RO0Q217 RO00223 R900228
R000330 ROQODB27 RODDBEG
RO03619

TURHMEL BORING PFACHINE (COMPRESSED AIR}

ROD3I&483

UNSPECIFIED METHOO
RO0OB 245 ROO1056
RO02779 RO02832

RO0L142

YERTICAL ROTARY METHOD

REJ3119
RGD3IL66
RO03492
RGO3L9T
ROOD3ISOT
ROD3SL6
RLU3ISZL
RCO3663

RCEB2 39
ROB2061

RTD2409

RpD1908

RODI122
RODI4HESE
RADILI3
ROC 3899
RO0ISNS
ROD3IS17
RO03522
RGO3I64s

Raonzso
ROG3ISL9

HETHOD

RO0264a9

RDC 3489 RODIG3IG ROO3ITIC

ROQ0&90 RO0103D ROOLOSO
MATER JET ASSISTED FULL FACE TUNNELING MACHINE
METHOO

ROO10S5L RO0O2377
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BIBLIOGRAPHY ON ENERGY APPLICATION METHODS

CHEMICAL (SURFACTANTS)
ROOO 331 POOO43S
CONVENTIONAL EXPLOSIVE
2000531 RIODOA23
ROQ1892 RJIDZBLY
CONVENTIONAL EXPLNSTIVE
RODOBES PRODALLYS
RO01941L
CONVENTIONAL EXPLOSIVE
ROOD21Y
COMYENTIONAL EXPLOSIVE
RODG24h ROOI8ZSY
TONVENTIOKAL EXPLOSIVE
RGO0220 RO00S34
CONVENT IOKAL EXPLASIVF
RO0DO42L RIB296T
CONVENTIONAL EXPLNSIVE
2001957
CONMVENTIONAL EXPLNSTVE
ROQQ204 RODZZ214
RODD236  KO0Q247
RONOL2H RIBD&G3S
ROO0O%9R RODOS1L
rOOQAZE FPODORZD
ROOOBE2 ROQDBSSE
FOOLOSE  RODIASS
ROO1121 POO1L22
RO012€R Q301270
ROD1375 ~D013B3
ROGL4ET PIN14KY
RO01477 ROJ1483
ROO1827 POOL7LE
QU018%7  PID1GGD
RCOL194t  POD197G
RGO2G56 ROO20A1L
F002080 R3OZ2LO3Z
RQO2782 RODZ7AD
RODP7SB  RO02799
rROQ2E27 Pp02834
RID293h  RQJI2938
ROD3ISLA 0813574
ROG36I3 FO03639

CORVENTINNAL £XPLDSTYC
RO01227 &ODL4ARA

CONVENTIONAL EXPLOSIVE
RODD%90 R101379

GONVENTIOML EXPLNSIVE
R3JGO2%8 ~RONQ%D7

CONVENTIONAL S XPLOSIVE
ROO1227 RO0DZ2223

CONVENTIONAL EXPLOSIVE
REOL4AY

CONVENTIONAL EXPLOSIVE
RODD 329

GONVENTIONAL EXPLOSIVE
RONG2LE  RDDQ252

CONVENTTIOMAL EXPLOSIVE
ROO2853

CONVENTIOMAL EXPLNDSIVE
OIL)
RO0O2934

CONVENTIONAL EXPLOSIVE
RO02579

CONVENTIONAL EXPLOSIVE
ROORS09

RO00373 ROD109t

{NaGa)

ROODB2 ©PO0L142 ROD227
[ANF 01

ROOLZ27 ROOL483Z RODLRAA

(OF FRIHER AND GFOGEL)

{AMMONIUHM KRITRATE)

ROOOB4LE RDO1O46 RO0O34A8
{CILGELY

{GELEX)

RO0 3142

(TNT}

(UNSPECIFIED )

RO0D021% ROODZ21 ROOC230
ROOD251 RA0D0257 ROOO0&4L2
ROO0438 RODD&45 ROGJI43IC
RODOS2L  RON0S27 ROQOGIS
RO0CB35 ROJDA4Z ROOODBLT
RODC97YL  ROD0996 RODLOSO
ROD1O56 ROD111A RODL119
ROOILIN  ROO1227 " 12kb
ROD1282 KOO1339 1363
RO01392 RO0OL&34 1455
ROD1467 ROOL4AS 1478
RADLS00 RE01505 1524
RO0DLTTS  RO01776 1891
RO31902 RO0191S wuuldli
RO01945 FKO00D1986 ROC20SH .
ROD2062 ROO2062 RDJ2073
ROB25%% RODZ780 RO0278L
R002786 RO02796 RO02795
RONDZ813 RO02814 RQ)282L
Ro0Zasr ROP2450 RN02933
ROQ3IATE ROOD3IIAL ROD3Z504
Q063612 Q003618 RODIG2D
ROQIGTI

C-4)

(AMMON GELIGINITE)

RODZB25

{BLACK PUWLER }

ROQ 1227

(DYHAMITE)

ROG2211

(PRIMACQORO)

(GELATINY

{AMHCNIA GELETINY

tTOVEX 1001

LAMMONIUM NITRATE | FUEL

(POWMERNE X=C}

ITRINTEX)

CONVENTIONAL EXPLOSIVE
RO02414

{FORCITEDY

ELECTRICAL ABRASION (UNSPECIFIEQD)

rRoogazz

ELECTRICAL ABRASION (HIGH VOLTAGE}

RODL7749

ELECTRICAL ABRASICN (HIGH FREQUENCY}

RDD 3634

HAND MINING

RO0G%93 ROCLSOS
RI0DZAGE RO0Z2548
RG03IBLS

HAKD HMINING-PERCUSSION
ROOJI4H

THPACT ABRASIUN (SHOGK
ROQ1173 ROC14BS

R000%9223
ROO34AD

RCBLOZS
RLOIWH6

HECHANICAL ABRASION

WAVE ORILLY

IHPACT ABRASIOM (ROGCKET EWHAUST AND ORILL}

RO0187E

ROBZ837
ROB36L2

THMPAST ABRASIQF (WATER GANNON, INTERHITTANT IMPAGT

RO0G241 ROQLL51

THPAZT ABRASTON

ROG0826& RO01920

RO01919

IMPAST AARASION (ELECT ROKYORAULIC)

RO01349 RGO2077

IHPACT AARASION (PELLET IHPACT}

FRACTURTING}

RO03 €23

RO0A36B RO04369
RODO3?3 RLOO3T74
RDDAITS RE003B0
RO0D0BD3 ROODAA]
RODLOBS RGOLO30
RO01213 ROO130%
ROO1739 ROD1942

ROO1439

IMPACT AHRASIOGN (HYORO=-
RDOOBOS

JET ABRASION (RATER-CONTINUOUS)
ROD0 241 ROJ2988

JET ABRASION (WATER)
RO0D241 RODO2ED
RO0037L RO0Q3I72
RODOX7? ROOQJTR
RO0D&B9 RADO7 94
ROD1023 ROCLOSG
ROOL167 ROGL188
ROB1519¢ RO01720
RO03I1&2

JET ABRASION (#IR}
RO01036 RJID1230

JET ABRASION (WATER-MECHANICAL)

ROO0228 ROEG1517 RDD2ES0
JET ABRASION (AIR-MECHANICAL)D

ROO1S30 RQOL777 ROODL979 ROOL980
JET ABRASION (STEAM)

ROODZHO ROO0L3II

JET ABRASION (FLAME)
RO0D439 ROD1944

JET ABRASION

R002049 RO0Z2050

[PROJECTILE s INTCRHITTANT IMPACT)

ROOG3TY
ROCOITS
RA00 382
RO0DBES
2001108
2001430
RGO1991

(WATER CANNON,CONTINUQUS IHMPACT)

RO 2073

JET RBRASION (PROJECTILES,CONTINUOUS IMPACT)

ROOQ24L  ROOQ4A9Q
R002087
RO004%BY

JET ABRASION (GAS)
ROGE9I72 ROOLO2G

JET RBRASIOM
ROOG251

JET ABRASION (WATER CANNON)

ROGLI6A

(CONTINUOUS WATER WITH STEEL SHOT}



MECHANICAL ARRASINN (ROTARY AND WATER JETH
ROO2182 ROO3IZ?

MECHANICAL ABRASION (ROTARY)
RO000D209 ~Q00Z210 RDOC21IB RODODZZ21
RDO0D22F RO00227 ROODOZ23I0 RODO23%
R0G02I3 ROGQ0236 RDDO238 RQ0D245
RDO0249 RODO2%1 RODC25% RI00255
R0O00257 RO00258 ROAO259 RODO3IJL
*000407 ROQO4DY RODOG4T0D ROOD4ZO
POOO%3IL ROQO&3A ROAQuGZ RODO44S
ROOO4%R ROD0490 ROO0OLI1L  ROOD&AT
RO00S0X RJO00S505 RO0OOS506 RODDSOE
ROOD510 ROODLS11 RDODS¥4S KOODOS28
ROQOTSE REOO797 ROCO799  KOOOAO0OQ
Rigna0? ROOODB1I4 RDOOBL7 ROADA2E
ROCOB23 ROGCAZE ROOCA3Y RODOB4Y
RODOB4LS ROBDB46 ROOCEH7 RODODB&RE
RO0N8SO RDODBSL RO0DES852 RODDBS3
RO008S5 ROU085K RODDBS8 RO0DAS9
ROQDBEL PODCBG2 RO00966 RO0D96S
ROOD9?0 PRO0099u ROOD099% ROODDS9&
RO0LO19 2001021 ROD1022 ROO102%
ROO1030 POD10D3¥1 RO0O1033 RO0D1036
ROO1050 RDO10S3I ROO1058 RODLOGS
ROO1407: ROC1073 ROD1Q74 ROOLO7S
ROQL477 RO01078 ROO1092 FRO01093
ROD1147 RR01118 ROD1119 ROOL130
ROO1133 RO01167 ROD1168 RO0L227
RO0123% ROJ176Z2 ROO1263 ROO0L267

ROO1270 RO0173I7 RO01294 ROOL31
RO0L341 RO01342 ROD1344 RODL3GLS
2001368 RO21383 RCO1385 ROO01389

ROD1469 RO01489 RO01508 RO0L1909
ROO15t3 RJINL%1s RO01516 RO01890
R001903 RQO1305% ROO0I90& RAD01907

RO01909 ROD1915 RO03192: RO0OL923
RO01936 ROD1941 RO01950 ROOL98%
RC01983 POD1984 ROD1987 RO01993
ROOZ064 FON2066 RO0Z069 KROOZ2080

ROU2477 ROD253I2 ROD25F4 RO02631

RO0ZRG% PDO2730 RAOD2783 ROD2747
FGC2794 FRO02816 ROD2617 RE02822
RO02826 ROOZB?7 RODZ831 ROD2832
RO02835 RO0D2837 RO02840 ROC2842Z
RO0ZASE RODZPS1  RO02920 ROD2986

ROQ3117 RO0I119 ROO3122 ROO3I 381
R003484 RODIHRES RO0D34BE RODILAR
A003490 RO03431 ROO3I&G2 FROO34&93
RO03495 FODIH9R ROQILI7 ALO3499
R003503 PRO03ISD4 01505 RO03506
RODJIS08 RODISLO 03511 ROO3512
ROO3%18 ROD3519 03520 RO03521
RO03923 RODISZ4  ,0355A ROO3613
RD03615 RO0362I RODIESS RO0O36e1
ROC3I6LS FADI646 ROO3IA&A  RODIBSD
RO03666 RE0I6T1 ROOJI6R?

MECHANICAL ABRASION (PE ISSTaN)
RO00224 POOO%90 01266 ROD1475
R0D20E0 ROQZ84LE 62920

RDCDZ22
RO00232
ROQ0267
ROOD256
RO0O3A4L
RO0D42S
RO0DO4S1
ROOO 495
RO0G509
RDODS29
ROOOGOL
RA0DAZ1
RODOBu&
ROO0A&I
RD00BSS
RODAAGD
R0O00969
ROOD1D18
ROOLD29
ROOLDLS
RO01069
ROQ1D76
ROO1094
ROU1132
ROO1230
RO01269
RDO1339
RO01346
RO01458
ROOD1S11
RQD1339
RO01908
R801935
RGO1982
ROD2056
RU02216
RO02632
RODZ2TB9
ROBZB24
RrRODZA3Y
RO0D284T
RO0Z988
ROD3483
ROD3 489
ROD3ILIG
ROD3ISDY
ROO0D3507
RODISLE
ROB3ISZ2
ROC36L4
ROG 3643
R00 36527

ROUI T34

MECHANICAL ABRASINN (ROTARY AHD PERCUSSTAOMY

ROO024S

MECHANIGCAL ABRASION (ORAG)
RON0&S0 RAO1282 ROD1489 RO03IS513
RDOISLZ RADISLS

MECHARICAL ABRASION (PERGUSSION AMD DRAG})
RD01234 ROO2848 ROOZE50

HECHANICAL ABRASINN (RO 'Y AND DRAG)
RD00207 QO00490 wyDOBM28 ROBOBIL
R001922 ROG193&

MECHANIGAL ABRASINM (SAW-UNCERGUTTING?
ROD138% ROD14A4 ROOD1903

MECHANICAL ABPRASION (UMSPECIFIED)
ROO0D223 RO00D245 REODS3I0 ROQGI?Z2
RDOO1068& RJ0L95C ROOD3S09 RO03I620

HECHANICAL ABRASION (EXPLOSIVE-ROTARY)
RAJ0221 PODDZ248 ROJ0832 ROQ3ISTT

QUICK LIME
ROG27895 RO01618

ROO3IS1S

ROO1917

ROD1058
RO036TZ

ROYARY MECHARICAL ABRASION-LASER
RGOD383

SUBTSRRENE
ROD0294 ROO0295 RDO0O296 REGG297
RO00300 RO0C0I0L RODO302 RGIO3INI
ROO0D305 ROODO331 ROODG9Y?73 ROO1G8S
ROG195T ARO0L9%58 RODLIGTS 2043378

43

RD0029%
RDOD 304
ROO1910

THERHAL-ELECTRICAL (TRANSFERRED ARC METHOOS,CARAUN

ARC)
ROQ1989

THERMAL=-ELECTRICAL {(TRANSFERRED ARC HETHQOS,

COYERED WETAL ARC)
ROO1087

THERMAL-£LECTRICAL {TRANSFERRED ARC METHODS,GAS

SHEILOED METAL OR
TUNGSTEM)

RO01L&95

THERMAL=-ELEGTRIGAL (TRANSFERRED ARC METHAOS,PLASHA

ARC)
ROODITS RO01212

THERHAL-ELECTRICAL (UNSPECIFIED)
ROD147T3 ROD3IS32

THERMAL-MECHANICAL (ORILLING AWND THERHMAL
FRAGMENTATION)
ROO108€ RDOL21%

THERMAL=NUCLEAE (NUCLEAR HEATING)
ROG0D293 ROOL7YS

THERMAL-RADIANT (COHERENT LEIGHT=LASER)
R00D433 RODOS1% RADGAGG ROQLGA1
ROOLST?7

THERMAL-RADTANT (ELECT KON BEAM)
R000242 RDOO0S14 RO0108R

UNSPECIFIED

RO00232 ROD1267 RO02832 RO03730

rROO1T20
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aoop2oa
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ROOO 240
RodcRes
2000803
ROBGS 3D
LOELLEY
e00s02%
ROOLE 32
AO@1298
RO0LW55
ROG131G
RO01502
rROQG1922
ROO2214
ROOJ14S

Ag0a209
RO0QBLY
R400836
RODG 269
RQ00 259
ROOTIIL
RODBAK2
rpo0e%ne
00108y
ROOL1IS
RO011L%
RA0 L4658
RO0LTiE
RAB190%
RO019%0
Ro0282L
RIOILTN

ROQO241
RONOR2O
RUGOR MY
[pA0291
RODO329
LITTER L]
ROOD8 LN
ROQUA %4
R0D10496
ROD1167
RE01339
ROALATO
RQ0L8%2
ROQLSOA
RG01984%
ROG2&848
REQIS26

ROQG2LS
Ri0CR21
LT
RoGp292
ROGDBAGY
A00081L e
ROGOALE
ROOGCBSA
Rof1118
k0Q1L1227
ROGLISNG
ROBLLAD
RED1899
RO0i9LL
RODIHOS
ROG2893

ROOO21G
rRADOZRS
AQOORA?
ROOOZDS
/000418
RODGS EY
ROQLBAS
RODOSG1L
REOL12L
RoDiZeS
R00138e
RO01300
R301900
RO01918
R3320 68
ROOJLA2
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BIBLIOGRAP
RDO0218  ROGOZ2:
RD00297  REC0303
rROOLO2Z ROOLDSE
ROD1238  RO0D1468
RODL516  ROGL71G
R001314%  R001950
ROO29320 ROD312Z

ON EXCAVATION COSTS

ROQG222
RIDOBO:
rROO1130
ROO14E9
ROO1890
ROQLITH
RO0 3149

RODOZ 4B
RBGGA 28
rROO1227
ROA14 81
R0OC1903
ROG2T AR

ROBO2Z287
RrROODCBS6
RO01263
ROO1500
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ROD2Z2738
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BIBLIOGRAPHY ON TUNNEL-UNDERGROUND OPENING SUPPORTS

CONVENTTANAL

ROOD20 /7
Q0pbzZZe
RONDZ2 465
RODOU21
acuos3e
ROOD4YE
ROAOOS 30
rRo00823
ROODA GG
rRDOORSE
RGMDE3I
ROQILLA
RGDLZE7
RCO1339
ROUL4E9
ROJ1506
ROOL779
R001893
ROO1915
RO0L379
?”0Cz208
ROQ2782
ROD2BLT
ROD2831
ROGZ353
RODILLA
RED3491
RODISHL
ROD3IS21
ROOIGL &
ROD3I6ED

REIMFORCED K

rRO00221
RCODZSL
ROO0OS2Z1
RO0OOAG3
R0009%6
RODL142
ROCG1297
ROD1G34
ROOYS0S
ROD1779
RCOLA9S
RCLT193R
ROO241b
ROO2820
ROBZ28 36
A002453
ROO0S4B6
RO0J%ZY

UNSUPPORTED

ROON232
ROOL237
RED1910
RE 02453

RGOC208
Rp00227
RCLO0246
ROON426
ROOB44S
2000499
ROCOS3L
rODC42S
ROOOB49
RODOIRG
RO0105%
ROQ1122
RG012AG
RODL 363
RODB1477
RE01509
RO0LBIN
RO01339
ROD1922
ROD1381
RODZ211
RECZ7AZ
RO0Z2821
RQ02832
RO02969
RO03381
200 I494
RO03513
RO03572
ROD¥A3L
RO0I67I

OCK

RrROgg232
RODCBI6
RO0OS27
RONCB96
RO01053
RO01230
RO01298
ROC145%
ROC1506
RODi8488
fO01899
RO01936
RoOg2781
ROO2821
RO02638
ROD2913
RO03I491
ROD3524

ROOE 233
RO01298
RO01935
ROD2934

RrRO00Z203
2000224
RO002ZEL
2000431
ROJO&SO
R200509
ROODTI4
ROODBZT
ROODE L
RODD9TL
RO010ES
ROD1442
RO01270
RODL1ITD
RO01483
RGO1%511
RO018SS
RI0L900
R001935
R001986
RODZ414
R3027aT
RO ZARS
ROC 2838
R00?986
ROQ 3433
RO 3LTS
ROOISLE
RDO3SZH
RI0IRIL
R003730

RO0Q233
RIOO 442
RODRT G4
REODASY
ROD1054
RI017E6
RO04339
ROO1MET
ROC1509
ROD1BE9
R081900
RO019%1
RO02782
rROQZ327
ROQ28u?2
RO02965
ROD3S0A
R0O03613]

RODG426
ROO1343
ROU193%
ROD3520

Rg00Z21
ROGOZ 32
rROO0323
ROD043Y
REGOL91
RODOSZ1
rRooo0BO2
ROODAZY
REOO8S53
RODOY96
RO01056
RO01230
R001297
R001383
ROG14 89
RO01533
ROD1896
ROD1901
R0O01936
RO0 1987
RO02649
ROg2797
rRODZBZ6
ROO284S
RO0Z934
RO03485%
RE03LI7
RO03I=18
ROGIG1L2
ROB3B 4G

RIODZ 46
RODOL4 36
ROOQBLY
RO00969
ROO1113
ROOLZ6T
ROO1348
ROG1477
ROCIS32
ROC1B9L
ROO14305
ROOL397T4
R002783
RAD2B32
REOZ284LT
RO0Z386
ROT3IBLY?
REO3I620

RDCO833
ROD1468
R001957

rROBN225
rROCO233
RCODW12
RGODG 36
REO049S
ROBAS27
ROOGBLY
RO0086Y
ROG0O854
ROD1G26
RODI0GS
RO01234
RD01298
ROB1LET
RO L505
RODL77S
ROD1897
ROT 1906
ROO134)
ROOZ1EB
rROC27380
RO0BZ799
POG2827
RE02850
ROD3IL 42
ROD03490
RO035086
ROD3219
RO03613
ROOD3650

ROOOZ24HT
RO0OC499
ROON&SO
RBOIOOTL
regiizz
RO01270
RO013T7S
ROOtGA9
ROD1776
ROQ1697
RO0D1922
ROOL381
REO261n
RO0283%
RO028%0
RO0 3485
RO03S522
ROD3IETY

RODO969
RODi4E9
ROOZ331
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SACHHOE , CONVEY
RO01025

CaCTUS GRAS
RBgO2%52

CHATN BAR SCRA
ROD1GB4

CLAMSHELL BUCK
ROD3518

CAMEINATION OF
rRogR207T
ROQO0&02
ROO0193K

COMEINATION OF
ROC2911

CONVEYNR AND 5
RJAAIRLHT

GCONVEYOR BELT
Rp00&i2
ROCDBSD
R0OOD935S
ROQ1073
RO01078
ROC14TT7
R001917
RO02188
ROO34LBG
R003%05

COMVEYOR BELT
RO00331

GONVEYOR BELT,
RIG08 4B

CONVEYOR BELT,
RG00 329

CONVE YOR BELT
RI03uA7?
R103519

HANED LASHING
ROQOOZ252

HAND LASHINGC,M
RO01941

HEAD WINDINC G
RO0Z2825

HOIST BUCKET
ROCLOLT

HYDRAULIC SYST
ROC2B24

LOADER=HAULER=
RO02853

LNADER AND TRY
rROOL1721

LOADER AND TRA
rRO0O208
RODZ7E6

LOADER AND DUNM
ROO2781

LOATER AND SKI
ROQ2782

I. BIBLIOGRAPHY ON MATERIALS HANDLING SYSTEMS

OR AELT ANT MUCK TRAIN

RO03437 RGO 3509

2000690 ROROSC3 RIODB4Z ROQLZ22T
PPER CONVEYOR

2002784

T

CONVEYOR 3ELT,RINE CARS AND TRUCKS

POAO2:E S ROCO226 RONO41I2Z ROODL3L
R001237 RO0D1298 RON1389 ROQL1935
2001941

PHEUMATIC AMD HYDRAULIG PIPELINES
RIDI1&S

HUTTLFE CARS

ROCOGIL 2000439  ROOCB14  ROODBLY
POUOASY ROO0BSY  RO00B56 RO0DESY
2001030 RDO1046 RO0106E RODLO7L
ROO1G76 ROD107S RU01076 RAOLIOIT
RO0124[ ROD1339 ROOLINS RGO136D
RO01%11 ROO1774 ROO177%9 ROG191%
RO0L922 ROD1935 ROD1336 RO01941
FO0Z477 R002831 RODZA34 RO03484
ROD3421 ROD3WGG ROBINIS ROQISOS
ROO350E  RODISL7  ROOIGZO

AND HOIST RUCKETS

MINF CAFS AND SKIP HOIST
R001230 ROD3507 RO03ISLY

MINE C8R AND FOIST CRANE

AND HUCKERS
P003493 RO0351L RDEISIT R0OO3IS1E
FO03524 RO0IGHS ROOI6HS
F001227 PO0D2078

INE CARS AND TRUGKS

EAR
FO01468 RO0D1S24 R0O02632

EM (UNSPECIFIED?

DUMPER ILHD MACHINE)

POO36S0

CKS
FO01505 R002736 RO0ZES0 RODZ934

INS
RO002L & ROD022L RO01025 RD02780
RO02850 ROD 3522

PFR
2002821 RODIE?Z

® HOIST

LOADERsCONCEYOR 3ZLT AND MINING CARS

ROD2% 34

RONZ783 ROU3501

LOADER,HINE CARS AND SKIP HOIST

ROOB211

LOADER,MINF GAFRS AND LOGCOMOTIVES
RO02350 RO0O343s

MINE CARS AND TRUGKS

RO00220 ROOG22L RO00236 ROGO24® ROOD251
ROMOZR0 ROOO425 ROOD490 ROO0D499 ROODS09
ROJ081i4 ROQDEZD ROO0821 ROQOB29 RODOBIC
ROU0844 ROOO0350 ROODAS1 ROOGBAS3 ROD1121
ROOLL32 ROO01i227 RO01244 RCO1343 RO01346
RO01348 ROD1467 RONDLI463 RCOD1ILTE ROD147T
R001483 ROD1486 RO01895 RGULIBZ RID19G5
RO0191% RO01916 RO019i7 RCI1923 RE018979
ROS1381 ROG2211 ROB2834

HUCKZR AND SKIF HOIST
rRODO255 ROO1230 ROGIE23

MUCKER+BUCKET CARS AND DUMP TRUCKS
R003I6L2 RIEB361L5

ORANGE PEEL GRAPPLE ANC CRANE
ROGD329

PIPELINES AND HWATER
ROOO4I0 ROCO7S4 RO0DDAZD RO0L167 ROD1Si4
RO02216 ROOD3142

PIPELINES AND AIR
R000490 RO0OS08 RO00428 RO00968 ROO14TS
RO01476 ROO1317 RODJII47T

RAILWAY SKIPS
ROo2837

SELF PROPELLED SHUTTLE CARS
RO0366E

SKIP AND LOGCHOTIVE
R{028 34

SKIP HOIST AND MULTIPLE BUCKET TRANSPORTER
RO02850

skip
ROG2a14

SLURRY
RO00994 ROO02310 ROO31LS

TIPPER ON RAILS
ROO3672

TRAILTING CONVEYORS AND TRAINS
ROBO232 RO00233 ROAC249 RODBZ2%1 ROGO4IG
ROA2783 RACZA3Z ROO34B6 ROD3IHES KOO3508
REQ3520 RODJISZ2L

TRUCK MAUNTED LOADERS
ROOB252 ROOD&38 RO00449 RODD4SE KODOSE9
ROD0531 RO00535 ROOL054 RO0O10S55 RO01269
ROD1270 RO01468 ROOL 483 ROGLIDS ROQ19LT
ROD19Z7Z ROQ19Z73 RO0193% ROD2848

UNSPECIFIED
RO0D2u7 RO00530 RCGOB27 ROBOBI3 RODOO7L
ROODS96 RO010Z2 ROOLOSH ROQ1142 RO0D1532
RO01912 RO02850 RO02986 ROD3I&ES
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AGGLOMERATE
rROQB232
ALBITE
ROOO38C RIODIO1L
ALLUVIUH
ROO0300 RIDUIDL
RO02B44 RO03ISOG
AMPHIBOLITE
ROOLLEA RADLSOS
ANDESITE
2000247 ROOD249
RODOS06 ROCi056
ANHYORITE (ROCK}
R000241 RO001936
ANORTHITE
ROD0O 300
ANNRTFOSITE
RODZOBD
ARGILLITE
RJO0B220 PONNZIE
gASALT
ROUBO241 FROQD242
RODOIUL  ROQC Y28
RODDS21 PD0G822
ROD1473 RODL1GAL
RQO20F4  PI02069T
AEMTONITE (ROCK)
ROOLGHEL
ANJITE
ROCO%T8
RRECCIA
2000821 R01uB1
AROWN STONE
RROCZ41
CHALK (HINERAL)
RO00831 RDJIDT AN
CHALK (RAOCK)
ROOB224 ROOCZSG
RO01339 PDOL774
ROA2831 RIDPRI7
CHEFT {MINERAL)
RODL431
CHEFRT (ROCK)
ROO024L PJIOL22T
CLASTICS
ROD1915
CLAYSHALE
R00D221 R00084L
CLAYSTONE
ROOD3¥6S  RO0OC79T
RO01483 RDOLGLAS
CLAY
RODOZ2%« RO00SL)
RO0 3614
roaL
ROCO210 ROODDR2Z7
RO003IT3 RJIGI4D0
RO04483 ROD1S09
ROG1936 ROG1950
CONGLOMERATE
RO00232 ROOD2H41

RODOX04

ROOD3TA
ROD1227

rROCDSORH

ROOO2ZG7
k600%70
RANCBBS
ROO1910
ROD28u0

ROOETYI

RN019334

2000408
ROG1G21
RCC28L2

RO01634

ROD 1054
ROQ 1935

ROO11L9

ROCO 241
ROJODABO4
ROOLSET
ROB2783

®OQ0258

J. BIBLIOGRAPHY ON ROCK TYPES

ROOD 44?2

ROODITL
ROQ1 481

ROO0969

REOD298
ROOD 426
RQ01049
R001949

RO01987

RO00402
k002789
RO02B4E

REO1289
ROO2822

ROO1 81

ROA0 245
RO01030
RO01 889
ROG2834

ROOD409

ROD1910

ROOO4LD
ROD2477

ROO1 48]

ROOE 300
ROODHBY9
RBO1118
RQ0Z060

RO0O&30
ROCG2826
RO02851

RODL&58

RO03524

RO00378
ROD1046
R001935
ROB3L145

RO00506

(CONTINUED?

ROD0OG1T
RO01234
ROO14681
RO02799

COPPER CRE
rROGD222

CORUNOUM
ROGO301L

DACITE
RO03520

NIABASE
RO00490

0IOPSIDE
RO0D301

0I0RITE
RO0DDZHE
RODLC056

DOLERITE
ROO1130

COLOMITE (ROCX}

RODD2&1L

RODDB 32

RO01 4633
FAULT GOUGE
RrROOOS27

FELDSPAR
RODO 300

FROZEZN SOIL
ROOOS02

FULGURITES
ROOZE1Y

GABBRO
RDJ03TO
RO01108

GILSONITE
RDOQ794

GLASS {ROCK}

R002063

GREISS
RODD 236
ROG0531
ROD1tIA
RO01375
ROO1505
RO0D2060
ROO3672

GRAHAMITE
RODOS10

GRAHITE
ROODzZUB
RODDZ242
RQ00300
ROODIIL
rROOO372
RO00379
RO00K21
ROODBS2
RO01D49
RODIL0B
ROOL168
RG01 339
ROD14&9
ROOL4ES
ROOL7 34
RO01921
R001989

ROQD&29
RAD1235
RODL&S3
RODZ2813

ROO1130

ROOC370
ROC1227

ROC1227

RO0Q303
RO0O569
RO0L481

ROODDYOL

ROOD37L
ROCO1213

ROCOOS33L
ROQOS 3t
ROO1151
RO01458
ROO1716
ROD241 10

ROOD216
RODO24A
RO00301
ROIOGIRA
ROQO 374
ROOO 380
RO0O0490
RODDARE
R00105&
RGOL118
ROC1214
ROD L3683
ROO1L4TS
ROO1508
RO01905
ROG13%2
RO01991

RO00969
RO01Z97
RO01904
ROGI&B7

RO0L139

ROO0 371
ROD1304

ROO3 736

RODQITE
ROD1104
ROO2060

R0QO376
ROCL639

ROO0D 490
R0G0969
Ro01227
RO01468
RODL776
RO0D2740

rOOD222
RODD259
REOO303
ROOD369
RODOD3I7S
ROOD 382
RODOS14
ROGOBHS
RD01056
ROOD1121
RO0i1227
RO01439
RO01481
ROD151 4
RDO1508
ROD1949
RO020&9

RGO1108
R&01298
ROJ1914
RO03517

RLALIT?

ROOO527
ROD2211

ROD0421
RUB1142
ROO20 ER

ROOD4 38
RG0O2060

ROGOS0T
ROHLOSO
ROQ1230
ROO14EY
ROD1900
RQ0D2829

ROOG236
RO0OZED
RE00328
RODO37a
RO00376
R{OD3A3
RODOS27
ROO097S
ROJLOSH
RGOLL 30
RGGL298
REOL4S5A
ROO1L48G
ROG152%
R0O01916
ROOLATT
R{p205¢%

R001130
RO01339
ROD1935

RO02660

RO009A9
RO 2799

ROCOLAG
ROGLIF2
ROD 3376

ROJ08G2Z

rRpOOS27
ROG10S6
ROD1298
RO01439
ROD1919
ROD29%u

RO002461
RODD 298
RA0Q 329
ROODJ37E
RO0OO3I??
ROGO LD
ROVOB3S
ROO0996
ROG1091
ROQ1151
ROOL30 K
RO0L46S
RO01486
ROOD17Z0
ROGLILY
ROQ1988
RQO 2060

(GONT INVED)



ROQ20€1 ROQ206K%
102780 F(02A29
ROOZ376  RIDIIZY
GRAMONDIORITE
RO00D0823 FROO0DA3E
ROG20RY
SRAMILITE
ROOIL1A POO2334
HRAPHLTE
RODO3IOY FOO0L50%
GRAYHAGKF
RQO0B29 POB14YS
AREFNSTANE (TGNFOUSH
RQe1227
LRELNSTOANE (METARDRPH ()
ROOO%9  POQL4TA
LRLY
HoaLaes
LYPSUN IROCKY
ROCLAIIY
HEMATITL
RAC1050 ROJ14AL
HYPIDTOHORPRIC
ROC0O492
ICE
RO0CI241
IGNTHARITE
2601481
TRONS TONE
ROGO22K
TRAON NRE
RG00Z2? REOO23e
RODOSL0 R{ODA01L
001900 ROO1923
ROOZ0€0
JASPER
K000490
KANLIN
racgsor

RONZ08Z
RO 2852

PC01Z298

ROD1458

RO0O101
R0O01050
ANC193s

LARRAINDKITE (USFO HY FAFNCH AND

NORITE NR GABDRN]

ROCDA?Y

LATITE
ROO0Q 300

LAVE FLOW
RODQ233

LIGARITE
ROCD221 ROOLS09

LIHEST ONE
RO0OG222 FQOQOD227
PO00249 RO0025%
R1Q0324 FREAD3IAS
ROCO3?7? ROOD37S
RODD4E9 ROOD&90
ROJ0521 PQODS31L
Ruguazz rodoaze
ROCOASY RONDAGS
Rog103e RAID10&9
ROC1122 ROO1151
ROQ01298 FPQOL3CS
RODI4I9 REDLLSS
Q0014BY RODIA84
RODIS1Y ROOLS1&
RO01902 ROQL91&
RO01942 PO01949
ROQ2063 RQQ20%6
A002ALY RoOZAZI

RO0193%5

ROOD 236
HO0D 258
ROGO373
RODA&ZL
RO00495
RQO0A02
ROOD 841
R000969
ROQ1058
RO01213
RO01339
RODL4SA
RO0 1449
RGOLTTS
R001919
RO01993
RO02637
RODZA27

RO02162

ROJZ649

RO0293% * RA1D29AS

rA01920

ROOD1 4481

ROOGICS
POOLLSS
RO01936

HUSSTANS

ROOGD 26t
R@Q0 300
ROV0D37%
ROOO&31
RODOS06
RODOB1Y
RODOEST
ROVO97S
ROD1069
rROOLZ2T
RQO1 389
ROO1&0T
fO01505
ROO1779
rROOL921
ROOZ049
ROG2783
RO0Z832

RODZ0OAO

ROD19t7

RO00&90
RO0L466
RO01 950

FoRr

RO0C2&S
ROOG 303
ROOC Y7o
ROOQ&K2
ROGOS03
RODOALY
RO00AS2
ROD1G31
RAO1108
ROB123%
RAD1L 392
ROOL 451
ROGDLS0G
RO0L 897
ROD1961
RO0ZO6D
®ROD2799
RODZ43s

RO0Z8G7 ROD2BSD
ROO3484 ROD3I4&90
LIMONETE
ROD1922
MAGNETITE
ROD0301 ROODLs81
MARBLE
RO00D241 ROOO242
ROCO380 RODOS0R
ROD1484 ROO1S08
R001949 RGA20A0
HARLS T ONE
ROD0A3S ROOLEIT
MARL
RO0D2%8 RDOOD3I30
rO00AZ6 ROOOAZD
ROD1505 ROQ1509
ROODZ788 RUDZ817
ROO3IHZO RYD3I&ETI
HETABOLITE
rROOL921
HOMIORITE
RODOB4s  RODOODKI
ROD2069 RGD2852
MUOSTONE
rRO0D222 RODD236
R00049S RODOSO6
RO01038 ROOLOSG
RO01481 ROD14a2
RO01950 RO02783
RADZ834 ROODZ2847
RODI&TS
HYLONITE (HINERAL?Y
R301505
MYLONLITE {ROCK}
ROD1385
NORITE
RA00 842
NOVACULITE
RO0D258
OCHER
RO00ZOB
OLIVINE
ROOG3I00 RODO3OL
ORTHOCLASE
RO00300
OVERBURDEN (UNSPECIFIED)
ROJ0329
PARAGNEISS
RDOZ780
PEAT
RAD10O7H
PEGHATITE
ROOG303 RODL489
PERLITE
ROOODABG2
PERMAFROSY
RO002&81 ROQ102%
PHOSPHORITE (ROCK)
RO01509 ROOL$3S
PHYLLITE
RODO409 RODO&2L
PORPHYRY
ROOD3?Z RODLZ2T

RO02B53
RO03S501

ROGD 331
RQ0086S
RO0O191S
RrRUO2066

R00D&09
ROOLO 33
RoGLe98
RODZ8I4

ROOL 881

ROOQ2%8
ROOO799
RO01130
ROO1516
ROQ2799
RO0 3496

RO02406Q

RO01436

ROO1 267

ROO1481

RCG2988 RODINS3
ROD3623

RO00363 RODOITS
ROO0975 RO041304
RO01921 RO019k2
ROO2073

ROGO&26 ROQO%I0
ROQ1270 ROO1339
ROO198y ROO27a2
RO03148 ROO3510
RO01S5G8 ROQ2060
ROCO0303 ROODO0&90
ROJOA1T RODODSB25
ROQ1132 RO0124%
RON1530 ROOGL9LT7
RO0O2813 ROG28B27
ROO3499 RO03ISVL

RUOZ7?%59 RO02813
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PNTASH
01030 RODL923
AUARTZIITE
ROD022) RODOZZA
RODOSEG RDBOAL?
ROD1058 RPR1135
ROD1473 RQO1481
RODLOF7? ©007060
QUARTZ
RIDD300 RO0OD301
PHYODACITE
RBOOZ23IZ FOfp23l
RE01297 Q0014581
@AY NLITE
ROO0Z232 RO0C?Z33
ROGOB21L FIgDAAZ
RO01481 FOD1496
RGC3ISD8  FO0352(
POCKSALT
ROOLLEI ROD14R4
2OCK {UNSPECTIFIED}
2000247 ®ODOSRA
2003618
SALT
RODOLSO POJIIRZA
SANRCSTONE
R0OB020A ROGO711
RODD233 RODO23E
ROODZ5% PODG258
RO00328 ®RODBO33L
RODO3?73 PRODZTS
RODD4 09 ROCOGLE
RO0OLGS  PIDONEY
2000506 RO00529
rOCO804  #D0I817
RIOOELS RODIBRND
KO00D9E9 R001GLE
ROO1968 2001071
PDO1119 ROQ1130
RO01234 ROO1235
RODL304 ROD133Q
ROOLL458 KIQL&7T
ROG1505 RON1509
ROO1903 o 4314
RO01936 RIJ1950
RO02060 FOOZCAHL
rROY2783 e0D2799
ROD2BI4  FODPARTYS
RCO3I376 RIOD3HAA
2003505 PRODY509
RO03IS23 ROD3IS2G
SANC
RODOZ2LY  ROOO?S4
SCHIST
Ri00236 PONORAL
R300490 ROO(0&96
RODDSE9 RAMGAGE
RO01122 RO01227
ROODL50F ROOES513
R001985 RO02056
RI0348I  ROO3512
SERPENTINE
RO00241 POBOSO0S
SERPENTINITE
RO00%29
SHALE
®000207 RO00214
ROD0D230 ROODZ32Z
RQ00245 ROON249
ROB0300 REODIDZ
RODOLI0 ROQ0S06
R000804 RALURLY
RODDBES ROGGAKE
RO01077 RO00113¢
k0012937 RO0L298
RO0L477T RAO14B1

rRQpz2782

RODD421
ROBOALT
ROB1Z227
RO01695
RODZJ64

RROZ2077

ROGO8EY
RDOO 35048

ROCOZ00
2UL0969
ROOL513
RO0D 3521

ROGOS14

vopp22?
RO0Q 241
rRogao300
RODC 369
RODU376
RBOD426
rRO0OC49Q
RODD736
rROCN 822
RODGBE:
RED1030
ROD1077
RO0L151
ROD1763
ROO L3454
Q001481
ROO1513
2001917
RO0 1984
RO0Z0AH
RY02813
ROO 2847
R0O 34RA
RO1X517
RODINE3

ROOGS1L

RODOZ58
RODQSQT7
ROB10%6
RBO1230
ROO 1897
Q002814

RO01&81

ROODZE1
ROO0O233
ROBT 251
RO00 3D
ROOOS24
RO0OBY?
ROOD9E6
R001135
2001339
ROD14&E3

ROOD 449
RODDB6S
ROCG14SS
RD01%00
R002069

RO03574

RB010369
Rap3sz1

ROOO 371
rROO1L227
RD02852

PNOZBUG

rRQO9227
ROOOZ4S
RODO30L
ROOC 370
RO0G37T
RO0DA3L
ROOD 431
RO0D739
RODOBZE
RODCBER
RO01050
ROT1086
rROO1213
ROOL297
RBO134A
ROC1 483
ROOLSLG
RO01922
R0029449
RAD2083
RODZRZ7
ROD2910
2003497
RO0%518
ROOS6LS

RO93 50

RODO 331
RODGS2T
RO01071
ROOL 481
ROD1915
RO0DZ293%

RO01942

RO0O222Z
R000236
RO00258
ROQD420
RODOTA9
RO00847
ROO0D37%
ROO1 227
ROD138S
ROO1 489

RI00 430
ROANGAY
RDOLGAE
RDO1A30
ROo020rA

en)1tea

RODOSCA
RE01297
ROBZ9A5G

RIO3I16%

R000232
RUO0DZ47
RO0O3TY
ROOO 372
RO0Y 38D
ROOD ke 2
ROG0S0S
rRJOD2OZ
RNQ0823
ROOD9RG
RDO10%8
RU21106
R011227
ROG1298
R0OO01 439
ROD1489
ROO15L7
R0O0193%
RO020%0
RQoz782
RIDZB29
ROD3t4?Z
ROO34%9
ROG 3622

ROD3AL5

rRONDGZD
RGOOSIL
RODLIAT
001489
RO01344
RE03379

ROODZ227
ROGOZ241
rROQ0D299
RODO&21
rRO00BD2
rROQOBSD
ROD1A%6
RO01235
RODL4G?
RO0D1609

(CONT INUED?

ROC1513 ROO1S14
R801942 RO01950
RODZB13 RIDZE29
RO03I493 ROC3Iu94
k003523 RO03524
SILEXITE
R0O00662
SILICA (AMORPHCUS)
ROOD 301
SILTSTONE
ROQOZ232 ROGO247
ROQ1130 RO0L2937
RO01481 RODZB1IN
ROD3IS24
SILT
ROND 254
SLATE
RO003I6Y ROUO4I0
RN01455 RO01458
ROD2781 ROC2820
R003639
SYENITE
RDO2799
TACONITE
RDODADD ROD1ZI39
TACTITE
RODM8A4

TERRACE DEPOSIT

RrOC10SE
TILLITE
ROOC203 RDDL130
TILL
REO024% RGO0254
TRAP
RO0L481 ROO1T20
TRAVERTINE (ROCK}
RO01971
TUFA (ROCK)
RO009A9 ROQ01227
TUFF
REUD222 RBODZ3A
ROGOD296 RQOD297
RO00303 ROGO304
ROO0OB2ZT RODO0B&1
RDD1770 RA01935
VOLGANICS
ROO0DZ&7 RODODBLY
ROOZ47TT RO02852

ROD1889
ROD19BL
ROD33FE
R0O0 2495

RODO 60
RO01298
RO02840

RO01058
ROD1505
R0OO2825

ROO1484

RO01230

RGOZ0R0

ROCOZGYL
RO00Z986
RODDIONG
RO0DS?73
R0O02060

RBO0963

RGQ1903
RO02782
RO03486
ROG3504

RODES06
ROBL 348
ROQ3517

RCOL227
RG01941
ROD2836

RO0OZ1 60

RO02988

RODO24T
®RO0Q300
RODO3TY
R001234
ROO3520

R0OQLO56

ROD1922
RO02739
ROQ 3631
rROD3ISG22

RO0OBLT
ROD1GTT
k003523

ROT1434
RO01949
RO426838

RO0D2064

RO03623

R000249
RODO302
RGpQB21
ROG1481
ROD35Z1

RO0D1297
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II, DOCUMENT ABSTRACTS

RO0O207 MOLE INVADES NEW HEXICO,

ROD0Z08

RODD209

AUTHOR AHON.

KESTERN CONSTRUCTION
40 € 2 ), 50-4, 1965,
LANCUAGEY! ENGLISH

PFRFORMING ORGANIZATION(S)
1,80YLES BROTHERS ORILLING COe
2.DUGAN GFAHAH COLINCISALT LAXKE CITY,UTIUSA,

FUNCING ORGANIZATION(S}
UsS+BUREAU OF RECLAMATION

THIS IN=SITU PEFPORT (CONTAINS QRIGINAL DATA, THE
UNDERGROUND nPENING  DISCUSSED THNGCLUDES THE ON GOING
EXCAVATION OF THE AZ0TEA TUNMEL [JUAN-CHAMA PROJECT)
[Ny CENa NMy ¢ USAl . THE PROJECT INVESTIGATED IS
UTILIZED FOR COMAINATION (IRIIGATION-WATER SUPPLY

TUNNEL PURPNSES. THE TBM METHOL REPRESENTS THE
EXCAVATION TECHNI QUE STUDIED. THE RERDRTED
FRAGHENTATION METHOG SERVICING PROJECT EFFORTS
TNCLUOES HMECHANICAL ABRASIOKN [ROTARY AMO ORAG) .« THIS
DDCUMENT INCNRPORATES ADDITIOMALLY TUNNELING HACHINE
CHARACTERISTICS: GEOSTRUCTURAL (HARACTERISTICS FOR
THE REPORTED EXCAVATIDON ACTIVITIES ARE DESCRIBED.
PERTINENT INFORHMATION ON UNTDERGROUND QOPENTNG SUPPARTS
AMD  MATERIALS HANDLING SYSTEM IS ALSO PRESENTED. THE
EXCAVATION CHARAGTERISYICS FNR MANCOS FORMATION AFRE
TREATED. POCK TYPES REVIEWED INCLUOE SHALE .

SLUSHER TRAIN AGAPTS TO GRAUND.
RUSSELL, J. K.

MESTERN CNANSTRUGCTION

“0 (3 ), 88=92, L9965,
LANGUAGE® ENGLISH

PERFORMING CRGANIZATION{S)
SHEA 4 JLFICO.INCICATUSA,

FUNDING ORGANIZATION(S)
CALIFORNIA, STATE OF,0EPT. OF WATER RESOURCES,CAs
US A,

THES IN=SITU REPOPT CONTAINS ORIGINAL
UNOERGROUND OPENIMG DISCUSSED INCLUDES THE
EXCAVATION af THE WILKET GREEK
DRAINAGE] (TORONKTND, OOr.) « THE PROLECT
IS UTILIZEQD FOR EXFLORAT ©?Y TUNNEL PURPOSES. T''F
DRILL AND BLAST tFULL FACL) METHAD REPRESENTS T
EXCAVATION TECHNIQLE _fL0IED. THE REPORT .
FRACMENTATICN METHOD SERYIC. NG PROJECT EFFORTS
INCLUDES CONVENTIONAL EXPLNSIVE {UNSPECIFIEQY
EXCAVATION ADVAMCEHWENT RATE IS ALSO ODISCUSSED,
GEOSTRUCTURAL CHARACTERISTICS FOR THE REPORTEQ
EXCAVATINN ACTIVITIES ARE OESCRIBED. PERTINENT
INFORMATION CN GROUNOD CONDITIONS AND UMDERGROUND
OPENING SUPPORTS AND MATERTIALS HANDLIMG SYSTEM IS
ALSO PRESENTED, ROGK TYPES REVIEWED INCLUDE GRANITE,
OCHER AND SANDSTONE .

OATA. THE
GOMPLETED
TUNNEL (STORH

INVESTIGATED

TUNNELLING IN 50FT GROUND,

NOSKIEWICZ, T. He RAHSAY, J. Aa

COMSULTING ENGR. ( LONDON

30 (3 )y 3u~R, 33, 1366}

LANGUAGEt ENGLISH

THIS IN=SITu REPORT  CONTAINS REVIEW DATA . THE
UHDERGRQUND OPENIMGS DISCUSSED INCLUDE THE COMPLETED
EXCAVATION OF THE  DARTFORD  VEHICULAR  TUNNEL
(DARTFORD, ENGLAND, U.Ke) s+ THE COMPLETED EXCAVATION
OF THE KENSINGTON TUSBEs LONDON UNDERGROUND {LONDON,

ENGLAND, U.K.}y THE COWPLETED EXCAVATION OF THE
LTLMILLIAH F,CALLAHAN JR, TUNMEL (BOSTON, MA., USA}y
THE GOMPLETED EXCAVATION OF THE POTTERS BAR RAILMAY
TUNNELS (U.K.), THE COHPLETED EXCAVATION OF TRE
THAMES=LEE HATER MAIN TUKHEL (LONDOM; ENGLAND, UsKa),
THE COMPLETED EXCAVATION (F THE TORONTO SUBNWAY
TUNNELS ITORONTO, ONTARID, CANADA} AND THE COMPLETED
EXCAVATION OF THE VICTORIA LINE TUNNEL [LONDON,
ENGLANTy U.Ke.} . TKE PROJECTS INVESTIGATED ARE
UTILIZED FCR EXPLORATORY TUNNEL, METRO,; RAILWAY,
VEHICULAR TUNNEL (UNSPECIFIED) AND WATER SUPPLY
TUMNEL PURPOSES, THE SHIELD METHOD REPRESENTS THE
EXCAVATION TECHNIQUE STUDIED. THE REPORTED

(CONTINUER)

RO0O210

ROOD211

RODOZ212

RO0OD213

FRAGHENTATION METHOO SERVICING PROJECT EFFORTS
INCLUDES FECHANICAL ABRASION (ROTARY) . THIS DOCUMENT

INCORPAORATES ADODITIONALLY TUNNEL ING MACHINE
CHARACTERISTICS, TaH EXCAVATION AND EXCAVATICN
ADVANCEMENT RATES ARE ALSO OISCUSSED. GEOSTRUCTURAL

AND  SOIL GCHARACTERISTICS FOR THE REPORTED EXCAVATION
ACTIVITIES ARE CESCRIBED. PERTINEMT INFORMATION ON
GROUND CONDITIONS AND UNQERGROUND OPENING SUPPORTS 15
ALSO PRESENTED, ROCK TYPES REVIEWED IMCLUOE TILLIVE .

TECHNIQUES FOR TUMHELING,

BRAUN, W, M,

CONSULTING ENGRe. ( LONDONW

15 t 3 ), 59, b1, b5, 69, T3, 13971,
LANGUAGEY EMGLISH

THIS IN=SITu REPORT  CONTAINS REVIEW OaTA. THE
UHDERGROUKD OPENING DISCUSSED INCLUDES THE ABANUONED
EXCAVATION OF THE ENGLISH CHANNEL TUNMEL (U.Ks) + THE
PROJECT INVESTIGATED IS UTILIZED FOR EXPERIMENTAL
EXCAVATION &ND HMWINE PURPOSES. THE TBH HETHDD
REPRESENTS THE EXCAVATION TEGCHNIQUE STUDIED, THE
REPORTED FRAGHMENTATION METHOO SERVICING PROJECT
EFFORTS THCLUDES HMECHAKICAL ABRASION {(ROTARY) . THIS
DOCUMENT INCORPORATES AOCITIONALLY TUNNELING HACHIME
CHARACTERISTICS. RDCK TYPES REVIEWED INGLUDE COAL

HYDRAULIC FOREPOLING SHIELD ORIVES CAVED=-IN TUNNEL
ORIFT.

MONAGHAN, J. O.

CONSTRUCTION METHODS EQUIPMERT

46 & }s 96-101y L1964,

LANGUAGE® ENGLISH

PERFORMHING ORGANIZATION(S)
1+HUZLEY CONSTRUCTION [HWINSTON BROS.CO. )
2.MINNESOTA FOLEY BROSSIST.PAUL,HN3USA,

THIS IN-SITU REPDRT CONTAINS ORIGIMAL DATA. THE
PROJECT TNVESTIGATED IS UTILIZED FOR SEWER PURPOSFS,
THE SHIELC METHND REPRESENTS THE EXCAVATION TECHNIQUE

STUDIED. THIS ODOCUMENT [NCORPCRATES ADDITIONALLY
TUNHELING HAGHINE CHARACTERISTICS. EXCAVATION
ADVANCEMENT RATE 15 ALSO DISCUSSEQDS soIL
CHARACTERISTICS FOR THE REPORTED EXCAVATLOK

ACTIVITIES ARE DESCRIBEDs PERTINENT INFORMATION OM
HATERIALS HANDLIMG SYSTEM IS5 aLS0 PRESENTED. ROCK
TYPES REVIEWFD INCLUDE SANDSTONE .

Us. S.-MADE MACHINE SPEEDS TOKYO TUMNEL,
AUTHOR ANCN.

CONSTRUCT JON METHODS EQLIPHENT

47 {5 ), BZ-4, 1965

LANGUAGE? ENGLISH

PERFORMING ORGANIZATIONIS)
NISHIMATSU CONSTRUCTION COSTOKYQ,JAPAN

THIS IN-SITU REFORT CONTAINS ORIGINAL DATA. THE
UNDERGROUMD OPENING DISCUSSED INCLUJES THE COMPLETED
EXCAVATION OF THE TOKYD SEWER TUNNEL (TOKY0, JAPAN) ,
THE PROJECT INVESTIGATEOD IS UTILIZED FOR SEWER
PURPOSES. THE SHIELD METHNN REPRESENTS THE EXCAVATICN
TECHNIQUE STUBIED. THIS DOCUMEMT INCORPORATES
AOQDITIONALLY TUNNMELING MACHINE CHARACTERISTICS. SOJL
CHARACTERISTICS FOR  ThE REPORTED EXCAVATION
AGTIVITIES ARE DESCRIDED.

BLAST OPENS WAY FOR FLOATING TUNNEL UNITS.
AUTHOR AHON.

CONSTRUCTION METHODS EQUIPHENT

47 (7 Yy 94-8, 1965,

LANGUAGE! ENGLISH

PERFORMING NRGANIZATIONIS)
ATLAS,WILSON ANC JARIN,CAMNADA

THIS IN-~5ITu REFORT CONTAINS ORIGINAL DATA. THE
UNDERGROUKD OPENING DISCUSSED INCLUDES TNE CONWPLETED

EXCAVATIORN OF THE LAFONTAINE 8RIDGE TUNNEL [ALSD
CALLED LOUIS-HIPPOLYTE oR BOUCHERVILLE TUNNEL]
{MONTREAL o QUEBEC, CON, ) BOUCHERYILLE TUHREL}

{HONTREAL y QUEBEC, CANADA) . THE PROJECT INVESTIGATED

(CONTINUED)
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1S UTILIZED FNk HIGHWAY PURPOSES., THE REPFORTED
FRAGMENTATION METHOO SERVICING PROJECT EFFORTS
TACLUDES CONVENTIGNAL EXPLOSIVE (DF PRIMER AND
GEQGEL)

LOACER BUCKET BOOM SPEEQS INSTALLATION OF TUNNEL
FANL INE.

AUTFOR ANUN.

CONSTRUCTIOM METHAODS EQUIPMENT

“7 (8 Yy 106=-9y 1965,

LAMGUAGE® ENGLISH

PEAFORMING CRGANIZATION(S!
L. KIEWL1-0ESCHANPS » CANADA

FURAQING ORGANIZATION{S)
MONTREAL TRAWSPORTATION COMHISSIOM AND CITY OF
HONTREAL

THIS IN=SITU REPORT COMNTRINS DORIGINAL OATA, ThE
UNOERGROUNDG OPEMING DISCUSSED INCLULES THE COMPLETED
EXCAVATION OF THE WONTREAL HETRO (CANAOAY . THE
PROJECT INVESTIGATED IS UTILIZED FOR WETRO PURPOSES,
THE DRILL AND BLAST (FULL FACEY HETHOD REPRESENTS THE
EXCAVATION TECHNIQUE STUDIED. THE REPORTED
FRAGHENTATICN HETHOD SERVICING PROJECT EFFDRTS
THRCLUDES CoONVENTIONAL EXPLOSIVE (UNSPECIFIED! . TKIS
OOCUMENT INCORPORATES ADDITIOMALLY TUNNELING MACHIKE
CHARACTERISTICS, PETROGRAPHY AND ROCK TYPES REVIEMED
INCLUDE SHALE .

A NEM WAY TO ORIVE TUMNELS.
AUTHOR ANON.

WEST, CONSTR,

3 (5 1 S3=ne 1968,
LANGUAGEY ENGLISH

PERFORHMING ORGAWITZATIOMIS)
DELAWARE Vv.M.CORP,

FUNDIKG ORGANIZATION(S)
SeCALIFORNIA,METROPOLITAN WATER DIST.OF ¢CAIUSA,

THIS IN=SIYU REPNRT CONTAINS ORIGINAL DATA. THE
UMDERGROUMD OPENING OISCUSSED INCLUDES THE ON GOING
EXCAVATION CF  YHE SALGUS TUNNEL (OF METROPOLITAN

HATER QISTRICT OF SOUTHERN CALIFORMIA (CA., USA} o
THE PROLEGT TNVESTIGATED IS UTILTIZEO FOR WATER SyYPPLY
TUNNEL PURPOSES, THE SHIELD METHOC REPRESENTS THE
FXCAVATION 7VICHNINUE STUOIEOD., EXCAVATION AOVANCEMENT
RATE TS ALSo ' SQUSSEU. SOIL CHARACTERISTICS FOR THE
REPCRTED EXCAVAY  Nh ACY IvITIES ARE DESCRIHED.
PERTINENT IKFONMATION DN MATERIALS HANOLIMG SYSTEH IS
ALSC PRESENTED.

MATER SPRAY SPEENS ALPINE TUNMEL JOB.
AUTHOR ANON.

ENGs REWS-RECORD
17% 1 21 )y 111=2,
LANGUAGEt ENGLISH

117y 196%,

PERFORMING ORGANLZATIGNI(S)

STRASSEN AND TIEFBAU UNTERNEHMUNG AG,AND

BAUGESELLSCHAFT H,RELLA

AND GDIEUROPE
THIS IN=SITU REPORT CONTAIMS ORIGINAL DATA. THE
UMOERGROUND OPENING DISCUSSED INCLUDES THE GOMPLETED
EXGAVATION CF THE FELBERTAUERN TUNKREL (AUSTRIA) , THE
PROJECT INVESTIGATED IS UTILIIED FOR PIPLINE (UNSPEC)

PURPJYES, THE ORILL AMD BLAST (FULL FACE) HETHGD
REPRESENTS THE EXCAVATION TECHNICUE STUDIEND. THE
REPORTED FRAGHENTATION METHOOD SERVICING PRAOJECT

EFFCRTS INCLUQGES CONVENTIONAL EXPLOSIVE (UNSPECIFIED)
« EXCAVATICN AOVANCEMENT RATE IS ALSO OISCUSSED.
PERTIMNENY TWFORMNATION ON MATERIALS HANDLING SYSTEH IS
ALSO PRESENTED, ROCK TYPES REVIEWED INCLUDE GRANITE .

OANTSH SPECIALITY=-PREFABRICATED TUNMELS,
AUTHOR ANON,

€MG, NEWS-RECORO
180 ( 13 3y 30-24
LANGUAGES ENGLISH

1968,

PERFORMING CRGANIZATICH(S)
CHRISTIANI AND NIELSEN A/S+COPENMAGENOENNARK
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THIS IN=S%ITU REPORT CONTAINS ORIGIKAL DATA. THE
UNDERGRAOURD OPENING ODISCUSSED INCLUDES THE ON GOEaG
EXCAVATION OF THE SCHELOE TyMNEw [ALSO CALLED SCHELDE
£3 CR  JoF Ky TUNMELY <ANTWEKP, » BELGIUHY +  THE
PROJECT INVESTIGATEL IS5 JTILIZED FOR MIXEO TRAFFIC
TUNKEL (RAILMAY-HIGHWAY=-BICYCLE) PURPOSES. THE TREMCH
METHOD REFRE3ZENTS TWE ExCAVATICN TECHMIQUE STUDIED.
SDIL CHARACTERISTICS FOR THE REPDRTED EXCAVATICN
ACTIVITIES ARE DESCRIBED,

SLURRY MWOLE TRIEQ OK SUBWMAY TUNNEL,
AUTHOR AMNON.

ENG. NEWS RECORD
169 [ 12 )y GO=t,
LANGUAGE?S ENGLISH

1972,

PERFORMINC ORGANI 2ATION{S)
NUTTAL s ED«LTOILONDON Usn,

FUNDING ORGANIZAT 10NIS)
LONQON TRANSPORT SYSTEM,LONDDN,U.K.

THIS IW~%ITU REPORT CONTAINS ORIGINAL DATA. THE
PROJECT INVESTIGATEO Is uTILIZEO FOR WeTRO PURPOSES.
THE SHIELD NETHOD REPRESEWRTS THE EXCAVATIOM TECHMIGUE
STUDIEO. THE REPQRTED FRACHMENTATION METHOD SERVICIMG
PROJECT EFFORTS INCLUOES M-CHAWICAL ABRASION {(ROTARY}
» THIS COCUMENT INCORPORATES AODITIOMALLY TUNNELIRG
MAGHINE CHARACTERISTICS. EXCAVATION AOVANCEMENT RATE
IS ALSO 0ISCUSSED. INFORMATION  PERTIMENT To
EXCAVATION COST IS GIVEN.

GERMAN TUNMNELING MACHIME RELIEVES TRAFFIC COWGESTIOM,.
AUTHOR ANONa

CANADIAN HINING J,

85 ¢ 11 ), Te-7, 196%.

LANGUAGEt ENGLISNH

THIS IN~SITU REPORT CONTAINS REVItW DATA. THE PROJECT
INVESTIGATED IS UTILIZEO FOR LXPERIMENTAL EXCAVATICM

PURPOSES. EXCAVATION ADVANCENENT RATE IS ALSO
UISCUSSED.

GRANDUC2S TUNNELLING RECORD 518 FT. IN & OAYS,

MAMEN, C.

CAMADIAN MINING J.

89 ( & Y, 46-8, 1984,

LANGUAGE S ENGLISH

THIS IN=SITU REFORT (CONTAINS ORIGINAL DATa. THE
UMDERGROU MO OPENING OISCUSSED INCLUDES THE OK GOING
EXCAVATION OF THE GRANDUC TUNMEL . THE ORILL ANO

BLAST (FULL FACE]I METHOD REPRESENTS THE EXCAVATICHN
TECHNIQUE STUDIEN. THE FEPORTED FRAGMENTATION ®mETHOO
SEAVICING PROJECT  EFFGRTS INCLUDES CONVENTIONAL
EXPLOSTVE (CILGEL) .« THIS OOCUMENT INCORPORATES
AQOITIDNALLY TUNNELING HAGHINE CHARAGTERISTICS.
EXCAVATIOK AOVAMCEMEMT RATE IS ALSO GISCUSSED.,
PERTIMENT INFORMATION OK MATERIALS HANOLING SYSTEM IS
ALSO PRESENTED. PETROGRAPHY ANO ROCK TYPES REVIEMWEOD
INCLUOE ASGILLITE .

MACHINE TLNMELLING 0N MISSOURI
UNOERWDOD, L. 9.

Js CONSTRLCTION DIVISION,
ENGINEERS )

91 { £0L 1y 1=27,
{ PAPER NO, &3i& )
LANGUABGE?®Y EMGLISM

RIVER 0AMS,.

( PROC, AMER, SOC, CIVIL

1965,

PERFORMING ORGANIZATION(S)
i.,HASON AMD WALSH CO.
2aU.5. G0V,
1+HEALY S+ AICO,
Z,MOMTREAL SERVICE GORP,
HASDN ,SILAS GO.
1,000V N
2.FOLEY BROS.

JoLYTLE

4,MISSOURI YALLEY COMSTRUC TORS
S,0AHE COMSTRUCTORS

B.HINSTON BROS.

1, CONDOK=CUMNINGHAN INC.

2oF AND 5 CONTRACTING CO.

3. JOHRSON, AL

4KIENIT,PETER

5 MORRISOM=KHLDSENyINC,

L AHMERICAN PIPE

(GONTINUED)
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2.FOLEY BROS.

3.GREEN

4o JOHNSON-DRAKE=-PIPER TNC.

5,PRATRE CONSTRUCTORS

64 NINSTON BROS.

MITTRY CONSTRUCTION CO3ILOS ANGELES,CASUSA,

FUNDING ORGANIZATIONIS}
U.S.ARMY CORPS OF ENGINEERS

T+IS IN=SITU
UNDERGROUND

EXCAYATION OF THE FORT PECK
USAY, THE

REPORT CONTATNS REVIEW DATA, THE
OPENINGS NISCUSSFED INCLUDE THE COMPLETED
DAM  TUMKMEL ND¢1 {MT.,
COMPLETSN EXCAVATINN OF THE FORT PFCK DAM
TUNNEL NM.2 (MT,, USAbs THE COMPLETED EXCAVATION OF
THE FORT FECK DJAM TUNNFLS {MT., USA), FORT RANDALL
OAM TUNNELS NOs 1-8 (S5D.s USA), FORT RAKWDALL DAM
TUNNELS NO, @, 1ty 12 tSC[., USA), FORT RANDALL DAM
TUNNEL NO. 10 (50., USA)y THE COMPLETED EXGAVATION OF
THE GARRISOM DAM TUMNELS NO. 1=9% (ND., USAY}, THE
COMPLETED EXCAVATION OF THE GARRISON DAM TUMNELS NO.
7-8 (ND.y USAY, THE COMPLETED FEXCAVATION OF THE
GARRISON DAM TUNNEL WO, 6 (NDes USA)Y, OAHE DAM
DOMNSTREAM OUTLET TUNNELS {S0,, USA), OAHE DAM
DOKNSTREAM POWER TUNNELS (S0.y USA)y OAHE DAH
UPSTREAM OUTLET TUNNELS (S0., USA) AND DOAHE DAM
UPSTREAM PCWER  TUNNELS  (SDes  USAY o THE PROJECTS
THVESTIGATED ARE UTILIZED FoR FLOQGD CONTROL,
HYDROELECTRIC ANO REGULATORY TUNMEL (DAM} PURPOSES,
THE DRILL ANO BLAST (FULL FACE) METHOD, MNEADING AMND
BENCH=-PILOT BORE CENTER HETHOD, PERIPHERAL SAH AND
ORILL~BLAST HETHOO AND T8M METHOO REPRESENT THE
EXCAVATION TECHNIQUES STUDIED. THE REPORTED
FRAGHMZNTATION HMETHODS SERVICING  PROJECT EFFORTS
INCLUNE CONVENTIONAL EXFLOSIVE {UNSPFCIFIFDY,
MECHANICAL ABRASION (ROTARY) AND MECHANICAL ABRASION
{EXPLOSIVE=ROTARY) . THIS DOCUMENT INCORPORATES
AODDITIONALLY TUNNELING MACHIMN CHARACTERISTICS. TEM
EXCAVATION AND EXCAVATION ADVANCEMENT RATES ARF “LSO
GISCUSSENe INFORMATION PERTINENT TN EXCAVATION 0sT
IS GIVEN. GEDSTRUGTURAL AND SOIL CHARACTERIST AS
WELL AS SOIL MECHAWICAL PROPERTIES FOR THE REPORTED
EXCAVATION ACTIVITIES ARE DESCRIBED, PERTINENT
INFORMATION ON GROUND CONCITIONS AND WUNDERGROUND
OFENING SUPPORTS AND MATERIALS HANOLING SYS | IS
ALSO PRESENTED, THE EXCAVATICN CHARACTERISTIC FCR
AEARPAN SHALEs FORT UNION FORHATION, WIOBRARA CHALK
CLIMESTOME OR SHALE] FORMATION AMD PIERRE SHALE ARE
TREATEO. PETROGRAPHY AND ROCK TYPES REVIEWED INCLUDE
CHALK {ROCK), CLAYSHALF, LIGNITE AKNKD SHALE .+ THIS
DOGUMENT INCOIPARATES ADOITIONALLY MECHANIGAL
PROPERTIES (LADY DATA,

HHAT 25 AHEAD FOP TUNHELING
HILL, G.

Jo CONSTRUCTION OIVISION !
ENGINEERS )
9% {002 1,
¢ PAPER NO,
LANGUAGE$

MACHINES,

P20Cs AMER. S0C. CIVIL
211-31,
6178

ENGLISH

1663,

THIS IN=SITU REPORT CONTAINS FREVIEM DATA, THE
UNDERGROUKD OPENINGS DISCUSSED LKCLUDE THE COMPLETED
EXCAVATION OF THE HOMER-WAUSECA IROKN MINE {HI.), T4E
GCOHPLETFD EXCAVATION O0F THE ST.LDUIS HETRO § R
DISTRICT (ST.LOUIS, HO., USAD, THE GCOMPLE D
EXCAVATION oF THE TUNNEL NCOesl: NAVAJD INDIAN
IRRIGATION PROJECT (NMs, USA? AND THE TGOMPLETED
EXCAVATION OF THE WEBSTER STREST TUNNEL (CA.s USA)
(OAKLAND, GA., USARY ., THE PROJE TNVESTIGATED ARE
UTILIZ2ED FOR HMINE, SEWER AND wnSPECIFIED PURPOSES.
THE TgM METHOD REPRESENTS THE <““YCAVATION TECHNIQUE

STUDIEC. THE REPORTED FRAGHENT JOM HETHOO SERVI®TIG
PROJECT EFFORTS IMNCLUDES HECHAM..nL ABRASION {(RaT "
. THIS DOCUHENT INCORPORATES ADDITIONALLY TUNNEL.AG
HMACHTNE CHARAGTERISTICS. PETROGRAPHY ANO ROCK TYPES
REVIEWED TIWNGCLUDE COPPER ORE, GRANITE, IRON ORE,
LIr "TONE, HMUDSTONE, SANDSTONE, SHALE AND TUFF . THIS
0ot ENT INCORPORATES ADDITIONALLY  HMECHANIGAL
PRLFcATIES (LAB) DATA,.

HORLOZS LARGEST PRESTRESSED TUNW .

GAPLAN, B.

ENGINEERING COMTRACT RECODRO

T7T € 13 3}, 65-6, 1964,

LANGUAGE?® ENGLISH

PERFORMING CRGANIZATION({(S)
HARINE INOUSTRIES LTDICAMADA

{CONTINU )
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1.ATLAS-HIMSTON=JANIM, JCINT VENTURE OF
2.0ESOURDY AND DUFRENSE.JOINT VENTURE OF
J.MCHARERA CONSTRUCTION

4.SIHARD AND FRERES

THIS IN~:ITU
UNDERGRCUND

REFORT CONTAINS ORIGINAL OATA. THE
OPENING DISCUSSED INCLUDES THE OM GOIAG
EXCAVATION OF THE LAFONMTAINE BRTOGE TUNNEL [ALSO
CALLED LOUIS-HIPPOLYTE OR BO0UCHERVILLE TUuMNNEL)
(HONTREAL » QUEBEC, CON.} OOUCHERVILLE TUNNEL]
(MONTREAL, QUEBECs CANARA} o THE PROJECT INVESTIGATED
IS UTILIZ2ED FOR HIGHWAY PURPOSES. THE CUT AHD COVER
HETHOD ANQ TRENCH METHOD REPRESENT THE EXCAVATICN
TECHNIQUES STUDIFEO. THF REPORTED FRAGHENTATION METHGQO

SERVICING PROJECT EFF 02TS INCLUDES MECHANICAL
ABRASION (UNSPECIFIRDY . GEOSTRUCTURAL AND SoIL
CHARLCTEFRISTICS for THE REPORTED EXCAVATIGN

ACTIVITIFS ARF DESCRIBED,.

THE SEERTHRUST SYSTEM-PIPE FORCING SYSTEM SIMPLIFIES
BUTILOING FPECESTRIAN TUNKELS,

STEHART, J»

AUSTRALAS ., ENGR,

43-4, 1966,

LAMGUAGE 1 ENGLISH

THIS IN-GITU-THEOQPETIGAL REPORT CONTAINS ORIGINAL
DATA. THE PROJECT INVESTIGATECD IS UTILIZEn FOR
PCDESTRIAN TUNKEL PURPOSES, THE SHIELD HETHOD
REPRESENTS THE EXCAVATION TFCHNIQUE STUDIED. THE
REPORTED FRAGHENTATION HETHOD SERVICING PROJECT
EFFORTS INCLUDES MECHANICAL A3RASION (PERCUSSION) .
THIS DOCLHMENT [TACCRPORATES ADDITIONMALLY TUNNELING

MACHINE CHRARAGTFRISTICS.

FLOK SLIOES PROVE HAZARCOUS IN GCOLOHMBIA TUNNELS.

LI+ Co Yo
CIVIL ENGR. ( N.,Y, }
34 (12 1, 51-34 19864,

LANGUAGE® ENGLISH

PERFORMING ORGANI ZATIONIS}
GANNETT FLEMING CORDDRY ANO CARPENTER,INCS
HARRISBURG,PAIUSA.

FUNCING ORGANIZAT lOWES)
TENGHE TUNNEL AND MIRAFLORES DAM.COLOMBIA.S,AHMERICA

THIS IN=~SITU REFORT CONTAINS ORIGINAL DATA., THE
UNDERGROUND DPENINGS DISCUSSED INCLUDE TME COMPLETED
EXCAVATION OF THE HMIRAFLORES DAY DIVERSION TUNMEL
(COLUMBIA) AND THE CONPLETED EXCAVATION OF THE TENCHE

TUNNEL (MECELLTI My COLUMBIA) . THE PROJECTS
INVESTIGATED 4R UTILIZED FOR FMINE AND UNDERGROUND
POWER STATION PURPNSES, GENSTRUGTURAL AND SOIL

CHARACTERISTICS AS WELL AS SNIL MECHANICAL PROPERTIES
FOR THE REPORTED EXCAVATION ACTIVITIES ARE OESCRIHED.
PERTINENT IMFORMATLON NN  GROUNO CONDITIONS AND
UNDERGROUND OPENING SUPPORTS IS ALSO PRESENTED.

SOFT-GRCUND TUNNELS FOR BART.
THON,  J. G AHOS, MHa .
CIVIL ENGsy & No Yo

3B U B}, 52-5, 14968,
LANGUAGE T ENGLISH

PERFORMING ORGANIZATIONIS)
1.0RONK AND RCOT INC.
2.HORRISON-KNLDSEN COSING.
34PERINI CORP.

FUNQING ORGANIZATIONIS)
SAN FRAMCISCO NAY AREA RAPID TRANSIT4CA3ZUSA.

THIS IN=-SITU REPORT CONTAINS ORIGINAL DATA. THE
UNDERGROUMD OPENINGS [DISCUSSED INCLUDE THE ON GOING
EXCAVATION OF THE TWIN TUNNEL BETMEEN 16TH STKEET AND
CIVIC CENTER STAT IONS [BART PROJECT) (SAN FRANCISCO,.
CAy USAY AND THE ON GOING EXCAVATION OF THE VENT
SHAFT FOR 16TH STREET AND CIVIC CENTER STATIONWS
TUNNEL [RARV PROJECT] (SANM FRANCISCO, CAs USA) . THE
PROJEGTS INVESTIGATED ARE UTILIIEG FOR THIN HIGHNWAY
AND VENTILATION PURPOSESs THE SHIFLD HETHOD REPRESENT
THE EXCAVATIDN TECHNIRUE STU!DIED. THE REPORTED
FRAGHMENTATION METHOD  SERVICING PROJECT EFFORTS
INCLUDES MECHAMICAL ABRASION fROTARY) o THIS DOCUMENT
IMCORPORRIES ADDITIONALLY TUNNELING MACHINE
CHARACTERISTICS. TBH EXCAVATION AMD EXCAVATION
AOVANCEMENT RATES ARE ALSO OISCUSSEDs, GEOSTRUCTURAL

(CONTINUED)
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ANO SOIL CHARACTERISTICS AS wELL AS SOIL MECHANICAL
PROPERTIES FOR THE REFPORTED EXCAVATION ACTIVITIES ARE

OESCRIBED, PERTINENT INFORMATION ON GROUND COMDITIOKS
AND UNDERGR QUNT OPENING SUPHORTS AND HMATERIALS
HANOLING SYSTEM IS ALS0 PRESENTEO. THE FEXCAVATION

CHARAGTERISTICS FNR BAY MUD FORNATION ARE TREATEO.

SAFT=GROUND TUMNELLING=GESIGN AND CONSTRUCTION.

Feor GOLDEN JURLLEFR CONVENTICN, PROC ., OCT. 15-22s
19hus

NOSKTIEWICZ, Tu M, NAMSAY, Ju A,

CAN. GOOO RCAOS ASSN,

139-84, L9k&,

LAHGUAGEY ENGLISH

THIS IN-5ITU  REPORT GONTAINS REVIEM ODATA. THE
UNOERGROUKD OPENINGS DISCUSSEOD INCLUOE THE OM GOING
EXGAVAT ION oF THE BALTIMQRE HARBOUR TUNNEL

[BALTINOREy HOay USAY,
BAYTOMN TUNNEL (TX., uSA)s THE
OF THE BLACKMALL (2ND) TUNNEL
THE COMPLETED EXCAVATION oF
TUNNEL (NEW YORK CITY, WNY.y, USA)s THE COMPLETED
EXCAVATION OF THE CLYDE TUNMEL (GLASGOW, SCOTLANC,
UKl, THE ON GOING EXCAVATION OF THE QEAS ISLAND
TUNNEL {VANCOUVER, BRITISH COLUMAIA,, CANADAY, THE ON
GCING EXCAVATION OF THE ELIZABETH RIVER TUNMEL ([2nO1l
{vhos USAY, THE COMPLETED EXCAVATION OF THE HUMBER
PIVER SEMER TUNNEL (TORONTQO, ONTARIO, CANAGA). THE
COMPLETED EXCAVATION OF THE LINCOLN TUNNEL (NEW YORKs
NY, USA}, THE ON GOING EXCAVATION OF THE MaAS FUNNEL
[ROTTEROAM, HOLLAND, MNETHERLANOS}, THE COMPLETEDR
EXCAYATION OF THE QUEZN#S MIDTONN TUNNEL (NEW YORXs
NY., USA), THE COMPLETED EXCAVATION OF THE TYNE
TUNKEL (NEW CASTLE, UsKoe)y THE COMPLETED EXCAVATION
OF THE VANCOUVER INTERCEPTOR SEWER (CAMADA} AND  THE
ON GOING EXCAVATION DF THE WEBSTER STREET TUNKEL
iChay USA.) tNAKLAND, ChA.s USAY o+ THE PROJECTS
INKVESTIGATED ARE UTILIZEO FOR SEWER AND VEHICULAR
TUNNEL {UNSPECIFIED) PURPOSES. THE GuT AWD COVER
METHOD, STEEL SHELL METHOD AND TBM HETHOD REPRESENT
THE EXCAVATION TECHNIDUES STUOIEO, THE REPDRTED
FRAGMENTATION HETHOGC SERVIGING PROJECT EFFDRTS
INCLUDES MECHANICAL ABRASINON (ROTARY} . TaM
EXCAVATION AND EXCAVATIODN ADVANCEMENT RATES ARE ALSO

THE OWN GOING EXCAVATION OF THE
COMPLETED EXCAVATION
(LONDOMN, ENGLANT, UK),
THE OQROOXLYN BATTERY

DISCUSSED., PERTINENT INFORMATION ON UNDERGROUND
OPENING SUPPORTS IS ALSO PRESENTEO. ROCK TYPES
AEVIEWED TNCLUDE CQAL. LIHMESTONE, SANDSTONE AND SHALE

PRESTRESSED CONCRETE I[N SUB-AOUEQUS TUNNEL
CONSTRUCTION.

HALL. P. COUTURE, A,
FRESTRESSED CONCRETE [INST, J.
10 ¢ & iy 46=53, 1365,
LANGUAGE Y ENGLISH

EARLE, G,

PERFORMING CRGANIFAT[ON(S)
LES GRANDS TravAUX DE WARSEILLE,FRANCE

FUNCING ORGANIZATI ON(S)
PROVINCE OF QUEGEC » CANADA

THIS LAB REPORT CONTAINS REVIEW OATA. THE UHOERGROUND
NPENINGS OISCUSSEO TWCLUDE THE COMPLETEO ZIXCAVATICN
OF THE BALTIMORE HARROUR TUNNEL (BALVINORE. ®D4a
USAYs THE COWPLETEQ EXCAVATION OF THE OANKHLAD TUNNEL
(AL sy USA), THE COMPLETED EXCAVATION OF THL SAYTOWN
TURNEL (TXay' USA)y THE GOMPLETED EXCAYATION OF THE
BAY OF HAVANA TUNNEL (CUBA), THE ON GOING EXCAVATION
OF THE BENELUX TUNNEL (ROTTERDAM, WETHERLANDS), THE
COMPLETED EYCAVATION OF THE CHESAPEAKE BAY TUNKELS
(VAey USAL, THE ON GOING EXCAVATION OF THE COEN
TUNKEL (AMSTERDAM, NETHERLANDSH » THE COMPLETED
EXCAVATION OF THE DEAS ISLAND TUMNNEL (VANGOUVER,
ARITISH COLUMBIA.+ CANADA)s THE COMPLETED EXCAVATIODN
oF THE DETROIT-MINOSDR TUNNEL (USA-CANAQA), THE
COMPLETEO EXCAVATLON OF THE ELIZABETH RIVER TUMNEL
(2NO) tvA., USAI, THE COMPLETED EXCAVATION OF THE
HAMPTON ROADS TUNNEL (VA., U§A)s THE COMPLETED
EXCAVATIGN QF THE ®KIEL CANAL TUNNEL (RENDSAURG,
GERMANY)y THE COMPLETED EXCAVATION OF THE MAAS TUNNEL
IROTTERDAM, HOLLANG, MNETHERLANDOS)s THE COWPLETED
EXCAVATION nF THE PASADENA TUMNEL {TX,, USA}, THE OM

GOING EXCAVATION OF THE SOUTHHWEST SEMER 13=A
(CHICAGO, TILLINOLS, USA), THE ON GOLNG EXCAVATION OF
THE TIMGSTAD TUNNEL (GO THENBURG » SWEDEN) 4 THE

COMPLETED EXCAVATION oOF
(CAsy USAe) (OAKLAND, CAy»

THE WEBSTER STREET TUNNEL
USA) AND THE ON GOIMKG

fCONTINUED)
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EXCAVATION OF THE ¥ TUNNEL (AMSTEROAM, NETHERLANDS) .
THE PROJECTS INVESTIGATED 2RE UTILIZED FOR HIGHMWAY
PURPDSES, THE CUT ANO COVER METHQD ANOD TRENCH METHOD
REPRESENT THE EXCAVATION TECHNIQUES STUDIED.
PERTINENT IWFORHATION ON UNDERGROUND GPENING SUPPDRTS
I5 ALSO PRESENTEO.

A RESEARCK PROGRA P FOR RAPIC UNDERGROUND
CONSTRUCT JOM., STILLWATER TUNNELE A PRACTICAL
LADORATORY,

Ue 3+ UERARTHENT DF THE INTERIOR, BUREAU OF
AECLAMATICNy CENVER, COLORADO
2108, , 1971,

LAMGUAGEY ENGLISH

PERFORNING ORGANIZATION(S)
U.S.BUREAY OF RECLAMATION

FUNDING ORGANIZAT JON(S}
U+5+BUREAU OF RECLAMATION

THIS IN=-SITU-THEORETICAL AHO IN-SITU REPDRT CONTAIAS
ORIGINAL AND REVIEW 0ATa. THE UNDERGROUND OPENING
DISCUSSED INCLUDES THE PROPQSEQ EXCAYATION OF THg
STILLWATER TUNNEL (UT ., usay . THE PROJECT
IMVESTIGATED IS UTILIZED FOoR WMATER SUPPLY TUNNEL
PURPQSES, THE ORILL AND BLAST (FULL FAGE)} METHOD AND
TBM MEYHOD REPRESENT THE EXCAVATION TECHNIQUES
STUQIED. THE REPORTED FRAGMENTATION METHODS SERVIGCING
PROJECT EFFORTS INCLUOE CONVENTIONAL EXPLOSIVE
(UNSPECIFIED) AND MECHANICAL AHRASION [ROTARY) .
GEOSTRUCTURAL CHARACTERISTICS FOrR THE REPORTED
EXCAVATION ACTIVITIES ARE DESCRIBED. THE EXCAVATION
CHARACTERISTICS FOR RED PIME SHALE (IN UNITA
MYN.GROUP) ARE TREATED. PETROGRAPHY ANO ROCK TYPES
REVIEWED INCLUDE QUARTZITE AND SHALE .

SUMMARY COF STILLWATER RESEARCH PROGRAM.

Ue So DEPARTMENT OF THE INTERIOR, BUREAU OF
RECLAMATIIN

IPPyy 1972.

LANGUAGE S ENGLISH

FUNOIMG ORGAMIZAT ION(S}
UsS +BUREAU OF RECLAHATION

THIS IN-3ITU REFORT CONTATNS ABSTRACTED OMLY DATA,
THE UNDERGROUND OPENING DISCUSSEO INCLUQES THE
PROPOSEQ EXCAVATION OF THE STILLWATER TUMMEL (UT.,
USA} . THE PROJECT INMVESTIGATED IS UTILIZED FOR WATER
SUPPLY TUNMEL PURPOSES, THE THM HETHOD REPRESENTS THE
EXCAVATION TECHNI GUE STUDIED THE REPORTED
FRAGHMENTATION HETHOD SERVICING PROJECT EFFORTS
INCLUOES MEGHAMICAL ABRASICN {ROTARY) .

TUNMELS «
DATA.

Ue S. OEPARTMENT OF THE INTERIOR.
RECLAMATLION, DEMYER, COLDRADO

T2 (9 ¥y 21PP.: 1972
{ REC-ERC~72~9, AVAIL.
LANGUAGET ENGLISH

HACHINE EXCAVATION, RATE OF PROGRESS MACHINE

BUREAU OF

GPO )

PEAFORMING ORGANIZATION(S]
1.BOYLES BROTHFRS DRILLING CO.
2.DUGAN GRAMAM CO,INCEISALY LAKE CITY,UTIUSA,
1+COLORAOO CONS TRUCTORS +OENVERCO.
2eHORNER,AsS.CONSTRUCTION COes DENVER,CO,
AO0YLES EROTKERS ORILLING CO3COTUSA,
FEMIX AWD SCTSSOM ING.y TULSA.OK
CLYDE AND GO,
L.-BOYLES BROTHERS DRILLING CD3
2,GIBBONS AND REED CO.
UTAH COWSTRUCTIONM AND WMINING CO.

FUMOING ORGANIZAT 10N(S)
UsS+BUREAU OF RECLAMATION

THIS IW=SITU REPORT CONTAINS ORIGIMAL OATA. THE
UNOERGROUKO OPENINGS OISCUSSED INCLUDE THE COWMPLETED
EXCAVATION OF THE AZOTEA TUNMEL [ JUAN-CHAMA PROJECT]
IN+CEN MM, , USA}, THE COMPLETED EXCAVATION OF THE
BLANCO TUNMEL {JUAN=-CHAMA PROJECT] (N.CEMJNHas USAD .
THE COMPLETED EXCAVATION OF THE 0SS0 TUNNEL {CO..
USAts THE COMPLETED EXCAVATION OF THE RIVER MOUNTALNS
TUNMEL (HENDERS CH » LL Y USALY, THE COMPLETED
EXCAVATION OF THE STAVATION TUNNEL (CENTRAL UTAH
PROJECT} (UT., USA), THE COMPLETED EXCAVATION OF THE
TUNNEL NO.1s NAVAJO INOIAN IRRIGATION PROJEGCT (MM.,

{CONTINUED)
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USAY AND THE COMPLETED FXCAVATION OF THE WATFR HOLLOMW
TUNNEL (UT., USA) , THE PROJECTS TNVESTIGATED ARE
UTILIZED FOR MWATER SUPPLY TUNMEL PURPOSFS. THE HANUAL
HMETHDO AHO TBHMH HMETHOD REPRESENT THE CXCAVATTON
TECHNIQUES STUDIED., THE REPORTED FRAGMENTATION METHGD
SERVIGING PROJELT EFFCRTS INCLUOE MECHANIGAL APRASICH
(ROTARY) AHD UNSPECIFIED . THIS DOCURENT INCORPORATES
ADDITIONALLY TUNNELING MACHINE CHARACTERISTIGCS. THM
SXCAVATION RATE IS ALSO DISCUSSEL. GENSTRUCTURAL AND
SOIL CHARACTERISTICS F0OF THE REFORTED EXCAVATICN
ACTIVITIES ARE OQOESCRIAEQ. PERTIHENT INFORMATION CN
UNDERGROUND OPZNING SUPPORTS AND MATERIALS HANDLING
SYSTEM IS ALSO PRESENTED. PFTROGRAFHY AND ROCK TYPCS
REVIEWED INCLUDE AGGL OMERATE CONGLOMERATEy
RHYDDACITE, RHYOLITEL, SANDSTONE., SHALE AND SILYSTOHNE
THIS ODCUMENT INCORPORATES AODITIONALLY MECHANIGCAL
PROPERTIES {LAB) OATA.

FIVE CASE HISTORIES OF TUNNEL BORING.
BELLPORT, B+ P

MINING ENG.

23 [ B ), B9~52. 1971,

LANGUAGE® ENGLISH

PERFORMING CRGAMIZATICNIS)
1.CNLORADD CONSTRUCTORS,CENVER,CO.
2 HORNER+A+S.CONSTRUCTION C0.,0ENVER,CO.
BOYLES BROTHERS ORILLING COICNIUSA,
FENLX AND SCISS50ON INCes TULSA,OK
{«BOYLES ERAOTHWERS DRILLIKG CO:
?.GIDBONS AND REED €O,
FLOUR UTAH ENGINESRS AND CONSTRUCTORS IMCIFLOUR,UTS
usa.

FUNDING ORGANIZATION(S)
UeS4BUREAU OF RECLAMATION

THIS IN-SITU REPNRYT [NINTAINS REVIEW DATA. THE
\INDFRGROUUND OPENINGS OISCUSSED IMCLUDE THE LOMPLETED
EXCAVATION OF THE AZOTEA TUNNEL TJUAN-CHAWA PROJECTI
(K.CENsNMos USA)y THE COMPLETED EXCAVATION GF THE
BLANCO TUNNEL [JUAN-CHAMA PRDJECT] INLCEN.NM.y, USA),
THE COMPLETED EXGCAVATION OF THE 0SO TUNMNEL (GO,
HSA), THE CCHMPLETED EXCAVATTON OF THE RIYER MOUNTAINS
TUNNEL (HENDERSON, NV, USAYy THE COMPLETED
EXCAVATION OF THE STARVATION TUNNEL [CENTRAL UTAH
PROJECTI (UT,, USA} AND THE COMPLCTED EXGAVATION OF
THE TUNNEL NO.1, NAVAJD TINDIAN IRRIGATION PROJEGCT
(NH,y USA} . THE PROJECTS INVESTIGATED ARE UTILIZED

FOR WATER SUPPLY TUHMNEL PURPOSES. THE TBH HMETHOD
REPRESENTS THE CUXCAVATION TCCHWIQUE STUDIED. THE
REPIRTED FRAGMZNTATION METHOD SERVICING PROJECT

EFFCRTS INCLUDES MECHANITAL ABRASION {(RNTARY!
DOCUMENT

THIS
IACORPORATES ATONTTICHALLY TUNNELING MACHINE

CHARAG TERISTICS. THH EXCAVATINK RATE IS5 ALSO
DISCUSSED GENSTRUSTURAL CHARACTERISTICS FOR THE
REPORTED EXCAVATION v TIVITIES ARE DESCRIBED.

PERTIHENT INFORMATION OK - HCEIGROUND OPENING SUPPORTS
AND MATERIALS HANOLING SYT IM IS ALSO PRESENTEO. THE
EXCAVATION CHARACTERISTICS FOR SAN JOSE FORMATION ASE
TREATED. PETROGRAPHY AND ROCK TYRES REVIEWED THCLULE
LAVA FLOW, RHYODACITE, RHYODLITEs SANDSTONE ANG SHALE
THIS OOCUMENT INCORPORATES AOODITIONALLY MECHANICAL
PROPERTIES (LAB) DATA.

DYNAMICS OF ADVANGE OF AIR=-WATER CONTACT IN CAISSON
DRIVING OF TUNNELS.
ARDULRAGIMOV, A. I.
VLASOVs S Ms
PIRVERDYAM; A. M.
SQIL HECHs FOUND. ENG.

(& 3, 273-6, 1968,

{ ENGLISH TRANSLATION OF DSN. FUNDAH, MEKH. GRUNTOW,
€ &% )y 23-4, 1968,, FOR ORIGINAL SEE R~NG. ROO234 )
LANGUAGET ENGLISH

BABICH, YU. A,
LISTENGARTENy, L. Bs

THIS THEORETICAL REPORT CONTAINS CRIGINAL
GCAISSON METHOD REPRESENTS
STUCIED.

NATA. THE
THE EXCAVATIONM TECHNIGQUE

HARD ROCK TUNHELLING MAGHIMES.
MUIRHEAD, L. R. GLOSS0P, L. G
TRANS, INST, MINING HET.

77 ( SEC. A by A1-21, 136B8.
LANGUAGE T ENGLISH

PERFORMING CRGAMIZATION{S)
HAYOR AND COULSON,LTOISHEFFIELD,UsKa
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THIS IN=SITU ANO THEORETICAL REPORT {ONTAINS REVIEHW
DATA, THE UNDERGROUND OPENINGS OISCUSSED INCLUDE THE
COHPLZTED EXCAVATION OF THE AZOTEA TUHNNEL (JUAN-CHAMA
PROJECTY} (NLCENJNM., USA), THE COMPLETED EXCAVATIGN
OF THE BLANCO TUNNEL {JUAN-CHAMA PROJECT] (N4CEN.HNH.,
USA)y THE COMPLETED EXCAVATION OF THE CANYON TUNMEL
(CAws USAY; THE COMPLETED EXCAVATION OF THE CHARICN
TUHNEL (SKITZERLANL), THE COMPLETED EXCAVATION OF THE
GOSS TUNNEL (AUSTRIA)y THE COMPLETED EXCAVATION OF
THE LORAINE HIHES {S.AFRICAY, THE COMPLETED
EXCAVATION OF THE HMAMGLA DAM  OIVERSION AND PDHER
TUNNELS (FAKISTAN), THE COMPLETED EXCAVATION OF THE
NAVAJO IRRIGATIOM PROJECT (HMes USAY, THE COMPLETED
EXCAVATION OF THE OAHE TUNNFL (UNSPECIFIED) (504
USA)s THE COMPLETED EXCAVATION OF THE 0S50 TUNNEL
{COs+ USA)y THE CUMPLETED EXCAVATION OF THE ST.LOUIS
METRO SERER DISTRICT (ST.LOUIS, MO.sy USA), THE
COMPLETED EXCAVATION OF THE TUNNEL MNOs1, NAVAJO
INDIAN TRRIGATION PROJECT {NH. s USA} AND THE
COHPLETED EXCAVATION OF THE WHITE PINE GOPPER HIME
(MIey USAY 4 THE PROJECTYS TIMNVESTIGATED ARE UTILIZED
FOR EXPERIMENTAL EXCAYATION, EXPLORATORY TUNNEL ¢
HIGHHAY HYORGELECTRICe IRRIGATION, METRO, MINE,
SEWER, UNSPECIFIED AND WATER SUPPLY TUNNEL PURPOSES,
THE ORILL ANO BLAST (FULL FAGE) METHOD AND TBM MLTHOD

REPRESENT THE FXCAVATION TEGHNIQUCS STUDIED. THE
REPORTED FRAGMENTATION HETHOOS SERVWICING PROJECT
EFFDRTS INCLUDE CONVENTIOMAL EXPLOSIVE (UNSPECTIFIED
AND HFCHANICAL ACRASIOM (ROTARY) . TRHIS OQOCUMENT
INGCRPORATES ADDITICNALLY TUNNZLING MACHINE
CHARACTERISTICS. TBM  EXCAVATION ARG EXCAVATION
ADVAMCECMERT RATES ARE ALSO OISCUSSED. PERTIMNENT
INFORMATICH ON  MATERIALS HANDLING SYSTEM IS5 ALSD
PRESENTED, PETROGRAPHY AND ROCK TYPES REVIEWED

INCLUDE ARGILLITE, GHEISS, GRANITE,
ORE, LIMESTONE, HMUDSTOME, SANDSTONE. SCHIST. SHALE
BHD TUFF . THIS DOOCUMENT INCORPORATES AOOITIDNALLY
MECHANICAL PROPERTIES (LABY DATA.

IRONSTOKE, IRON

SPRAGS COCROINATE TUNNELERXS MOTORS.
FINKs T, SHYOERy L

POWER TRAMSMISSIOR DESIGN

13 (& ), Bh-8, Th, 76y 1971s
LANGUAGEt ENGLISH
THIS THECRETICAL REPDRT GONTAINS ORIGINAL DAT2. THE
TEM HETHRO REPRESENTS THE EXCAVATION  TECHKIQUE
STUOIED. THE REPORTFEC FRAGMENTATION METHOD SERVICING
PROJECT EFFNRTS INCLUQES MEGHANICAL ABRASION [ROTARY)

-

EXCAVATION OF THROUGH CUT TO REPLACE HESSITER TUNMNEL
NN THE CANADIAN NATIONAL RAILHAYS.

MILES, R. 0O,

AMER. RY. ENGs ASSH. DULL.

t 59¢ }, S59-B5, 1965,

 BULLa. HO. %91 }

LAMSUAGES ENGLISH

PERFORMING ORGANI ZATION(3)
STANFORE UNIVERSITY,STANFORD:CA.393405

FUNIING ORGANIZAT JONIS)
CANADNTAN NATIOHAL RAILWATS

THIS IN-SITU REPORT CONTAINS ORIGLNAL OATA. THE
UNDERGROUND OPENING UISCUSSEO IMCLUDES THE COMPLETED
EXCAVATION OF THE HMESSITER TUNNEL (ARITISH COLUAMBIA.,
CANADA) o THE PROJECY INVESTIGATER IS WUTILIZED FOR
REILMAY PURPOSES, THE TRENCH METHOD REPRESENTS THE
EXCAVATION TECHNIGUE STUDIED., SOIL GCHARACTERISTICS
FOR THE REPORTED EXCAVATION ACTIVITIES ARE DESCRIBED.

PRELOADING AMD NEKATERING STABILISE AIRPORT TUNNEL
SITE.

AUTHOR ANCN,

AUSTRALIAN CIVIL ENG, CONSTR.

7 (11 b,y A1-34 15, 1966,

LANGUAGES ENGLISH

THIS IN~SITyu REFORT CONTAINS ORIGINAL DO0ATA. THE
TRENCH METHOD REPRESENTS THE EXCAVATION TECHNIQUE
STUDIED. SOIL CHARACTERISTICS FOR THE REPORTED

EXCAVATION ACTIVITIES ARE DESCRIBED.

SUMMARY OF THE FIRST INTERRATIONAL SYMPOSIUM ON JET
GUTTING TECHNOLOGY.

AUTHOR ANCN,

{CONTINUED}
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WARMICK COVENTARY,
1&PP,, 1972,
LANGUAGE ! ENGLISH

ENGLAND

PERFORMING CRGANIZATICN(S)

FENIX ANO SCISSON INC.s TULSA,OK

HYDROMNAUTICS IHCIUSA.

ROCK MESHAWICS AND EXPLOSIVES RESEARCH CENTER
fUNIV, CF KISSOURI

AT ROLLA,MOUSA)

TERRASPACESINCI304 NySTONESTREET AVEIROCKVILLEHDe
2085CTUSA

Tl T.RESEARCH INSTITUTE,CHIGCAGO,IL JUSA,

QBK RIDGE NATIONAL LABORATORY.USA,

UsS. ARHY COLD REGIONS RESEARCH ANC
HANOVER ¢ NH3USA ,

ESS0 PROOUGCTION RESEARCH COTHOUSTON,TX,.

CAISER STEEL CORPIUSA,

EXOTECH,RCCXVILLE s MD3USA,

GULF RESEARCH AMD OEVELOPHMENT COIPITTSBURG.PAIUSA

HYORO=-JET SERVICES, INCTAMARILLO.TXIUSA

TULSA JWUNIVERSITY 0OF ,OKIUSAE

ANTARIO SAND COTONTARIOLILIUSA

CONTINENTAL OIL COMPANMY

ENGINEERING LAE}

THIS IN-STTU, LAB-TW-SITU AND
ARSTRACTED ONLY O0ATA, THE PROJECT INVESTIGATED 1S
UTILIQED FOR FEXPERIMENTAL EXCAVATION, HINE AND
UNCERGROURD TESTING PURPOSES. THE HYORAULIC
FRAGHENTATION RMETHOD REPRESENTS THE EXCAVATION
TEGHNIGUE STUOIED. THE REPORTED FRAGMENTATION HMETHACS
SERVICING PRQJECT EFFORTS INCLUDE IMPACT ABRASION
(MATER CANKON, INTERMITTANT IMPACT, JET ABRASION
{RATER=CONT INUOUS) JET AERASION {WATER) , JET
ABRASION [HATER CANNON, CONTYNUQUS IMPACT) aND JET
ABRASTION {CONTINUOUS  WATER MWITH STEEL SHOT)Y
PETROGRAPHY ANO ROCK TYPES REVIEWED INCLUOE ANHYDRITE
(ROCK )y BASALT, BROWM STOKEs CHERT (ROCK)s COAL,
COMGL OMERATE 4 DNLOMITE tROCK) ¢ GRAMITE, IGE,
LIMESTONE, HARALE, PERMAFROST, SAMOSTONE, SAND,
SCHIST, SERPENTINE, SHALE AND TUFF

LkB REPORT CONTAINS

SHATTERIMNG ROCK WITH INTENSE BURSTS OF ENERGETIC
ELECTROMNS.
AVERYs Re T
FINME, I,
LAMRENCE RACIATION LAE., BERKELEY; GALIFORNIA
SPR,, 1373,

{ LBL-1391 1}

LAMGUAGEt ENGLISH

KEEFE, Ds BREKKE: Ta La

PERFORMIN CRGANIZATION(S)
LAMREMCE pfmKILEY LAB.{UNIV.OF CALIFORKIA),
BERKELFY,CATUSA

FUNDING ORGANIZRTION(S)
NATIONAL SCIENGE FOUMNOATION, WASHINGTON,0,C, 3USA.

THIS LAB REPORT
FRAGMENTATICN METH.D
IKGLUDES THERMAL-<ACIANT
GEOSTRUCTURAL CHARACTERISTICS FOR THE REPORTED
EXCAVATION ACTIVITIES ARE OQESCRIBEC. TH. FXCAVATICN
CHARACTERISTICS POR SIERRA GRAWITE ARE TREATED, R0CK
TYPES REVIEWED INCLUDE BASALT, GRANITE AND MARBLE ,

TONTAIHS ORIGINAL DATA. THE REPORTEOD
SEAVIGCING  PROJECT EFFORTS
(ELECTRON BEAM) .

SHIELDS FOR CONSTRUCTIOM OF LARGE TUNMELS IN SAWODY
GROUND .

SAMQILOV, V. P.

SOIL KECHANICS FOUNDATION ENGR,

(1 )e &=, 1984,

[ EMGLISH TRANSLATION OF O5N.s FUMOAN. MEXH. GRUNTOV,

€1 ), 2t=3) 1964k., FOR ORIGINAL SEE R-NO, RQOZ&) )

LANGUAGEY ENGLISH

THES IN=SITU REPORT CONTAINS ORIGINAL DATA. THE

SHIELD HETHOO REPRESENTS THE "EXCAVATION TECHNIQUE

STUDIED. EXCAVATION ADVANCE MENT RATE IS ALSO

OTICUSSEQD, SOJL CHANACTERISTICS FOR THE NEPORTED

EXCAVATIOR ACTIVITIES ARE DESCRIBED.

TUNNEL ORIVING mETMODS.

NOSKIEWICZ, T, Me RAMSAY, J. A,

ENG. CONTRACT REC,

TP U L3 )y 49=57, 1964,

LANGUAGES ENGLISH

THIS IN=-S1ITU REPORYT CONTAINS REVIEW DATA. THE

UNDERGROUNO OPENINGS OISCUSSED INCLUDE THE COMPLETED
? (CONTINUED)
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EXCAVATION aF THE BALYIHORE HARBOUR TUNNEL
(BALTIMNCRE, HO., USA), THE COMPLETED EXCAVATION OF
THE BAYTONN  TUMNEL 1T,y USAY, THE COMPLETED
EXCAVATIOM OF THE BLACKMALL (2N0) TUMNEL <CLONOON,
ENGLAND. UK THE COMPLETED EXCAVATION OF THE
BROOKLYHN EATTERY TUNMEL (NEA YORK CITY, NY,sy USA),
THE COHPLETED EXCAVATION OF THE CLYDE TUNKEL
(GLASGOW, SCOTLAND, UK}, THE COMPLETED EXCAVATION oOF
THE CARTFORO VEHICULAR TUNMEL (OARTFORD, ENGLAHD,
UoKels THE COMPLETED EXCAVATION OF THE (EAS ISLAND
TUNMEL (VANCOUVEK. BRITISH COLUMBIA., CANADA), THE
COMPLETED EXCAVAT ION OF THE ELIZABETH RIVER TUNKNEL
(ZNDY  IVAss USAYs THE COMPLETED EXCAVATION OF THE
HUHBER RIVER SEWER TUNWEL (TORONTO, OWTARIO, CAMAOA),
THE COMPLETED EXCAVATION 0OJF THE XENSLIWGTON TUBE,
LONDONM UNDERGROUND {(LONCON, E£RGLANMDs U.K<}, THE aN
GDING EXCAVATION OF THE LAFONTAINE DBRIDGE TUNNEL
[ALSO CALLED LOUIS-HIPPOLYYE OR BOUGHERVILLE TUNNMEL)
(MONTREAL y  QUEBEC, CON.) BOUCHERVILLE TUNNEL]
{MONTREAL. QUEBEC, CANADA), THE COMPLETED EXCAVATICN
OF THE LINCOLN TUMNNEL (NEW YORX, NY, USA}, THE
COMPLETED EXCAVAT JON OF THE LT.WILLIAM F.CALLAHAN JR,
TUMNEL (BOSTON, MA., USA}, THE COMPLETED EXCAVATION
OF THE MAAS TUMNEL (ROTTERCAM, MOLLAND, NETHERLANDS),
THE COMPLETED EXCAVATION OF THE OAHE DAW ODIVERSION
TUMNEL (SD.y USAR), THE COMPLETED EXCAVATION OF THE
GAHE TUNWNEL IUNSPECIFIED) (50.+ USA)y THE GOMPLETED
EXCAVATION OF THE POTTERS BAR RAILWAY TUANNELS (U.K.l,.
THE COMPLETED EMNCAVATION OF THE CQUEENAS MIOTOWN
TUNNEL (MNEKW YORK, NY.,, US4}, THE COMPLETED EXCAVATICN
OF THE THAMES~LEE WATER MAIN TUNNEL (LONOCN, ENGLAMND,.
UeKsly THE COMPLETED EXCAVATION OF THe TORDKTO SUBHAY
TUNMELS (TORONTO, ONTARIO, CANADA), THE COMPLETED
EXCAVATION OF THE TYNE TUNNEL (NEMW CASTLCs U.Kale THE
COMPLETED EXCAVATION OF THE VANCOUVYER INTERCEPTOR
SEWER (CANADA}, THE COMPLETED EXCAVATION OF THE
VICTORIA LIMNE TUNMEL <(LONDON, ENGLAND, UsK.), THE
COMPLETED EXCAVAT 10N OF THE VLAKFONTZIN MINE  SHAFT
1S.AFRICA) ANQ  THE COHPLETED EXCAVATION OF THE
WEBSTER STREET TUNNEL {CA., USA.) (QAKLAND, CA., USA)
« THE PROJECTS TINVESTIGATED ARE UTILIZED FOR
EXPERIMENTAL EXCAVATION, METRO, RAILWAY: SEWER
VEHICULAR TUNNEL (UNSPECIFIEDI AND WATER SUPPLY
TUNMNEL PURPOSES. THE SHIELD METHOD, TaM METHOD ANWD
UNSPECTFIED METHOD REPRESENT THE EXCAVATION TECHWIQUE
STUDIEDe THE REPORTED FRAGHMENTATION METHOOS SERVICIKG
PROJECT EFFORTS INCLUDE COMVENT TONAL EXPLOSIVE
(AMMOMTA GELETINI v MECHANICAL ABRASTON (ROTARY),
MECHANICAL ABRASION ([ROTARY AND PERCUSSIOMN AND
HECHANICAL ABRASIOM (UNMSPECIFIED! , TOW EXCAVATICM
RATE IS ALSO DISCUSSEO. GEOSTRUCTURAL CHARACTERISTICS
FOR THE REPORTED EXCAVATION ACTIVITIES ARKE DESCRIBED.

PERTINENT INFORMATION ON GROUND CONOITIONS AND
UNDERGROUMD OPEMING GSUPPORTS IS ALSD PRESENTED.
PETROGRAPKY AND ROCK TYPES REVIEWED INCLUDE COALs

LIMESTONE, SANDSTONE, SHALE AND TILL .

SOME ASPECTS OF HIGH SPEEQ HARD ROCK TUMNELLING IN
THE SNOWY MOUNTAINS,

ANDREWS s Ko Ea HC INTYRE.
MATTNERs Rs Hs

CIVIL EMG, TRANS,

6 [ 2 )o 9170, 1984,
LANGUAGE ! ENGLISH

Ae R

PERFORMING ORGANI ZATION(S)
UMIVERSITY OF CALIFORNIA,BERKELEY COLLEGE OF
ENGIHEERING
THEISS 6R0S,
1.KAISER
2.PERINI
J.RAYPRONO
Gy WALSH
LaKAISEE
2. MORRISAN
JePERINT
&.RAY MOND

FUNDING ORGANIZAT 10M(S)
ATLAS COPCO

THIS  IN-SITU  REPORT CONTAINS REVIEW OATA. THE
UWOERGROUND OPENINGS OISCUSSED INCLUGE THE COMPLETEOD
EXCAVATION OF TNE EUCUMBENE TUMUT TUNNEL (SNOKY MTS.,
AUSTRALIAY, THE ON GOING EXCAVATION OF THE EUCUMBENE
SHNOMY TUNWEL {SNOWY MTN., PROJECT) (AUSTRALIA)s THE
COMPLETED EXCAVATION OF THE GUTHEGA TUNMEL [SNOWY
HWTNe PROJEGT] {AUSTRALIA), THE ON GOIMG EMCAVATION OF
THE MURAAY 1 PRESSURE TUNNEL {SNOMY HMTN. PROJECT)

(CONTINUED?
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LAUSTRALIAY, THE COMPLETED EXCAVATION af  YHE
HURKUMBIDGEE-EUCUHMAENE TUNMNEL [SNOWY HTN, PROJECT)
TAUSTRALIAY » THE ON GO ING EXCAVATION OF THE

SHOWY-GEEHI TUNMEL [SHOWY HTN. PROJEGT)  [AUSTRALIA),
THE TOMPLEYED EXCAVATION OF THE TOOMA TUMUT TUKNNEL
(AUSTRALIAY , THF COMPLETED EXCAVATION OF THE YUHUT 1
PRESSURE TUNKNEL (SHNDONY MTN, PROJECT) {AUSTRALIAY AND
THE COMPLETED EXCAWATION OF THE TUHUT 2 TAILWATER
TUNNEL (SNOWY MTN, PROJECT) (BUSTRALIAY . THE PROJECT
INVESTIGATED ARE WUTILIZEO FGR UNSPEGIFIED PURPOSES.
THE DRILL AMD BLAST (FULL FACE) HETHOD RFPRESENTS THE
EXCAVATION  TECHNIQUE STUOTED. THE REPORTED
FFAGHENTATION  HMETHOUD SERVIGCING PROJECT EFFORTS
THCLUDES COKVENTINNAL EXPLOSIVE {AMMONIUM NITRATE) .
THIS OOCUMENT INCORPORATES AODITIONALLY TUNNELING
MACHINE CHARACTFRISTICS, EXCAVATION AOVANCFHMENT RATE
I35 ALSD  DISCUSSED. THFORMATIGH PERTINENT T0
EXCAVATION COST IS GIVWEN, PERTINENT INFORMATION CN
UNDERGRQUND OPENING SUPPORTS AND MATERIALS HANOLING
SYSTEM IS ALSO PRESENTED. PETROGRAPHY AND ROGCK TYPES
REVIEWED INCLUDE DIORITE AND GRANITE

SEIKAN UNDERSEA TUNNEL. FROM PROC,
&ND SHAFT CONFERENCE, MINMEAPOLIS,
MAY 15-7, 1968,

YOKOYANA, 4.

RAPID EXCAVATION-PROIALEMS AKD PROGRESS
{ CHAPTER 10 », ftt-31, 1970.
LANGUAGET ENGLISH

OF THE TUNNEL
FINKESQOTA,

PERFORHMING CRGANIZATIONIS)
JAPAN RAILWAY CONSTRUCTIOM PURLIC CORPISEIKAN
TUNNEL RESEARCH
NFFICE,TNOKY O, JAPAM

FUNDING ORGANIZATION(S)
JAPANESE NATINNAL RAILHAYS

THIS IN~SI1TU FEPORT CONTAINS ORIGINAL DATA,
UNDERGRNOUND OPENINGS DISCUSSED INCLUDE JHE 0N
EXCAVATION OF THE THCLINED SHAFT FOR
TUMNEL+ HONSHU SIDE (JAPANY, THE COHPLETFD EXCAVATICN
OF THE INCLIMED SHAFT FOR SETKAN UNDERSEA TUNHEL,
HOKKAIDC SICE (JAPAN), THE QN GOING EXCAVATION OF THE
PILOT TUNMELS FOR HOMSHU-HOKKAIDO RAILWAY COMNECTIAON
{ALSO CALLED SEIKAN UNDFRSEA TUNKNELY (JAPANY AND THE
PEAPNSEC EXCAVATION @iF THE SEIKAN RAILWAY TUNNEL
({JAPAM] « THE PROJECTS IMVESTIGATED ARE UTILIZED FOR
EXPLORATORY TUMNFL AND RAILWAY PURFDSES. THE DRILL
AND BLAST {FULL FACE) METHOD AND TBM HETHOD REPRESENT
THE EXCAVATION TZGHWIQUFS STUDIED. THE REPORTED
FRAGHENTATION HETHODS SERVICING PROJECT EFFORTS
INCLUDE CONVENTIONSL EXPLOSIVE (UNSPECIFIFD) ANO
MECHANICAL ABRASINH {RNOTARY) . THIS DOCUMENT
INCORPORATES ADDITIONALLY TUNNELING KACHINE
CHARACTERISTICS. TRH EXCAVATION AND EXCAVATICN
ADVANC EMENT RATES ARE ALS0 DISCUSSED. GEOSTRUCTURAL
CHARACTERISTICS FOR ThF REPNRTEN FXCAVATION
ACTIVITIES ARE DESCPIRED. FtFTINENT INFORMATION OHN
GROUND CONDITIONS AND  UNDER £ TUND OPENING SUPPORTS
AND HATERIALS HANDLING SYSTEM IG ALSn PRESEMTED. THE
EXCAVATION CHARAGTERISTICS FOR KUNHUL  FH, AND
KUROMATSUNAT FHM, ARE TREATED., PETROGRAPHY AND ROCK
TYPES REVIEWED INCLUBE ANDESITE, BASALT, ROCK
TUNSPECIFIEDY » SANDSTOHE » SILTSTONE, TUFF AND
VOLCANICS .« THIS DDGCUMENT INCORPORATES ADNITIONALLY
MECHANTICAL PROPFRTIES (LAB) DATA.

THE
GOIRG
SEIKAH UNJERSEA

THE PH HETHOD FOR TUNNELING THROUGH ROGK,.
PROC. OF THE TUNNEL AND SHAFT COMFERENGE,
MINKEAPOLIS, HINNESOTA, HMAY 15-7, 1363,
VAN HALSUM, £,

RAPID EXCAVATION-PROBLEMS AND PROGRESS

{ GHAPTER 1t ), 132=-49, 1970.

LANGUAGES ENGLISH

FROH

PERFORMING CRGANIZATION(S)
PERHALL AND ASSODGCIATES,MONTREAL ,CANADA

THIS THEORETICAL RFPORT GONTAINS ORIGINAL
T84

DATA., THE
AND DRILL-~BLAST METHOD REPRESEMTS THE EXCAVATION

TECHNIQUE STUDIED. THE REPORTED FKAGHMENTATION METHOD
SERVICING PROJECT EFFORTS INCLUDES HECHANICAL
ABRASION ({EXPLOSIVE=-ROVARY} . TBM EXCAVATION AND
EXCGAVATION ADVANGEMENT RATES ARE ALSO0 DISCUSSED.
EMPERIENCE WITH THE MAPEGGER MOLE. FROM PROC, OF
THE TUNNEL AND SHAFT CONFEREMCEs RINNEAPOLIS,
MINKESOT A, HAY 15=7, 1968,

{CONTINUED

RADOZ5L

rRO00252

BRODBFCK, H. H.

RAPIO EXCAVATION~PRCBLEMS ANO PROGRESS
{ CHAPTER 12 }, 153-64, 1970,
LANGUAGE! ENGLISH

PERFORHING ORGAMI ZATIONIS)
JAPAN RAILWAY CONSTRUCTION PUBLIC CQRPISEIKAN
TUNNEL RESEARCH
OFFICE, TOKYO,JAPAN

FUNOING DRGANIZATIONIS)
HEREGGER LTOITHUN,SHITZERLAND

THIS IN-SITL REFORT CONTAINS ORIGINAL DATA, THE
UNDERGROUND OPENINGS DISCUSSED TNCLUDE THE ON GOING
EXCAVATION aF THE HEADRACE TUNNEL JULTA
HYDROELECTRIC SCHEME (STWHORITZ, SHITZERLANO) AND THE
ON GDING FEXCAVATION OF THE PILOT TUNNELS FOR
HONSHU=HOKKATIDO RAILHWAY CONNECTION ([ALSO CALLED
SEIKAN UNDERSEA TUNNELY {JAPAN} , THE PROJECTS

INVESTIGATED ARE UTILIZEO FOR EXPLORATORY TUNNEL ANO
HYDROELECTRIC PURPOSES. THE THM HETHOU REPRESENTS THE

EXCAVATION  TECHNIOUE STUDIED. THE REPORTED
FRAGHENTATION  METHOD SERVICING PROJEGT EFFNRTS
INCLUDES MECHANICAL ABRASION (ROTARY} , THIS DACUMENT
INCORPORA IES ADDITIOMALLY TUNNEL ING HAagHI kE
CHARACTERISTICS. T8H EXCAVATION AND EXCAVATION
ADVANCEMENT  RATES ARE  ALSO OISGCUSHSEG, PERTINENT
INFCRMATICH 0N MATERIALS ANDLING SYSTEM IS5 ALSO
PRESENTEQO. PETROGCRAPHY AND ROCK  TYPES FEVIEWED
INCLUDE ANDESLITEs GLIMESTOME, SHALE AND TUFF . THIS
OOCUMENT INCORPORATES ADDITIONALLY HECHANTCAL
PROPERTIES (LABY DATA
DRIVING THL 0S50 TUNNEL WITH A MECHARICAL MOLE. FROM
OROGC, OF THE TUNNEL AND SHAFT CONFERENCE,
HMINNEAPOL IS, MINNESOTA, MAY 15-7, 1965,
STEVENS: V. L.
RAPID EXCAVATION-FROBLEMS aAHD PRGGRESS
I CHAPTER 1B )}, 191«%&, 1970.
LANGUAGE " ENGLISH
PERFORMING ORGANI 2ATION(S}

1,20YLES BROS,DRILLING CO.

2.CIHCO,54LT LAKE GITY,UTSUSA

3.GIBBONS AND REED CO.
FUNDING ORCANIZATIONIS)

UaS«SUREAU OF RECLAMATION
THIS IN=-SITU REFORI GONTAINS ORIGINAL DATA. THE
UNDERGRCUND OPENIMNG DISCUSSED INCLUDES THE COMPLFTED

EXCAVATION OF THE 050 TUNNEL (CO.s USA} . THE PROJECT
INVESTIGATEO IS UTILIZED FOR WATEXR SUPPLY TUNKNEL
PURPOSES« THE TBH HETHOD REPRESENTS THE EXCAvATION
TEGHNIQUE STUOIECD, THE REPORTED FRAGMENTATION HETHOOS
SERVICING PROJECT EFFORTS INCLUDE CONVENTIONAL
EXPLOSIVE {UNSPECIFIEDY AND HECHANICAL ABRASION
(ROTARY) o THIS [DOCUMENT INCORPORATES AGDITIONALLY
TUNKELING HACHINE GHARACTERISTICS, TBM EXCAVATION AND
EXCAVATION ADVANCEMENT RATES ARE ALSO DISCUSSED.
GEQSTRUCTURAL AND Sclt CHARACTERISTICS FOR THE
REPORTED EXCAVATION ACTIVITIES ARE DESCRIBED.
PERTINENY INFORMATION ON GROUND CONDITIONS AND
UNOERGROUKD OPENING SUPPORTS AND MNATERIALS HANDLING
SYSTEM 15 ALSQ PRESENTED. THE EXCAVATIEN
CHARACTERISTICS FOR LEWIS SHALE TREATEOD. ROCK
TYPES REVIEWED INCLUDE SHALE .

ARE

HIGH-SPEED SHAFT SINKING IN SOUTH AFRICA, FROM
PROC, QF THE TUNNEL AND SHAFT CONFERENCE,
MINNEAPOLISy HINNESOTA, MAY 15-7, 19664
LAMBERTs R. N.

RAPID EXCAVATION=-FPROOLEHS AND PROGRESS

{ CHAPTER 1% ), 195-214, 137G.

LANGUAGE® ENGLISH

PERFORHING ORGANIZATION(S}
SHAFT SINKERS LTDFJDHANNESSURG.REPUBLIC OF S.AFRICA

FUNDING ORGANIZAT JON(S)
LOWESTOFT BORQUGH COUNCIL

THIS TIN-SITU REPORT CONTAINS ORIGINAL DATA. THE
UNDERGROUND OPERIKNGS DISCUSSED INCLYDZ THE COMPLETED
EXCAVATION QF THE BUF FELSFONTEIN HINE SHAFT
(S.AFRICA), THE COMPLETED EXCAVATION OF THE FREE
STATE SAAIPLAAS MIHE SHAFT (S,AFRICAl, THE COMPLETED
EXCAVATION OF THE HARTEBEESFDNTEIN MIMNE SHAFT

{CONTINUED)
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(SSAFRICAD, THE COMPLETED EXCAVATION oF THE
MERRI ESPRUIT WINE SHAFT (S5.AFRICA); THE COMPLETED
FNCAVATION OF  THE PRESIOCENT STEYN HWINE SHAFTS
(S AFRIGCA), THE COMPLETED EXCAVATION OF THE VAL
REEFS MINES  SHAFTS (5, AFRICAD THE COWPLETED
FXCAVATION OF THE VIRGLNIA MINF SHAFT (S, AFRICAI, THE
COMPLETLO £XCAVATION OF THE YLANFONTEIN MINE  SHAFT

ISLAPRICA)I, THE COMPLETFO FACAVATION OF THE WESTERN
REFF MINE  SHAFT  (3,AFRICAY AND THE COWPLETED
CHACAVATION OF THE WESY KAKD GONSOLIDATED MINES SHAFYS
(S AFRICA) 4, THE PEOJECTS INVESTIGATED ARE UTILIZED
FOR WINE PURPOSES, THE DRILL AND BLAST (FULL FACE!
METROD REAWEGENTS TML EXCAVATION TECHWIQUE STUGIED.
THE REPORYEQ FRAGMENMTATION METHOD SERVICLWNG PROJECT

EFFORTS INCLUDES CONVENTINKAL EXPLOSIVE (AMMONIA
GELETINY ., EXCAVATICK ADVANCEMENT RATE IS ALSO
OISCUSS(0. PERTLNANT INFORHATION ON MATERIALS

HANOLIWNG SYSTEM IS5 ALSO PRESENTED.

THE 2CALWELG2 MOLES, FROW PROC. OF THWE TUNMNEL AND
SHAFT CONFERENCE, MINNERPOLIS, MINNESOTA, MAY 15-7,
19R A,

HORN, Co La

RAPID EXCAVATION=PRANQLEMS AND PROGRFSS
( CHAPTER 17 by 22742, 1970.
LANGUAGE 1ENGLISH

THIS TIh=SITU KEPORT CONTAINS REVIEW JAT A, THE
UNDBERGROUNO OPENIMG CISCUSSED THCLUODES THF GCOMPLETED
EXCAVATION CF THE BAY AREA RAPID TRANSIT PROJECT
{BART) (SECTION UNSPFCIFIED) (SAN FRANCISCO, Cd.,
Usal . THE PROJECY INVESTIGATED IS ULTILIZED FOR
TRANSPORTATION PURPOSES. THE TOM METHOD REPRESENTS
THE EXCAVATION TrCHNIGUE STUDTEOD. THE REPORTED
FRAGMENTATICN METHOD SERVICING PROJECT EFFORTS
IRCLUDES MECHAMIGAL AERASIOM (ROTARYY . THIS COCUMENY
INCORPORATES ADOITIONALLY TUNNELING MACH INE
CHARAGTERISTICS, TEM EXCAVATION AND  EXCAVATIONM
AOVANCEMENT RATES ARE ALSO OISCUSSED. GEOSTRUCTURAL
CHARACTERISTICS FOR THE REPORTED EXCAVATION
ACTIVITIES ARE DESCRIBED. THE EXCAVATICN
CHARACTERISTICS FOR ST, PETERS SANDSTONE ARE TREATED,
PETROGRAPHY AMOD ROCK TYPES REVIEWED INCLUDE CHALK
tROCK) s CLAYs SAMISTONE, SAHO, SILT AND TILL &

THE 2JARVA® MOut.
SHAFT CONFERENCE,
L1548,

DELISIU., LCu Ju
RAPIL L » AVAYION=PRUBLEMS AND PROGRESS
L CHARTEW -t 3y 2657, 1370,

LAMGUAGE $ENGLISH

FROM PRROC.
HINNEAPOLLS,

CF THE TUMNEL AND
MINNESOTA s MAY 15-7,

PERFORMING CRGANITATICHIS)
S AMD M CONSTRUZTNRS INCISOLON.GHIUSA,

THIS IN~=5ITL REPGRT CONTAINS REVIEW DATA, THE PROJECT
INVESTIGATEQD IS UTILTZED FOR MINE PURPOSES. THE Tem
HETHOO REPRESENTS VHE EXCAVATION TEGHRIQUE STUOIED.
THE REPORTEL FRAGMENT AYIOK METHOD GSERVICING PROJECT
FFFCRTS INCLUOES HECHANICAL ABRASICM (ROTARY) , THIS
DOCUMENT INCORPORATES ADDITIONALLY TUNNELING MAGHINE
CHARACTERISTICS, PERTININT INFORMATION ON nATERIALS
HANDLIMG SYSTEM IS ALSO PRESENTED, ROCK TYPES
REVIEWED TNCLUOE LIMESTONE .

THE ELAWRENCEZ MBLE. FROM PROC. OF THE TUNNEL AND
SHAFT COMFERENCE, MINNEAPOLIS, MINNESOTA, HAY 15«7,
1968,

HAMILTON, W. H.

RAPID EXCAVATION=PROBLEMS AND PROGRESS

[ CHAPTER 19 ), 2k8«S5S, 19740,

LANCUAGE ®ENGL I SH

FUNDING ORGANIZATIONIS)
GREATER CHICAGO+METROPOLITAN SANITARY DIST.QF,
CHICAGO, ILIUSA.
CHICAGE: IL. USA

THIS In-SKTU REPORT CONTAINS REVIEW OATA. THE
UNOERGROURD OPEMING OISCUSSED IHWGLUCES THE ONM GOING
EXCAVATION OF THE LAWRENCE AVENUE SEWER SYSTEm
(CHICAGO, ILa, USA) o THE PROJECY TINVESTIGATED IS
UTILIZED FOR SEWER PURPOSES. THE TBM METHOO REPRESENT

THE EXCAVATION TECHNIQUE STUDIED. THE AEPORTED
FRAGMENTATION METHOOD SERVICING PROJECT EFFORTS
INCLUDES MECHANIOAL ABRASION (ROTARY) . THIS DOCUMENT
INCORPORATES ADOITIOMALLY TUNNELING HACHIME
CHARAGTERISTICS.
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THE ®HUGHES TOOL? MOLE DEVELOPMENT.
THE TUNKEL AND SHAFT CONFERENCE,
MINNESOTA, MAY 15-7, 13648,

GLASSy Js Me SHOLTESS, G, De
RAPID EXCAVATIDN-PRCBLEMS AHO PROGRESS
t CHAPVER 20 ), 258=T1, 1570,
LANGUAGE SENGL ISH

FROM PROC, OF
MINMEAPOLIS,

PUHOING ORGANIZAT JUN(S)
U5, BUREAY OF RECLAMATION

THIS IN=SITU REPORT CONTAINS REVIEW DATA, THE
UNDERGRQUND OPENINGS DISCUSSYD INCLUDE THE COMPLETED

EXCAVATIOM OF THE TUMNNEL NOs 1y HAVAJO IKOIAN
TRRIGATION PROJECT (NM., WUSA) AND THE COMPLETED
EXCAVATION OF THt TUNNEL NO, 2, NAVAJO INDIAN
TRRIGATIOM PROJECT (NN, , USA} . THE PROJECTS

IMVESTIGATED ARE UTILIZED FOR
THE ORILL AND BLAST {FyYLL FACEI
REPRESENT THE EXCAVATION TECHNIGUES STUDIEO. THE
REPORTED FRAGHENTATION HETHODS SERVICING PROJECT
EFFORTS IMCLUDE CONVENTIONAL EXPLOSIVE {UNSPECIFIEQ)
ANO HMECHANICAL ABRASION (ROTARY) . THIS OOCUMENT
INCORPORAIES AQCITIONALLY TUNNELING HACHINE
CHARACTERISTICS. TawM EXCAVATION RATE I5 ALSO
DISCUSSED,

IRRIGATION PURPOSES.
METHOD ANO TEM METHOD

THE *ROSBINSZ MOLE-STATYUS ANG FUTURE,
THE TUNNEL ANO SHAFT CONFERENCE,
HINNESOTA, MAY 15=7, 1368,
ROBBINS, R, J.

RAPIC EXCAVATION-PROBLEMS AND PROGRESS
( GHARTER 21 ), 272-95, 1570,
LAMGUAGE S ENGLISH

FROHW PROC. OF
HIMNEAPOLISS

PERFORHING ORGANI