
_ _ ._ _ _ . _ - . __ ._ _ _ . _ . _ _ _ _ _ _ _ . _ __ _ _ _ _ _ _ _-

8
,

+
.,

'

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES; -

TRIP REPORT

SUBJECT: Short course on Mechanical Excavation Techniques in Mine
Development and Production offered by the Colorado School of
Mines, Golden, Colorado. (20 3702 021-010 001)

'

DATE AND P1ACEt October 15 17, 1990 at the Colorado School of Mines, Golden,
Colorado

AUTHOR: Asadel H. Chowdhury

DISTRIBUTION:

CNWRA: EEQ: $3El:,

J. Latz S. Hearse S. Rowe
Directors J. Funches
Element Managers S. Fortuna

5. Stiltenpole
J. Bunting
M. Nataraja
J. Pearring
M. Silberberg
W. Ott
J. Philip

i

'i

1
|

h/901:17oiss 9o121o
PDR WASTE 2b'![l
WM-11 PDR

.Rf|kubyyA d ''
.

I
Aijlf



-- - .. .. - -- - -. - . . - -_ - . - - - _ . .- - .- .-

,

, .

. .
.

. ,

CENTER FOR NUCLEAR WASTE REGUIATORY ANALYSES
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|

SUBJECT: Short course on Mechanical Excavation Techniques in Mine [
; Development and Production offered by the Colorado School of

;

Mines, Golden, Colorado. -(20 3702 021 010 001)

DATE AND PIACE. October 15 17, 1990 at the Colorado School of Mines, Golden,
Colorado j

t

PERSON PRESENT: Asadul H. Chowdhury i

BACKCROUND AND PURPOSE OF TRIP: !
i
,

The Colorado School of Mines with the sponsorship of The Earth Mechanics
Institute (EMI) and The Institute of Shaft Drilling Technology (1.)T) offered an '

intensive short course to provide a comprehensive review of-new-and emerging
mechanical excavation technologies for excavation in hard rock. This course !

included discussion on equipment and techniques both for horizontal and vertical f
underground openings, ,

The purpose for attending the course was to enhance my background and to maintain |
familiarity with the state of the art mechanical excavation technologies.

{
SUMMARY:

>

The course began with the presentation on principles of mechanical rock cutting |,

! and boring. The primary emphasis chroughout the course was the mechanical !
I ercavation techniques on hard rock mining yhere considerable need and interest

currently exist for replacing conventional drill and blast operations. The
course covered the equipment and " :.tiques both for horizontal and vertical

,

underground openings, including ths ;,pplication of roadheaders, tunnel and raise
;

borers, shaft drilling machines, and mobile mechanical miners. For each type of .

| equipment, the course presentation. included discussion on the history of i

| development, design principles and operation, geotechnical considerations,
I machine and cutter selection criteria, bit design, performance prediction, cutter !
| wear and cost estimation, muck removal and hoisting, ground support, site

preparation, machine dismantling and reassembly, field equipment operations, !
suitability to particular mining schemes, and mechanical excavation costs versus |
conventional mining costs. I

This course also included presentations on case history and future anticipated
developments in mechanical mining equipment, and a demonstration tour of the rock ;
mechanics laboratory of the Earth Mechanics Institute of the Colorado School of ;
Mines. The Earth Mechanics Institute is currently working on a DOE project on
mechanical excavation techniques on hard rock. For this purpose the EMI has -

collected welded tuff rock blocks from Apache Leap area.

!
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IMPRESSIONS / CONCLUSIONS!

The course was very informative in presenting the state of the art mechanical
excavation technologies for use in hard rock excavations. A copy of the course
cutline, and a list of speakers, and participants are attached. The detailed
course notes are available from the author of this trip report.

,

PROBLEMS ENCOUNTEREDi None

PENDING ACTIONSI None
*
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Asadul }{. Chowdhury" Date
,

I CONCURRENCE:

A- / / 98 '

Allen R. Whitin Dat/
Director, WSE&I
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COURSE SCHEDULE*

.

'

!

Monday, October 15
.

7:30 a.m. Registration-

8:0/ Welcome and Introduction
! 8:0 Principles of Mechanical Rock Cutting and Boring

Levent 0:demir, Co!orado School of Mines
'9:15 Rock Property and Geologic Factors

Levent 0:demir, Colorado School of Mines
; ,
'

10:15 Coffee Break
i 10:30 Mine Design, Development and Production i

Considerations for Mechanical Mining -
Bill Hustrulid, Colorado School of Mines

12:15p.m. Lunch
1:15 Tunnel Boring Machines Design, Operation. Selection

and Cost Estimation
Jim Friant,The Robbins Company

'3:15 Coffee Break
3:30 Tunnel Boring Performance Prediction

Jim Friant,The Robbins Company
| 4:30 Tunnel Boring Applications in Mining

Levent 0:demir, Colorado School of Mines'

7:00 Hospitality Hour (Cash Bar)
7:30 Banquet - Denver Marriott West

Banquet Speaker Mr. Don Zeni,
President, Zen! Drilling Company

'

Tuesday October 16 i

,

8:00a.m. Raise Boring Machines . Design, Selection and Operationi

Tom Wake,The Robbins Company
10:00 Coffee Break
10:15 Raise Boring Operations in Mine Development -

Equipment Set up, Operations an! Case Histories
,

Dick England, J. R. EnCand Consultants Ltd.
12:15p.m. Lunch
1:15 Shaft Drilling Machines . Design, Selection Operation

and Case Histories
Joe Benjamin, Construction Drilling Associates :

2:15 Shaft Boring Machlues . Design, S lection, Operation
and Case Histories

Jim Friant,The Robbins Company,

3:15 Coffee Break
3:30 - Shaft Bits, Cutters and Muck Removal

Euclid Wonien, Zen! Drilling Company
> ;30
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Wednesday, October 17
,

8:00a.m. Roadheaders . Design, Selection, Operation and Case Histories |,

Dave Neil, Neil and Associates, Inc.
10:00 Coffee Break
10:15 Mobile Miner. Design Operation and Mining Applications

Jim Friant,The Robbins Company
11:15 Other Mining Machines . Impact Miner, Win Miner, etc.

Levent Ordemir, Colorado School of Mines
12:15p.m. Lunch
1:15 Novel Rock Fragmentation and Boring Techniques,

Le it Ordemir, Colorado School of Mines
2:15 Methods for Site Investigations, Laboratory Testing, Cutter

and Bit Selection, Machine Performance Predletion
Levent Ordemir, Colorado School of Mines

3:15 Coffee Break '

3:30 AutomsJon of Mechanical Boring Equipment
AndyAnderson, The Robbins Company

4:30 Future of Mechanical Rock Excavation Open Forum
.

AllSpeakers '

5:00 Closing Remarks and Adjournment

i
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Course Speakers i

!

'

;

Levent Czdemir Joe Benjamin
Department of Mining Engineering Construction Drilling Associates
Colorado School of Mines Mayes Lane, Sandon
Golden, CO 80401 Chelmsford, Essex CMZ 7RP !

England i

Bill Hustrulid i
Department of Mining Engineering Euclid Worden !

Colorado School of Mines Zeni Drtling Company j
Golden, CO 80401 324 Eighth Street .

Morgantown, WV 26505

Jim Friant i
The Robbins Company Dave Net
22445 76th Avenue South Nelart Associates
Kent, WA 98031 1782 S. Granby Street

,
-

:
Aurora, CO 80012

Tom Wake
The Robbins Company Andy Anderson
22445 76th Avenue South The Robbins Company

| Kent, WA 98031 22445 78th Avenue South
i Kent, WA 98031 i

D;ck England
J. R. England Consultants Ltd.
1021 Dublin Street i

Sudbury, Ontario, Canada
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COLORADO SCHOOL OF MINES - SPEC 2AL PROGRAMS & CONTINU2NG EDUCAT2CN 1
\ .

MECHANICAL EXCAVATION TECHNIQUES IN MINING AND UNDERGROUND CONSTRUCTION

October 15, 0190 to October 17, 1990

l REGISTRATION LIST

L. Anderson Joseph M. Culkin
Chief Engineer Area Manager - Raise Drilling
The Robbins Company Dynatec Mining Corporation
Box 97027 12567 W. Cedar Dr.
Kent , WA 98031 Suite 100

Lakewood , CO 80228
Steven C. Beason
Bureau of Reclamation Rick Evans
P. O. Box 25508 Superintendent-Drilling Op.
Denver, CO 80225-0508 Cherrington Corp.

P. O. Box 254788
Tom Charles Sacramento, CA 95865
Mechanical Engineer
Cherrington Corp. Errol Gardiner
P. O. Box 254788 Sr. Mining Engineer
Sacramento, CA 95865 Science Applications Int'l.

101 Convention Center Dr.
Denns Chiari Suite 407
Mining Engineer Las Vegas, NV 89109
Bethenergy Mines Inc.
Cambria operations William A. Girdley
P. O. Box 29 US DOE
Ebensburg, PA 15931 8749 Isola Drive

Las Vegas, NV 89117

Mgr.)1 Chowdhury
Asdu

for Repository Design Don Gray
Southwest Research Institute - Mine Operations Planner
6220 Culebra Road Newmont Gold Company
San Antonio, TX 78228-0510 1700 Lincoln Street

Denver, CO 80203
Uel Clanton
Dept. of Energy Brad Hols
P. O. Box 08518 Research Engineer
Las Vegas, NV 89193-8513 Caterpillar

P. O. Box 1895
Marko Corazza Peoria, IL 61656
Project Engineer
Geodata J.G.S. (Ian) Hynd
C. So Duca degli Consultant
Abruzzi 48E Consultant
10129 Torino 1952 W. Harran Circle
Italy Tucson, AZ 85704

Richard Jones
Superintendent-Shop Equipment
Cherrington Corp.
P. O. Box 254788
Sacramento, CA 95865
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COLORADO SOHOOL OF MINES - SPECIAL PROGRAMS & CONTINUING EDUCATION 2
'

MECHANICAL EXCAVATION TECHNIQUES IN MINING AND UNDERGROUND CONSTRUCTION

October 15, 0190 to October 17, 1990

REGISTRATION LIST

N. Prasanna Kumar Dwayne Onagi
Sr. Engineer Drilling / Blasting Enginear
Roy F. Weston, Inc. AECL
955 L' Enfant Plaza, S.W. Whiteshell Laboratories
8th Floor Pinawa, Manitoba ROE-1LO
Washington, DC 20024 Canada

Ronald E. Kurta Hubert G. Schwelberger
Sales Manager Director Marketing
Howden Wirth Inc. Voest-Alpine Bergtechnik
34208 Aurora Rd. V111enstrasse 1
Suite 136 Zeltweg A8740
Solon, OH 44139 Austria

Jean-Michel Marino Gerry Shessel
Project Manager Chief Eng. Mining /Constr.
Cigar Lake Mining Corp. Howden Canada Ltd.
410-224 Fourth Ave S. 1510 Birchmount Road
Saskatoon Scarborough, ON M1P 2G6
Saskatchewan S7K-5M5 Canada
Canada

Donald E. Smith
Andrew I. B. McIlwain Engineer
Project Mining Engineer Kimball Equipment Co.
Mount Isa Mines, Australia 18465, 300 W
P. O. Box 751 Salt Lake City, UT 84115
White Pine, MI 49971

Bruce T. Stanley
Mark H. McKeown Project Lead Mining Engineer
Bureau of Reclamation Fenix & Scisson of Nevada,

l P. O. Box 25508 1050 E. Flamingo Ave.
Denver, CO 80225-0508 Las Vegas, NV 89119

Ken Monyak Evert Stenmark
Manager Engineering Rockwork Superintendent
Sandvik Rock Tools ABV Rock Group

I P. O. Box 639 P. O. Box 89426
i Bristol, VA 24203-0639 Riyadh 11682
l

Saudia Arabia
John Nangle
Newmont Gold Co. Nick B. Tomondong
One United Bank Center Project Lead Mecnanical Eng.
1700 Lincoln St. Fenix & Scisson of Nevada
Denver, CO 80203 1050 E. Flamingo Ave.

Las Vegas, NV 89119
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' COLORADO SCHOOL OF MINES - SPECIAL PROGRAMS & CONTINUING EDUCATION 3

MECHANICAL EXCAVATION TECHNIQUES IN MINING AND UNDERGROUND CONSTRUCTION

October 15, 0190.to October 17, 1990

REGISTPATION LIST

Robert S. Waters
General Engineer
U.S. Department of Energy
P. O. Box 98518
Las Vegas, tW 89193-8513

Merrick S. Whitfield
Hydrologist
USGS '

Box 25046
DFC, MS 421
Denver, CO 80225
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