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HIGHWAY GEOLOGY SYMPOSIUM:
Its History, Organization, and Function

Born of the need to establish a better understanding and closer
cooperation between geologists and civil engineers in the highway industry, the
Highway Geology Symposium was organized and held its first meeting on February
16, 1950 in Richmond, Virginia. Since then, 31 consecutive annual meetings
have been held in 22 different states. Between 1950 and 1962 the meetings were
held east of the Mississippi River, with Virginia, Ohio, West Virginia,
Maryland, North Carolina, Pennsylvania, Georgia, Florida, and Tennessee serving
as the host states.

In 1962, the Symposium moved west for the first time to Phoenix, Arizona.
Since then, it has rotated, for the msot part, back and forth from east to
west. Following meetings in Texas and Missouri in 1963 and 1964, the Symposium
moved to Lexington, Kentucky in 1965, Ames, Iowa in 1966, Lafayette, Indiana in
1967, back to West Virginia at Morgantown in 1968, and then to Urbana, Illinois
in 1969. Lawrence, Kansas was the site of the 1970 meeting, Norman, Oklahoma
in 1971, and 01d Point Comfort, Virginia the site in 1972.

The Wyoming Highway Department hosted the 1973 meeting in Sheridan. From
there it moved to Raleigh, North Carolina in 1974, back to the west to Coeur
d'Alene, Idaho in 1975, Orlando, Florida in 1976, Rapid City, South Dakota in
1977, and then back to Maryland in 1978--this time at Annapolis. Portland,
Oregon was the site of the 1979 meeting, Austin, Texas in 1980, and Gatlinburg,
Tennessee in 1981. The 1982 meeting was held in Vail, Colorado in September.
Meetings in 1983 and 1984 are planned for Georgia and California.

Unlike most groups and organizations that meet on a regular basis, the
Highway Geology Symposium has no central headquarters, no annual dues, and no
formal membership requirements. The governing body of the Symposium is a
steering committee made up of about 20 engineering geologists and geotechnical
engineers from state and federal agencies, colleges and universities, as well
as private service companies and consulting firms throughout the country.
Steering committee members are elected for three-year terms, with their
elections and re-elections being determined principally by their interests and
participation in and contributions to the symposium. The officers include a
chairman, vice chairman, secretary, and treasurer, all of whom are elected for
a two-year term. They may succeed themselves for one additional term.

A number of three-member standing committees handle the internal and
external affairs of the organization. Some of these are: the By-Laws
Committee, Public Relations Committee, Award Selection Committee, Publications
Committee, etc. Committees are held to a minimum for the most part, however,
to avoid bureaucratization of the organization. The 1lack of rigid
specialization, requirements, and routine and the relatively relaxed overall
functioning of the organization is what attracts many of the participants.

Meeting sites are chosen two to four years in advance and are selected by
the Steering Committee following presentations made by representatives of
potential host states. These presentations are usually made at the Steering
Committee meeting, which is held during the Annual Symposium. Upon selection
the state representative becomes the state chairman and a member pro tem of the
Steering Committee. Depending on interest and degree of participation, the
temporary member may gain full membership to the Steering Committee.
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The symposia are generally set up for two and one-half days, with a
day-and-a-half for technical papers and a full day for the field trip that
usually occurs on the second day. In most cases the activities begin on
Wednesday morning with the opening session. The field trip is ususally set for
Thursday, followed by the annual banquet that night. The final technical
session usually ends by noon on Friday. '

The field trip is the highlight of the meeting. In most cases, the trips
traverse from 150 to 200 miles, provide for six to eight scheduled stops, and
require about eight hours. Occasional cultural stops are scheduled aroupd
geo]ogica] and geotechnical points of interest. In Wyoming, for example, the
group; viewed landslides in the Big Horn Mountains; Florida's trip included a
tour of Cape Canaveral and the NASA space -installation; the Idaho and South
Dakota trips dealt principally with mining activities; North Carolina provided
stops at a quarry site, a dam construction site, and a nuclear generating site;
in Maryland the group visited the Chesapeake Bay hydraulic model and the
Goddard Space Center; the Oregon trip included visits to the Columbia River
Gorge and Mount Hood; the Central Mineral Region was visited in Texas; and
Tennessee provided stops at several repaired landslides in Appalachia.

At the technical sessions, casevhistories and state-of-the-art papers are
the norm. Highly theoretical papers are the exception.

For more information regarding the Symposium, contact any of the steering
committee members listed in this publication.
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*HIGHWAY GEOLOGY SYMPOSIUM

Medallion Winners

Hugh Chase - 1970
Tom Parrott - 1970
Paul Price - 1970
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R. J. Edhonson - 1972
C. S. Mullin - 1974
A. C. Dodson - 1975
Burrell Whitlow - 1978
Bi1l Sherman - 1980
-Virgil Burgat - 1981
David L. Royster - 1982
Henry Mathis - 1982

*In 1969, the Symposium instituted an awards program, and with the support
of Mobile Drilling Company of Indianapolis, Indiana designed a plaque to be
presented periodically to individuals who have made significant contributions
to the HGS over a period of years. The award, a 3 1/2" medallion mounted on a
walnut shield and appropriately inscribed, is presented during the banquet at
the Annual Symposium. '




STEERING COMMITTEE MEMBERS
1982

Dr. Terry R. West - Chairman

Assoc. Professor

Department of Geosciences and Civil Engineering
Purdue University _
West Lafayette, Indiana 47907

Phone - (317) 494-8171

Burrell S. Whitlow - Vice Chairman
President

Geotechnics, Inc.

231 Walnut Avenue

Vinton, Virginia 34179

Phone - (703) 344-4569

David L. Royster - Secretary

Director of Soils and Geotechnical Engineering
Tennessee Department of Transportation

2200 Charlotte Avenue

Nashville, Tennessee 37203

Phone - (615) 641-4775

W. D. Bingham - Treasurer
State Highway Geologist
Department of Transportation
Division of Highways

Raleigh, North Carolina 27611
Phone - (919) 733-6911

William F. Sherman

Chief Geologist

Wyoming Highway Department
P.0. Box 1708

Cheyenne, Wyoming 28001
Phone - (307) 777-7456

Joseph A. Gutierrez

Geologist

Mideast Division

Vulcan Materials Company

P.0. Box 4195

Winston-Salem, North Carolina 27105
Phone - (919) 767-4600

Henry Mathis

Assistant Director

Division of Materials

Geotechnical Session

Kentucky Department of Transportation
Frankfort, Kentucky 40601

Phone - (502) 564-3160

- vi -

TERM EXPIRES

1982

1983

1982

1984

1983

1982

1983




R. G. Charboneau 1982
Chief Geologist

Idaho Department of Highways

P.0. Box 7129

Boise, Idaho 83707

Ed J. Zeigler, Associate 1983
Rummel, Slepper, and Kahl

1035 N. Calvert Street

Baltimore, Maryland 21202

Phone - (301) 247-2260

Vernon L. Bump 1984
Foundation Engineer '

Department of Transportation

Division of Highways

Pierre, South Dakota 57501

Phone - (605) 773-3401

David Mitchell 1984
Soils Engineer

State Highway Department of Georgia

Forest Park, Georgia 30050

Phone - (404) 363-7520

L. Edwin Garner 1982
Geologist

Bureau of Economic Geology

University of Texas at Austin

University Station, Box X

Austin, Texas 78712

Phone - (512) 471-1534

Berke Thompson ' 1982
Assistant Director

Materials Control, Soil and Testing Division

West Virginia Department of Highways

312 Michigan Avenue

Charleston, West Virginia 25311

Dr. Michael A. 0Ozol 1983
Research Institute for Advanced Studies

1450 S. Rolling Road

Baltimore, Maryland 21227

Phone - (301) 247-0700

Mitchell D. Smith 1983
Engineer

Research and Development Division

200 N.E. 21st Street

Oklahoma City, Oklahoma 73105

Phone - (405) 521-2671

- vii -




Gerald E. Wallace 1983
District Geologist

Missouri State Highway Department

Town and Country, Missouri 63131

Phone - (314) 966-3800

W. A. Wisner 1984

Geologist

Florida Department of Transportation

Office of Materials and Research

P.0. Box 1029

Gainesville, Florida 32601 \
Phone - (904) 372-5304 ' .

Walter F. Fredericksen , 1982
Kansas Department of Transportation

R.R. #2, Box 13B

Erie, Kansas 66733

Phone - (316) 244-5530

John B. Gilmore . 1983
Colorado Highway Department

4340 East Louisiana

Denver, Colorado 80222

George Meadors ' 1983
Virginia Department of Highways and
Transportation
1221 East Broad Street
Richmond, Virginia 23219
Phone - (804) 786-4715

Harry Ludowise 1983
Federal Highway Adm1n1strat1on

610 East Fifth Street

Vancouver, Washington 98661

Newly elected to the Steering Committee:

Jeff Hynes - Colorado Geo]og1ca1 Survey

W111ard McCasland - Mater1als Division, 0k1ahoma Department
of Transportation

Marvin McCauley - California Division of Highways

- viii -




TABLE OF CONTENTS

welcome and Opening Remarks

JORN e ROTA. s esseeeenenenenenenenensnnnes S S

Exper1menta1 Compaction of Collapsible Soils at Algodones, New Mexico

Warren Bennett..........ocvevens C et reer i ssresrat et it en st b et taneana 3
Engineering Geology, Relocation of State Highway 91, Climax Mine Area,

Summit County, Colorado

John B. Ivey and Jerome B. Hanson............ccoveunvenn Ceeer st saeeaaneas 30
Slope Stability Consideration of the Colorado State Highway 91

Relocation

Darrel V. Holmquist........... Ce e eecerresattass et ntneeeas Cerearenneas . 62
Application of Vacuum Hor1zonta1 Drainage

Rimas Pakalnis and T. Lutman............. et et eeeteaieteer et veed 77
Stabilization of Toppling Rock Slope Failures

Duncan C. Wyllje and David F. Wood........ Cerisennaaas Ceeeennens ceeneea...103
Engineering Geology of Vail Pass I-70

Charles S. Robinson and Dale M, Cochran.........ccvivunnvnns Cereereesenans 116
Geology of-the Glenwood Canyon Along I-70

Jeffrey L. Hynes.....ovviiieriiinnniennnnns Chtreseerteaeeraeaenn theeeeaan 136
Geotextile Earth Reinforced Retaining Wall Tests

J. R. Bell, R. K. Barrett, and A. C. Ruckman..... cereeranen et ereenenanen 147
Geothermal Heating of the Bridges and Tunnels in Glenwood Canyon

Kynric Pell and John Nydahl....... et ettt ceeene ve....108
Predicting the Strength of F1e1d Compacted Soil from Laboratory Tests

Y. Liang and C. W. Lovell..everrrennnnnnnnnnns et eiieiieane, Cereeeaaiane ..186
Determination of Friction Angle Values for Rock Discontinuities in

Regard to Stability of Highway Cuts

S. C. Teme and T. R. West.......... e et et e ...202
‘Computer Generated Maps '

A, KeTth TUPRE . st sttt iiieieeiereenereennnns R, eeeeens eeen 231
Evaluation of Differential Settlement of Collapse Potential

Richard C. BeNSON.....cvevivennieneneneeess e ettt 241
Geotechnical Applications in Maintenance and Reconstruction of the

Existing Highway System

William F. Sherman......... e i e e, 257
Fly Ash Leachate in Highways

T L SO 4T ' o ..271
Appendix A - Registration List.......... C e ereerae et Ceirenreaas 276
Appendix B - Hosts and Sponsors..... Cres e Crieerreres e 283

Appendix C - List of Previous ProceedingsS.ceueeeeerereerneosseeereeeeeannnes 284

- jx =




Welcome and Opening Remarks
Highway Geology in Colorado And Overview

Abstract
by

J. W. Rold
Colorado Geological Survey
Denver, Colorado

Geologic factors are a major control mechanism for all aspects of Colorado
highways. Both the regional and the local topography in Co]orado directly
result from geological controls. This control ranges from our major valleys
and mountain ranges to the smallest canyons. Because of the scale of these
major topographic wunits in Colorado, the major transportation routes
themselves--from the days of the Indians and early explorers, to today's
interstates--are directly controlled by the regional and local geology. Since
early historic times, topography, the soils, and the mineral resources have
controlled the Tlocation of the population and the service centers, and
therefore, the requirements for a transportation system.

Colorado's mineral resource Tocations, which are obviously governed by the
geology, have had a definite shape on our transportation needs. Had gold been
discovered at the confluence of St. Vrain and the South Platte instead of
Cherry Creek and the South Platte and early gold production established in the
St. Vrain or Poudre drainages instead of Clear Creek, the major metropolitan
area and cap1t01 of Colorado might well have been Platteville instead of
Denver.

The location, character, and intensity of major canyon routes and mountain
passes is definitely controlled by the tectonics, the rock character the
geological history, and erosional processes. Not only does the regional
geology control the general location of our transportation, and therefore
highway corridors, local geologic factors and processes control the specific

-1 -




Tocation, designed feasibility, and the cost of not only construction, but also
the maintenance and the safety of the roadway.

These factors could be classified under rock characteristics, processes,
and hydrology. Specific rock characteristics are hardness or strength, which
determine the stability, height, slope, and shape of cut slopes, erodability,
bearing strength, rippability, structure relates to dip, strike, and beddfng
of sedimentary or layered units, foliation, faults, and joints. Stability
relates to shrink swell, hydrocompaction, and mine subsidence. Geologic
processes include landslides, mud and debris flows, rockfall, avalanches,
seismicity, and erosion. Hydrology relates to flood plains, water saturation,
seasonal changes, drainage, and hydrology's impact on stability, particularly
in landslides and swelling soils.

The manner of investigating, predicting, and mitigating the effects of
these geologic factors controls the economics of construction and maintenance
and, more importantly, the safety of our highways.

This symposium should address many of these ubiquitous and unique problems
of Colorado highways.




Experimental Compaction of Collapsible Soils at Algodones, New Mexico -

by

Warren Bennett
Geotechnical Engineer

State of New Mexico Highway Department

In order to determine the efficacy and capabilities of various potential
methods of compacting co]]épsib]e (hydro-compacting) soils, four methods of compaction
were tried in a test program under controlled conditions. The test series included
both minimal efforts and estab]ishedﬂcommercia] techniques never used on these soils.
They included forced wetting, without and with vertical drain channels, and the use
of vibroflotation and impact compaction. In addition to determining which methods
were effective, the experiment was intended to make the potential contractors and
subcontractors aware of the capabilities and 1imitations of their methods to refine

the bidding and maximize the returns.

In addition to explaining the trial methods and the results obtained, the
results of the bidding and construction procedures on the two production projects
will be discussed, inciuding the methods selected, the specifications used and the

apparent savings.






