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Foreweord

The Annual Symposia are informal meetings at which subjects
of mutual interest to geclogists and highway engineers are presented
and discussed. The value of gesological sciences and procedures to
the planning and construstion of highways has become recognized in
many areas vut the fullest efficiency of their use has not been
developed., The exchange of ideas always aids in more rapid advance-
ment and the aveidance of srrors and it is to this end that the
gympogla were originated by Mr. W. T. Parroti, Geologist for the
Virginia Department of Highways., The first Symposium was held in
the Highway Department's Auditorium in Richmond, Va., in 1950,

Extreme latitude is given the Sponsors as te the arrangements
and every effort is made to keep the Symposia simple to arrange
and conduct. Central themes are avolded and diversity of sub jects
encovraged, Practical aspects are considered highly important
and invelved scientific treatises have no place in the Sympesia,
It is felt that these aims have been ascomplished in all of the
Symposie held thus far and the continued interest and attendance
recommends that even greater efforts to sdvertise them are justi-
fied in the fulure,
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1956 Program Arrangemsnts

‘ The Symposia have alwayg tsen held in a one-day programs
that leave very littie time for the perscnal contscts and
dsvelopment of acqualntancesiiips whish, freguently, form the meost
profitable part or the scenference or meeting. Witn this in mind
there was an Innovation a2t the Ssventh Annual Symposium on Geolegy
ag Applied to Highway Engineering in the form of a Smcker the
evening before the formal program to which all who registered were
invited.

The refrecshments were previded by the Superior Stone
Cempany, Raleigh, N, C., and ths Becker County Sand and Gravel
Company, Cheraw, S. Co A large npumber of those who attended the
Symposium were on hand,and most ¢f the Speakers, thus making it
poasitle for the Speakers te feel more at ease In their approach
to their subjeects and te fit the expressed interests of their
preogpective listensrs at the next day's sessions. All declared
the aocial hour to be a definite sucscess. It was held at the
Sir Walter Hotel in downtown Raleigh whereas the program was held
in the Riddick Enginecering Bulilding on the North Carolina State
College Campus,

The Welcome to State College wasa glven by Chancellor
Carey H, Bostian who was introeduced by Dean J., H. Lampe, School
of Ergineering. The Responuse waz made by Chairman A. H, Graham,
North Carelina State Highway and Publles Works Cormission,

Presiding over the morning session was Dr, Ralph E. Fadun,
Head, Department of Civil Engineering, No C. State College, and
at the aftsrnoon session the presiding officer was Dr, Jasper L.
Stuckey, North Carolina State Geologist.

Between the morning and afternoon sessions lunch was
served in the College Dining Room following which there was
& color metion picture shown, "Relosation of U., S. 7C Between
Ridgecrsst and 0ld Fort, N. C." The film was produced by J. P,
(Pete) Bourke, Roadway Photcgrapher for the State Highway
Cormission and showed the construction of the spectacsular highway
across the mountain from clearing to final surfacing,

The Staff and facilities of the College Extention Division
of North Carolina State College who performed the details of
printing, publicity, reglstration and many other essential chores
are hereby acknowledged with the thanks of the Spensoring Committee.



Lendslides and the Ingineer

by
Robert ¥, Baker
INTRCDUCTION
of the engine in the sclution cof landslide problems

n well defined, Fow many years, railroad and highway
have charged him with responsibility for their proper
haJn freqUPnLLy “~l¢ed upon a geologist or an

oist for guidance in the solutlon cf large=-scale
fortunate*, the theory for scientific treatment
) inveztigators were forced to rely almost com=
xperisnce,

1 valitative data, but a corres
pproach was not available. Since

j be< that relate driving and
. 1 for erigineers to devote more and
T The aeye_qlmpnt of & reaconab'y rational proccedure
fundamentals of enginesering mechanics, Farthermore,

SR T ;euﬁ uf ?alge earth moving equipment, bringing with it a more
I'svoralble price for excavation, made slope stability a more frequent
conzlderation,.

h the increasing number ef slope stability problems, the
N

highw&y eLgipeer was faced with a choice between a qualltatlve or
emplrical method and the highly th@oreu¢Cd1 mechanics approach.
Almost without sexception, assistance from the geologic viewpoint was
reguested. The degree of success was varied. When help came from
the enginsering- ;ﬂﬁTuwy Field rogress was generally good, However,
for the acad r purely za 1¢ geologist, the transition to
Ehe i T on prac Aasion came with considerable
dirdieul inst latter condition led to the
selection of engineers wi mechanics background. Within

the so0lil engineering field, st in s;ope stability was great,
ancs numercus engineers became rested from a fundamental view-

o
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both geologists and englneers active in the studies of

it has been increasingly more common to encounter

z5 ©To the mest desirable organization for problems

the hwo sc1enﬁego It is the purpose of this paper to
pe3sible interrelationships, and to cite a typical landslide

RELATICN BETWEEN GECLOGIZ AND ENGINEFRING PRINCIPLES

liv 2rder Lo clarify the discussion that follows, certain



terminology needs clarification. A landslide¥* is defined as
"downward and outward movement of slope-forming materials com-
posed of natural rock, soils, artificial fills or combinations
thereof". Falls, slides, and flows, are the three principal
types of landslides, and can be differentiated simply on the
basis of the forces and resistance to movements¥*. Falls are
masses that move down the slope in leaps and bounds, largely
under the direct force of gravity. ©Slides are those movements
for which a significant shearing resistance exists at the slip-
surface, and flows are landslides for which little or no shear-
ing resistance is available along the surface of separation.

A landslide problem will be used in a rather specific sense
to differentiate between an academic or pure science approach and
a specific set of conditions that require a practical solution.
Geologic principles are defined as those data that describe, in a
qualitative fashion, the history of the area, the development of
the landslide, and the causes and contributing factors to move-
ment. Engineering principles will refer to those factors that
produce, in a falrly direct manner, quantitative values that
delineate resisting and motivating forces as well as the economics
that are involved.

It is quite obvious that geology and engineering will over-
lap, particularly in practice. The borderline situations involve
very argumentative factors. However, since precise delineation is
not important for the purposes of this paper, no detailed differ-
entiation will be attempted.

One perspective of the relative position of geologic and
engineering principles in a landslide study is contained in Table
I. The steps in the investigation were outlined, and the use of
basic principles from the two sciences were considered. An effort
was made to delineate between the degree of importance of basic
principles at various stages in a study. Rather arbitrarily a
"major" or '"minor" status was assigned. There is very little real
significance to Table I, although two conclusions might be drawn:
one, geologic principles are extremely important in the investi-
gational and analytic phases, while engineering principles are
particularly necessary in the analytical and solution stage; and,
two, neither of the two sciences should be ignored during any
phase of the study.

* Definitions from "Landslides and Engineering Practice" a
forthcoming book prepared by the Committee on Landslides Investi-
gations of the Highway Research Board.






