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Landslide susceptibility mep of the Emsworth 7i-minute quadrangle,
Allegheny County, Pennsylvania

3y J. S. Fomeroy TN
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guide to areas of past landslide and present landslide susceptibilivy.
The 1m2p is not designed to rerlsce cetailed studies of cpecific sites

by cocmpetent technical psrsonrsl. Rather, it dslineates areas where
such detailed studies are most vital to the safety and welfare of the

eneral public, In these arezs, site examinations are necessary in order

(]

to seek firm evidence of the dagree of difficuliy that slope insgabilivy

4]

may pose to a contemplated land use, and so to define whether costs of
hazard prevention are cammensurate with the value of the ccntemplated use.
Preparation of the rap was sponsored by the ippalachian Regional Cosmission
(ARC contract no. 7h4-31).

The map is based on an interpretation of large-scale (1:12,000) aerial

photographs (series GS-VIGY) taken on April 1l;, 1973. About one week of

field work during fall 1973 supplemented the aerial photcgraph interpreta-

tionse.

LOGICAL
C’toﬂ BN v. f"/’? ifg},



Inforration from soil survevs Ly the Soil Conservaticon Service

< .S. Dept. of ngriculture, 1973) was intecrated with data frcem an early

on togographic maps the contour interval and the configuration of the

contours alone are not sufficiently dztailed to allow for the delirea-

-

rcenéslides shown on the map were identified and plotted by dircct field

orservations. This map does not purport to show all recent landslides,

8}

because most slides are so small that thev could not ke shown at the

scale of the map. Such a thorough landslide inventory would reguire

many weeks or rmonths of effort in the guadrancle.



The rocks exposed in the Imsworth cuadrancle are more or less flat-
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ncnhodded red rnudstone and related residual and colluvial soils are

s.vere slope stability oroblems are underlain by

.

rudstone horizon, the "Pittsburgh redbeds,
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which ranges from 20 fecet
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the Ohio River (Winters,
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ferred that most slopes in the cuadrangl
stakle under natural conditions, rut, as is shown on the map, many

sitive and their natural ecguilibrium can be readily
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2t. By far, the greatest nunker of landslides in the region occur

n

ur
when a slope is oversteepened, overloacded, ox otherwise wmodified by man
in the course of development of housing, roads, pivelines, and other
features, The largely prehistoric slump benches prokeably were formed
under extrermes of climate no longer characteristic of the area., Rela=-
tively recent landslides on natural, undisturked slopes largely are

causad by unusual conditions, such as extremely heavy and prolonged

rainfall.
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cuts in rock--a slope stability study on Interstate routes 279 and
79 near Pittsburgh, Pennsvlvania: Pennsvlvania Dept. Hignways
Bur. laterials, Testing and Research Rept., 130 p.
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U. S. Department of Agriculture, Soil Conservation Service, 1973, Soil
survey maps for Allechenv County, Pennsylvania,

.

Winters, D. M., 977, Pittsburgh redteds--stratigraphy and slope

stability in 2llecheny County, Pennsvlvania: Univ. Pittsburgh

unpubk., M.S. thesis, 49 p.
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(1) zock types; (2) nzture of rock layering: (3) rock fracturing: !

'
(4) attituvde oI zock lavers: (5) composition and thickness of soil

o]
Ha

cover: (b) permezability of rocks and soils: &and (7) steepness

many slopes as ledges and cliffs, whereas siltstone and shale zare

rarely well exposad except in cut banks of streams, in other very

steep natural slopes, and in miZnmade exposures such as highway cuts.

2. Rock layering.--The rocks form layers commonly 1 to 10 ft

but in places layers exceed 30 ft. For example, a 2-ft layer

(]

o

)

0

Ve
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of limestone may rest on 7 ft of shale which in turn rests on a sand-

stone layer 10 ft thick. It is also common to find that a layer of

|

1in as 1 inch lies between two laycers of sandstone cach many
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Some rock layers are conzinuous over a nunbsr of miles, buc moSst
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sanisteone lovers, for cmample, probably grade leterally Into zno:ther

, permsabilicy,
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rock
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Attitude of rock layering.-~In Allegheny County, most

layers dip at such small angles that their attitudes can best

In somxe

horizontal. In 2llezheny County, rock actitude is

grade), but most

feet per mile rather than in degrees or in percent of

areas, layers dip more than 200 ft per mile (about 2°

®

layers have gentl

landsliding on cverdip slopes, where rock layers dins in the
dircction as cha sleozes buc at lesser aznzles than the slioses.
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r dips, and locally they are

most critical
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be meas- |
grade,

or 4 per-




G

~1

L]

"
o

17

i8

26—

Y
e

3 . SAT YT A = — o B = . P - N
5. Soil cover.--Soils ara composed cihlelly o inz-3r 2ingra
N - . B Y 4 - . LI - ER. ) ..o ™ 2 - -
conszizuants derived from rock dazcomposition cduring weatiering.,  Low
t
-, o - am~* ] Ao 34« S # v 2. ~ + F L m - TN omne e e - 1
cver, s0il mzans different chings to differsnt people. For exanmple,
C 2 soil sciznatlisc soil o oT - 1 £ 1ire z2nd hzs undzruone near-
0 & sO0L.L scl&ncst, sOil S\.—?_’JO-&.S p-a-.l. LiTe <t fas uneeliohie Lizel .
.
Ciram T - AT A o eyl £ o 1 [ £ Y 4-~5 = = 3 1Syt —=-
surlace zomation resulting from the Interactisn of climace and livizng
R JRRPUIS. O SIS : AmA sl ias . T - emi) ra~sle
matzer, conditloned by slope znd relief. An agriculcural soil ravely !
|

tion of & soil, TFor pressat pursoses, soil is used in the engineering.
‘
sense; iz applies not only to material resulting from rock weatharing ;
in place, but also to masses of fragmenzed and decomposed rock parcicle
|
that have been transportad and redeposited elsewhere. Examples of i
f

transported soils are colluvium and alluvial terrace deposits, both
of which can be subject to landsliding,

In Allegheny County, soils of the hill tops are relatively thin,

less than 6 ft thick in many areas.

where bedrock crops out, are relatively thin on many upper slopes, and:

Soils of hill slopes are absent

are ma2de up of more than 20 It of colluvium near and at the base of
many slopes, Valley-bocr:iom soils genarally have nearly level surfaces,
i
and 50 are not a significant factor in wost landsliding; they ma
crxceed 130 £t in thickness. .
Ul S, GuVaadl WNT VIS OFFICE 25 0 - 5171
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- tte casacicy of bedrock and soil to tranmsnit water., Sondstone in alle-
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'+ ground water than are siltstone and shale layers.
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16 composed largely or entirely of clay. Saturati o

1

17 water 1s most likely to be complete in zones where permeable materials

18 overlie relatively impermeable materials., This saturation, coupled

12 with lateral movement of water in these zones, enhances lubrication,

i

26— and so potential instability.
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se water is a key agent in landslide susceptibility, perme-
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Creep: (Common evidences - (A) Moved joint blocks
of layered rock; (3) trezs with curved trunks cla-
cave upslope; (C) cisplaced posts, poles, and
~mcnuments; (2) broken or displaced recaining walls
znd founcaziorns; (E) roads end rzilroads moved cut
o alignment; (F) turi rolls cdownslope Izcom
creeping toulders; (G) stome-line at approxizat
base of creeping soil.
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