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ABRSTRACT
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INTRODUCTION
In the amale of geomcerphology the process Enown 48 fass
wasting ranks high on the list of contendsrs when discussions
ot lared aved land use i envolved. According fto the glossary

of geclogy the definittion of mnass wasbing lsithe dislodgement

and  dawn il oand vock material wnder the

ope transpovt of

. hils

divrect application of graviiational body sitvas

Fep 0 Gy uviler

Mappers when material is nebt bheling carried withi
gome obher medioun,. This displacement can be slow such as

gl argd sclifluction, or fast like rockfalls,reckslides,and

Da g

or debris Flows). In short,mass ws

shing 1w & process bl

nature wses bo balancs evositonal and depositional foroes.

in & very methodical marner

¢

inching their way along slowly. Howsver, thers are rare

sl upon which nature takes & leap forward. Usually

this is when e Dalance disturbed. Such is the

case of land dse o land

a5

L. Or ko be morve

¥

poignant ,when nans development interferes with and
contradicts natuwral law.
Over the last century mans btools and developmental

beohmigquss have allowsd wus o carve and shape land suwrfaces

e 1F we were slicing out a piece of pie. One such

it

development is lecated heve in the lo

ain referring bto which harvrness bhe Sesars pareing

1ot beliind the Oakdale Mall complex in Jobnson Clty

P

N.Y..Since their incepticn the slopes behind the Oakdale Mall




have been plagued with proabls

slope angle instabili by oo

BMES Tange from

iogic situations.

To what may be s much deepsy problem maaning the suwrfical

sliding of the past may be in the process o

a much deeper slump system.But,before [ del

dhiscussion about problems,it 1s certal
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an inclined surface of any part of the sart

ill glope. Also,a broad part of & continen

some speclfic terms and &

f odeveloping into

veE into &

fat
i

vokhat clarity

1w ir definitions.

e surface,as a

. But, For o

purgoss hillslope will do.Slope element- curved part or

portion of slope profile. Slope failure-GBra

movemant of scoil o veok under gravitabional

a result
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Tachars, ST Emoval o
the base of the slope(Blossary-5H6R0) . To cont

Yang H.Huang's text orm stability analvsis o
a N 4 %

states on page 4 that slope movemsnbs is di
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maivy groupsital le, b

G5 AT
purpose heee [ will define the one which ap
that i= slides. A slide iz - movemsnt that

strength and displacement along one or ssve

may veasonably be inferved,o
ralatively narvow zone. This is the one def

E.Along with an undevstanding that

in a rotaticnal mamner

L , and

Sckivg into

the

thoughts vacillated betwesn proce
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spect of these slope problems. In ovder to clarify this

felt the nesed to comsult ans of my old teachsrs of whom which

viems irnvoelving these slopes, that

(._,.

introdocsd me to bhe prob

J.i

being & Brooms Community College professor Faven

Goodman.After interviewing her 1% bhecams olear that a cauce

arcd st relationship preceded the present day process

:

problems.Flainly spobken,due o mans interference of the

natural slope,s ity of thess slopes

Iinformation then beoame

ot this gecmorphic problem.d seguential loock as bo
-

what happened,what was done to iy the problem.and how ths

work is holding up at this tims.

PRESENTATION OF DATA

information gathered as & vesult of personal interviews whevs

as appropriate. Twee—

mictorial informestion on the slopes following it a seguence
of avents moving frame to frame. This will be dong in twe
segments. The first 18 slides will foous oo how the problen
was and whalt was dong,and the second 11 slides will look at

fow bhe covrective re are holding up. Thres-having

from the slopes calculations are made and left
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abular form.as an adjunct,as a supporilve measure.Four-—

graphical vepresentaticoneg of corrective desigon measuwress btaken
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and slope profilles,gathered from the arohd
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consbruction firms. Each section will be prefaced by & brief

Y
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DATA ACOUISITION

The time live aporn which I shall use,as well as the main

praphs and aven the techrnioal

araphs wers acouived through Mr. Avthue M. Fhallips manager

-

of the Dabdale Mall Compliex.bBupportive information came by

¥

way of intervisws and discussions with Haren geodman,Marie

awa, and F Ergepntiv. support is noted within

the works cited.Definttions came from the glo

i
3 .
¥

= nobted.fnd, the drainage overview is fromm a U.B.G.

cof uniiov gquadrangle mags.

INTERPRETATION OF DATA

Az noted in the introduction the problem of mass wasting

T

i

ig one that exist move prevalent boday dus to the advent of

ivcdustrial capability and whkanized development. In mansg race

o defive his niche within our land scape,natural laws ave
boaared bo becoms vigbim bo misuse. Such is the cass of the
wnes hehind the Oabdale Mall Complex, the reasons for this
focording to Avthur MoFRillips,upon an dntrodachory
interview an 1178791, The slopes behind the mall were

initially carved in their present day format back in 1978,
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Lore as well 22 abthar

stove's. In order that Bears and the other stores would come

inte the mall.the parking 1ot was increased to it's priesent

fi

this poivt in time added a sguare area of 550

feet for parking.At that tiss there was only one =lope and

the mall was much smaller,minus

secticon. increasing the parking te this degres meant thalt the
eriginal or the natural topography had to be altered. A wedgs
was then cut inte this toepography lsaving two slopes, both at

y high angles. There is a northern slope and an
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gastern slape which reside 20 degree's from sach othere,
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Ay rotated 15 degres's norbhee

the vestructuwring of the original slope Mr.Phillips =aid that

eval homes wers vemncved and that eventually the home

tmmadiately bevond the novthern slope of f Revinolds road was

purchased by the Oabkdale Mall.

image pattern of the

information evistbed
that he koew of that dates ov pre dates the 1978 work. He
said that he came to work at the mall after 1978,and that he

Was unawarg as to the whers aboubs of any data concerning the

original construction. He did however,meticulously record

thyough the takeing of hundreds of photographs, the

patructuring of the slopes,snd through the acouisition o

3

ez slopes and their progress.
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Of these hundreds of photos Mr. PRillips allowsd me to barvow

those of which [ could use. By vegquest of oy Professor

5.




i

m

My Feter Enuepfivy 1 otook 18 photos. 1 choses those plotuvres

which most typified the problems and hopefu claons of the
slopes.

Mr.Prillics continued on statelvg that btwo principal

Fivmes were contractsd to do bthe werk.

i R atu!

Fark N.J.and Eery construction also of

Elmwood Fark.

'}

I shall intevisct Fr.

-

Ml lips commenths as 1 onow move
ivtte bthe photographic aspect when appropriate,

Mr. Fhillap

that esach slope was comprised of

glacial till.Howevey

novih ong was move oo the rveynolds road o

glope. This he sald this was dus to the wetter

covditions that exist ov the sastern siope. He abttributed

ta a down slops chamel feowused on the esast slope from

the geneval divection of the Edwin A.lLink zivport.In the book

and foundations by CUR.Boott on pags O he

tesichangs in the water content of the soill is thes

aingle cause of variablion in engineering

strengbh,compressibility and permeabilid

ovoin divectly,related to water conbtent). On

HY

angd 1

the pore iv o bhe scll lsad o changes in volumse and

‘i, ll lﬁ"'lj

ear atrangth . Whesn interviesing

Gieomorpha logs From S.UN.Y. Ringhamton,who had dons

preyious work on the slopes behive the Mall., Bhe saild that
j !

i

the slopes were heavily laden with olay minerals and that

é.
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these clay minerals decreas

e Trom the

I"

norm v sand which is 3% degress,to,with the clay dows to 28

degrees. (The angle of repose is the angle to which a sliope

achieves shtability on a sald that given

the

Wasting was going bo

continue.,

hvdrology to elops

the old edict that & plocture is worbth a thousand words, I

shall begin. As Indicated on overhead-3,
vight angle wedge above the gravel pit s the relative
position of the Oakdale Mall slopes.The bluse lines are thoss

of the major drainage systems upgrade from the Mall compless,

n 11}
T

Drainags divectly affect slope-a the

t

i

benver bTimeg they do affe

slope-B. However jgiver Mr. Fhillips statemsnt about bhes

of drainags foous ie-fyalss nobting the

-0 ancd S.1h ie notb o ses why slops A

zn. Dlope A guite litevally

£

#tts as a foous for which all the drainage fFor arsss 4% and S

o coms up agsinst.

15 geen on siide-orne, This

H

vlump hae a notable scarp now
MRS s %

ek tos sasily

cooure Just below the guard raltls as well as a

visible at the base. This falls move in ling with overh

thed same slope-a duving the winter.The fivst thing to note

or.focording o Morisawa

ul

between slide 1 and B is hhe ssas




mass wasting ooours most

when larges amounts

of

"ain fall.Bensrally speaking at any time water 1s on the

i

lTide-3 shows this ssascnal differential. Mo bt

14K

MO VE .
#ingle guard rail on slide-2 taken 3/6/784 iust prior to

Mow Ilook ber=fioiw bhe

winter guard rail on slide beey dragged down slope

imaving & situation upon which a second guard rail had to be

2l led above it. The movemsnt is probably some btwo F

-
"
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wWith the hydvology problem of slope-&.
Mote-how on slides 4 and 5 the activity of water is such that
the foundation of the sidewalbk has vivtually been eroded
away.And. that concrete was added to the guardrails to keep

¥

them standing. Look how sven that is being pulled down slopes.

I miow ahift the foous from slope & to slope B, Notics on

slice 6 than on slide 7.7This is the only =slide

to be Tound on slope-B.or the nerth slope. The

reazons Tor this slement is again,water on the move.Only the
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has & greaber

mcauss differs

surface Flow dus o the hvdrous upslope barriers and the

suggest.

Note-the house on bhe upper right of slide-4. This is the

ong the Mall had puwrchased and is now rentsd ok, Tl

wroperty was purchased to aide in the sclution of slope-B.

-y

I have been discussing mass wasting problems associabed

with the slopes behind the Oakdale Mall. These problems led
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e o o8 series of corrective me
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was done 1n 1987.The FMall hi

grginesring and Ferr construction to do the work.

o some degres how the slopes wer I

s oW, T o will

sand what was dones.
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For o the north slope.Having bought proper
noerth slope, the Mall installed a seviss of

parallel to the long axis of the €

oy m
frod it

zlope. One of which iz 1llus

ohkher was added some time after the total work was

next steen was to clesr oub axisting debris from &

i
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el
e
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fort

arsga as sesn on sllde-Y.Nete-the pills

el 8 F o

six ivch perforated PV

half way

the slope.The slope was repacked and v

b the mast slope

teaning cult the old sl

- -

pt's angls and PV condult.UNlike slope-B.slops—~Q
syshtemns above and parallel to th

tiiustrated on

the existing undesvdrain was changed from the oipe

noted on Figure-10 o a Fill of

dementions of the dotted line. This he said would

greater drainage.Which he sald 1t did.But,he added

o pipe was 1

T onEw material Filgure's 1,5, an

to be taken
Loargany
We have
discuss

v oabiove the

SRS ENT:

op of  the
and 4. The
gone. The
he slide

oe acoed,
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was hreated
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helped to further exacerbate the probleom. Instea

]

bof carvying

water away from the site,it only served toe hring more waber

P

to it.dA problem we will later in slides 24 and BB.

Slide-11i shows the finished slopes.But whats this & it's
Dase, 1t is a gabion. According to websters unabridged

dictionary. Babiorn ls {a cylinder of metal mesh Filled with

i

marth oy stons ased In buillding foundations) . The

i

gabiion is an enginssring principle.It you 1ift the hase of a

youd serve to decresase the angle of the slope adding to it's

Aa oa Forethowght to the gabilon

ul o slide-12 1se the

tion of the stone wnderdraln of the noerth slope.This

e
4]

install

aides in the transit of water. This

it Flogwres 1,3,4,%and 7oand s shown
both slopes.

The gabilon construction s as followsiFiret like the
rock derainags system. The gabions are recessed into the

garith. In this case by some bwoe feet.The wire mesh iz first

put dntoe place and thern Fillled with the appropriate stone or

H

hween the slope and the mesh o

Aallow wovkers

iz later filled to gabion

hetween the slope and the gebion. Note-orn slide-13 the
apparent bend in the gabicon.This berd is intenticownal and can

be shown on figuws's 4 and 5

at point 7+00. The entive gabilon

arvay was ereched at vight
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-
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i
e
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to bhe ground. the gabion
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construction s shown on slides 13 b0 14,

AT . res & sas o PR R T N P peTa o R . T o, sies mm pesy oo
Ancther step taken,but noet divectly seen
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the laving of the filter cloth.This is a

vreadily.The cumulative Lh o owWas
foped,would form a surfacse resistant to the slopes downward

fand corner was of floading

ths seil that was

to sveryones

le down slops. He saild

Bhey had o vig & oross bheam with chaine on both sides to

+
e
i
i
fi

literally drag tones dowrn the slopes with. This beamn can

i,
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bres
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if owou look olo by o slide-18 midway up the grade

where bobth slopg Jein in the center. It appsarsg as a nearly

e Trom slide-18 whioch

i
tt

Mow I come to &

wag in 19837 to,slides-19 through 29 which we

1271791, This brings us now to the present. This is the time

askad like how ave the slepes doing after four

are
ata had to be acquived or

tabtasn., Thess

vard stick and laved 1t on & part of the slops in the area of

bive civoles noted.P Cown slops

perpendicular o it's ase. | then used a gecloglic compass Lo

measure the angis's taben.With the alde of @ B.U.N.Y,
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1 othen anpliec

rmbiera f

the slope st s i 22 . The formuls and

caloulations can be fournd on tabls

obhrough 4.

the

v 1987 the

wWas fairly straight. Now a drairnage syshem is

Livichey of any drainege sysbtem it is

g Note-the concave bend

o on s1ide-

z L Upograde

the caloculations an btakle-

and 22, This shows

CE N undereay

A% S&Een on sl

fot

are two dra

opwver bthe top of the

e

iov on o all the slopes ab G0

unstable. Noting it's

i the

ion why it is fully

The wpper slopes above the cateh hasin is
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iticrn Bl on overhea

the head of fthe slide is bullding up o

This may let go i
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Vike in overhead 1,&. Mow off Lo

recormalierivng the sast slop

w18 at work Lthan tha

e
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o bthie noerth slope.In fact b

the repaly as seen on slide-1 typifies

oy overhsad Note on slide-1 how th

e

parking lot and dogs not appeay to brea

'1"I

Nots-the boe

ook at siides 23 and 24.

Lice £3 has the position F+00

o Trogurs SUoNoh
elements ths toss have effectively Drea

gabiicon. In Ffact the appsarancs of these

oFf failure as s 1

£ SBIaT SYghem clevel (ay e}

correchive mEsasures.

ated that 1% woould had

@ansd un

bhe old slide,and

atse mahuiee

cording Lo her o was

the problss. Now man comes

problem bhe nash ad Just et T

all positi

bable D,a caloculations show th slope

alement immadiately scuth of the above

I3

ek

along and

sider this to be 2

oolteo. In my
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glope bheto

& hos exbends over €

oy underneath b, e

o each slope
ot

o Figure 3.

- i both slope

Ched under the

Tlustrated on overhea

ing unatffeoted by

hesn bethter 7 they
refilled the slo
e L,

g bad alvready

recysates b

corr ALY oo Figuwre 5.

o bhe unstable. The
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arngle is
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within stal

Sub shows, However,olven

vy this is

is shown by

2é& shows the movemsnt of the gabions on

S A s sesn on the regrbh slops slide 25 has had

W e b s P | " - - o . soy qemn R i pom von o - g e P ek e = <
virtually no movemernt. The sast mlope on the obh Mrargd , sl tde

found to be tipping P4 degress. at some ©ime ir the

Tuture as the slope continues to

)

oy oarwd relative heioght of

54 e s LipmeyT

< .

@l nodems

a retaining wall was

! srarp Tailure as

retaining wall

by drilling {0 to

bheams ioto

Fhillips said that throuagh these beam 50

il led at £

back through and under the road so as to

tration of

was hlen

™t
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te shown on Figurs

to & =ustained peEl oas tabkle 7 shows.® detailed graph on

how these tis backs

e Tound oo Figura- i

Dime is water

Al ih e effecd joo b o =lide 28 just after S
_
. eam s the Ly leachiy through the wall. 8lso given the

i lime as




tliustra
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thivd

much desper

reshructuring.Ferhags this s

water present a few §

~ain that coveraid L ed

10, Mo s

disou

cidnat

& hityand th opiviion bthess Deans

to follow 110 o

IS0
I3

with,the upper poviicen of the slopes. dHheve

Lhe wpper boundary of 111 mests the glacial biil.This is

illustrated on figure 7.Hoth Phillips and Morisaws

upper porbions

- I oam taliing about the kind

art overbtead L., Thern, it would bhe most probabls

shweery bhe

to e the point of sspavation

2

Aleo to note-comparing old slides to new I owowld say at

kdale Mall got it's money's worth out of bhe

loth. The vegetation is all failvly uniform and intact

IS,




tive old,

have on hand fThe

to stabilize the slopes.But,.he khew for certain

LI over the million dollar mark and he added that

MOV E Morsy ey b e spemh,

of the north slope on i

4. It de speculation given the angle of degr

tables show this ares should be undergoing some form of

Howawver , the area above agrades off to

E

bhe overall mass of the slopes is ibrily auite
« hthisz the rveason I suspe Fras ok

QOOUTT e .

SUMMARY

introduced the vamific

A5 MaBES washivig.

= winlation of natural laws in such aces

i

oty viclation, the noarih and

chosen and

wilio hrave

b, While




adding theiv comments and thouwghts when

appyonriate,

Through out the presentation ! have shown Eind of

alides
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o
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). 1 Fes

shown the problem in 1984, the next 11 elides shows a

progressive means about how the work was dorne and By wbhio s The
last 10 slides were taken on 1271791 to show present

conditions.This led me to & situation of

’!
fand
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CONCLUSION

in tevrms of mass

The problems ssen herve

wastirg ars

Rivg MOTYEe Common Dlacs as man continuess to

in it's geal to gprogress has a tardency o

bomg term vamificatior

of geonorphic procssses.

The slopes at the Oakdals Mall complex iz but one

ample of

Although temporarily sucesssful,l have shown o some clagrees

now water in conjunction with gravity o

AT RYove brvesis

runsAnd, that thess can act differently as

To foous my conciusion

the hydros aspect betwsen the

slope being movrs compact £111 and having effective ups lopes
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Just above the catoh

i

asingls exhibiting move of a plainsr

ke

type slide than the

]

the east sliope. The east slope,having shown that 1t is in

activity through upgrade and man

Towarod &

signs leacding

proplem 1llustrated by overhead 1,f. v my opinion,an

imminent vobtational

type of Ffailure is in the

i
s

thing is certain.Matural laws have the patisnce to win outb
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over time.despite mans developmesn
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