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Throughcut the tnhir-rd period of
at the wWaterwavs
continued to develop and tast
for application to
frrom  @svelopment to

invoived recuction ©Ff existing data

acyuisiticon of rew Jdata from Long Cr 1ts Lrid
Goodwin <Creek and Jochnson cCreek. A ti2ld trip to
Mrssissicel was made for data collzccion 1n Decemcer
Monumegnta2d  Sections  ware estaclishecg at L7 goints on
re DoLNLE OonN Goocdwin Creek and at 3 points
Jon The s1tes on Gcodwin and Jonnson
oo necse uzsad 1nomy 1979/30 stucy fo o
LHG 1on Lakoratory. Thiz gives an added dcum
Y Jiness. The Field data supply 1nformacl:
war are 4denerally steesper than thosze ouct
TUT which are Known T7om otservatlion T o&
Lo acility. Thne fieid data 111 be usg=d to
tne procadurs Tor pradiciing bank scacility.
L.2 Proftesziorar LoOnLacts

T Th=501nG TRELLLE o wha shud nay a2
SOMMU NLTATEd LT L2 SEonsSors Uit noolnatarestad zarc
T ThEy o NAas2 AL3C Ze=n foruwaras Lo, and SLIToUsST
L2A3LN wmLon, Ioientlizts  and  ansineers  atd LR rama
SR I TS T ~abtz2r Englirgering T20nncloly. vec2 - T2
HZ IO ANLET, MO LNAWES L My Iraullcs and  SLauens., L
SiIcolate@s nave nNow CCnpiRecada Lh2is work 1n thae Do z
Toeg ISLTLD Or LnTormaltlion n2s bes2n mutuall 2neT L
TN oA 220 Thas raz2arciier, and LD Enoalid =2 R
ANOCIrAS2d 1N 2Ll wWOrk 3T LNLT nature.
LD DevIlcowm2nt of San STagciiity N20ry

The Y=gl Y picoaram rLS 2TI2ZESMENT ST ODanwk 3tUa
Slc T2ETRCN LI Lo LIial o and suoEsguant Falltuait2z nas
LEEd 2T wIL and at water LnglnsEring CeonoLcgy andg
CSUSS oo gLiteones nave ceen round. NEZesticnN oY Ln2 ol
SET farIonansi wWno are vaery famliiar w.oh “ne o=l
ST L chat ~nly nine” Galsrs Loy ertfisiancy S
L PIrLNEr WSrK SN LEE Sroaram 3and To 1L dfcEars M
P! EN T2 Dok STOZL LML IALYI rRLLSNT Lo LI
Fi20270r2 N G2 or MSdLTiSaliznNs Nave 022N (maesd Qurnoa
oLl o - S S srooclem that has oezn =N
Tral of 234ralation 1a tne cnarn2. i-Tal o a3 z
N2l ant SFLN2 Canlt 0RIwWES2N UYL LAL &0 nNTotal
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Whan combined with lateral ercsion resducing the value of nmi,
tnis can cause the program to crash, 1f H1 1S raauced Lo

zero patftore faililure occurs. This can pe accounted for 1n
the program, but as, usually, the analyslis 13 appliad Lo
aegrading channels the problem should not ariz2 often. It
would only occur wnhen upstream bank failures supply =0 much
sediment that the bpea aggarades evan thcugh the anks
continue to be eroded. Whether or not this 13 a realistic
sCcenaric remains toc be seen.

A valuabliz2 product of the i1nterg2st shown oy wol 1n tnhz
cank study 13 a verzion of the stapility analyzsis TOr tne

IBiM=r0 micro-computer. This hazs bezen writozn

oy

Lyla w.

Zzavenoergan oFf WET, based on the HP-41lCV program and user’'=

manual supplied by ma (as raported 1n tha preavious
Lyira wused the LOTUS 1
DT 3ram. Rasults fronm n:
cm the HFP  program to  wverifty that hi
v mRerodUucE:s Lhe criglinal analysis.
Liscirapancies have ceen found.
Thea major agvantages of tnhz [8M-PC program ov

5

sa

cricnat.

S spread shegt as ths basis for tnhe
3 program are o2eing cneckada aszalnst

S program
So far nc
ar the He--

1) Th2 eaze wiftn which varlapnlas can be2  c¢hanced. in
trhe LOTUGS 1-2-3 =pread sheet, any o7 the LnpJut varliaples
(H,di,1l,pn1,c,9amma and ~j can ce changed at wili, and tne
LTDact on the racteor 2f zafety 1s =een inmediately. inyt=
Minds LU conveniant o 2xamine tna imporctance ofF 2ach
Saranetar - that 1= tre sensitlvity oFf the tactLtor oF sarscovy
ry =23zh variable ana;

J) Tna oregram runs Nuch mera Sulckhly &3 the I8M-2C nas
rar o Jr2ataer coenputatiional cower ana memcry oran the HP-41.
Fha major di1sadvantaqges area:

Lo ine PCOo1E not gorcaola and cannot He usad o crn-sLta
iz Ll1mitanicon dol2c not  apgly to caértain gZortable O =
clanes Cut th=2s2 ara2 comparativaly raraly avairlapie 1~ nre

IrpsE

2oAvALLACLLLILYy wWIDOln L2 CorsI o¥f IsvM-2) = wlor TE

L I-2-0 2o fLtNare 1S TomAawnac =T3S o oihan nhant orosA-~ail o
2N Dodas, and:
Tne=L and Toatbilit, anaissic Lz
DME @xe21T12Nc2 1o usioa tnEs o LJioLo
tral to S2Lt1lnaI-uD 3 PN e |
PILETLLL

My, rzilina 12 27Aat LB Twd oUoGrAans ar 2 compllnentary
racsher Lnan comperltlive aAnd ToNart oo Ti naYd= 3 T Too LT oo L
ha anaiyzsis of Danw ztaplilin, 1 o2 DI L atEo ol ls
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I de wlizn to record my thanks to Lyle ror WwrLtiIng tne
I3M-PC  wversion of the stabillity analveis and Lo chester
NaLson for giving him the time to do this.

In parailel with development of the sStabiiity analvs.is
ofr Trae canks using a slab-type failure moce, I nave
zstarted lookiny at the analysis of banks with gentlsr slopes
with rr=3ardg to failurs by rotational zlip. In his thazi1z,
my graguate student at Coiorado State University, Dr Moham=2a
Jeman  presant2d stability charts for roftational rfaillure Hof
LOUrE AMCINKE 1.t gencie zicpes (I <« o09), (Czman, LrED Y.
Thaze Zharti arz2 o saswn o 1n T1gs 1-3. Thay derire  canns
srazility, T3:lure D1i0CK widtn and failure biock volume.
maItpectively. e Jdate thay nava nct ceen tasted or apgci.ed
~ redl TTreandanki and SO thelr accuracy and relilagcilibty 13
Srknown., I nN3vz Dagun Lo examine these charts wltih tre
lntantLsn st azolylng  them  to Long Lreek ana 1oz
tolCutar Le s
L Tesoing T2 Z2ank Stacllilty Analysis

Tastirg of Lhe shapllity analvsis against @x13ting and
new gata TOor Long Cregk nas oroauced ancouraalnag r2scults.
Tna simplect procedurea 1S Lo picet the bank nelsnts and
adles 2xtracted rrom the Lorps’ surveys on a 3rapn tecgetnar
J1on the Line of limicing <stabiriity qerivaed from [t
analysiz of 1nitial Taillures. nis plot 13 SnNown 1o Fig bl
The LLmlting Line delineates twe arsas of the grapn. Z2licw
Lt 1N 12 tne zone of stabilliirby. danks Wwhich Suic 110 ZoL1s
002 Enculrd Te Ttable evaen under tne  wWorst comZlnatian oT
sLocunsLancas, aitncugh DaANkS clotting sloEe Lo L2 oline
~JU LG NeRd 2Nly mMinNsr 1ncreases 1n hoiant or  angiz2 O oul
Lmam iz 1Tk of fariure. Sanks which plot abewvz Zr2 1i-e
ar=2 alreazy a2t risk’ of faillure. Thelr starcility  CoESzencs
IR zasze tondlitioens N0t occurring ard 1t o Scannotc 2 rellzd
JRolng ol Thezs panks woulc e e2ypecraed to fail zoma Limne i
L2 n=ar future. HI 2xoected, LtN3 Jdarta terd o tall it
tre 'stable’ zone as gefrinea by the present analysico. in
facht 59  out of 73 polnts fall on or Zelow the (102 Thia
Lin2 2of limiting Stapriltvy cends o Trorm an 2rVeLoP2., o2
DTk Zatca FollIwinag thna Lrand  orf Lrlreasind taLInt W4l an

2AZ1N an3i2 TNal oLt o Jarvires. LD ooEznr: plth 1oLz an

sIna. TUSIN@r 2an1natlon OoF LNE Ja%3 Lndloat2s oniac

DaANKE ware all icTarea 1n rRacna2s Foacwn o o2

2xperiencing  rapld 2ank retreac. conztequently., tihele Ao
SOk TLate 13 Just as =2u«pectrad.

A4 Yurstner L2t was to oot N2 Lower e aAr L=z
scIerved 11 rne T12ly 3321nIt S30k nelant. IETaRa TN Rl B et B A TSP ot
o TaZ o T2 10 Lo PR T ED BRI AT SN o TR S S 20
T r2Lr 247179 SaAne A, i L wer Lan CRR I Shial L
1Ty LAt r RS TAL T2 SR B SRR 1A L o
27aA% .11y Arai«oLs UNLZI3 TR L lwWer Damk L3 Tantled
s rioo2d CAn manr ol i —“rharn Lazz2 Uta oL velrooar ERRIR IR
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by an amount depending on Lne
friction angle of the disturbed material and the degree of
caszal clean-out by the flow. Fi13. S shows a glot  of K
versus lower bank angle, with the theoretical curwve for EZeta
added. The theoretical curve does form an upper tcund to

zhould de lesz than Beta,

the data cloud. This suggests that the lower bank angles
ars actually equal to or less than Beta, as expacted.
2. REISEARTH PLAMS
To complete testing ¢of ths =ztapbrlity aralysiz, ragceat
surveys will be carriea out at the field sites on Long,
nocodwin and  Jonnson Crzeks 1n farther field trips to MNorth
MlZSL1SS1pPPL. This wWork will supply the detaiied data on the

secmetry at fairlure needed to test the full analy=ziz, racther
tnan Just thne qerived curves shown nere.

Tne analysis for panks wionn gantle slop=s will c2
devzloved andc applied j%e) Long Craek and a user s manuail
zra1lar B2 thnat for the steep banks wWlll ce writtan.

Yeagionalization of the analysis 1= plannea  for e
uinmer of 13338, after completicn of che curr2nt Shudy amd in
I onNew ressaitch contracet. The relavant grecposal 132 prescentls
11 orzparation at Quaan Mary Collage.

DITCUZT1IONS resarding the 1ncorporation St Lhe
stadblilrty analysls into tne REC-&  angradaticn/aggrafacicon
o oaram Wit Q& Lontirued and a J9rarti oropdIaln o WwWbEs willl
2 SIS Ar=ZQ

I, SO IMISTRATIVG ACTICSND

A2 QUTLILIN2T 1 Lhe LlaTU oferisdis report iMe Lz Chead.e
sotn2d Lne2 pralect foirr o a J.5 mentna eariod. S22 ras vorwed
aoliLiaEntly anra Sroducilively ooEn 1IN L2 Y=l and 1n thz

Ll LA rasuThtLon on L2 Coroae’ TRy data AT
S22 Taxan oy Har JULCKLY  2RNJ accurateiv., Flala odata
toLiz2cticon o wlitn haer n2lp andg that of Tarry waliar ¢f wWwED was
roronclilzred 3peadily and 1n & good spirlt. She hazs t=2en a
ALuabl2 memoer o R L2Aam aAnd Lhe Pro ATt 3T oenatitIia
- LR IRt 3ang 2T oo, JwWCULd LLn2 Lo m2IorT o nhan s
L 2 Foyr nz2r Ndsd WS, S T2LUrTs Lo n@r Fo LD sl es
2 L. e Mac,  LoLo2La o al tne o 2ngd oTr Tl oaneonno
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