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Steep px:ecipltous sides wrth hor:.zoutal or- flat. top. -
very aolid berg.. Iength/height r;at:.o 5_.1~ T

"‘ ~~.J’

Be o Ca

vl DRI=.aryaoegk

RS ST twin columna ot pumacles. slot extenda mto wai-.erl:lne
- 'ﬁﬁfge-central'spxre oihpyramid of - one drtmoré spires~ ““{ ;Ex}lbﬁg
- dom’inating the shapeh,lesa mass than-’dqme shaped bergs R

Horimnt.a]_. or flat topped berg wi:th Iengt‘n, to "elght
ratio 5: l " T * 2 i

. -,; h

‘! e,

A mass:;Of . glac:l.al Ace- smaller than berg,—vbut larger,
" than:a ‘growleér, dbout” “the'. size of: ’au small cottage. small

berg or l’arge growler 1.8 prqferred usage. ..,y; _: e

'.;.i_'_‘: 4 S e .

g R
S : : T
7._.'£' E - i ’ -ﬁ : - . - o

Sl ) ' ] .
{ % : ]

- - ’ !
Ii R

-1 . ~.






















—

Lt
P S

[N AUHIE IPIL ANV PUS JIPSIy. UL AN
(AN AR ) PR PN
. . :
. .

3

.

A )

R

e o
it

;Y

1
g ot !

T there

L e i et o e
il

conditlons,

" "-,:.established principles of conservation of energy._

‘ modelling‘ the phenomenon to laboratory scale.

230 mm wide plexig asd prismatic mode.‘l.e..

- . - - W .". ' . - ‘ N e -
._:x-' ) o N
' ' : .-‘ 18 '.'
./ - A
It wae concluded t,hat for the Beaufort 'Sea -

the 1nfluence of peok :Lce force predomlnatee and -

'.1s much larger than the effect‘ of kmetic energy.l

: ~';agreement betwéen the reaul‘ts of f:,he energyﬁ,moael and that of

,,.1.-

the dynamic model Was reported for Bedufort Sea conditions. T

/However',: none of these n}odel.s --tra’v.;e,‘been Verified

v -~ i 4 . - v oa
. - ' . - ,,

expérimentally. .\ ._
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2 B Experimental Studies and Plgyaical Models S O

AT As mentioned earlier,kthe basic mechanism in

. :Lceberg scouring J..'S the disalpation d,f the kinetic energy in

[l

A good .

' s e, . ;—‘.--.-‘

PR

.-"‘doing work against t‘ne 5011 resrsta.nce and acoording to well

However,.
i .
-e_rél several practical difficulties 1n ~phys:Lcally

One major

B .problem is to scale the soil strengt‘h and ot.her related

"properties.:' It ‘naa been at‘gued (Chari 1980) that the energy

"ba'lance needs-no physical'“V‘erification and the only

experimental ver:ffication requxred would . be -

- for
f - . ’

. jl;h:e

'-‘"geotechnical aapect of the analytical model..; T Yoo
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also decided . to evaluate the nonlinearity effects of the
cuttent drag on a deceletating iceberg during scouring. This

part of the study is an extension to that done by.i.opez et al.

It has been shown earlier (Chari 1975, Green 1984) -

N '.l-_ha't' the ‘frolni:a]:'ahap‘e of the i_cebq;g model haJs" an effect on

the meaauted forces.' Howei'et,- the tesult-a‘ hava not been'
—

.quanti.fz.e_d. As part of this investigatidn. the experirnexitai;

.atudy :cansists of q‘uant:.fy!lng the influence of t.'he frontal

shapa of the J.ceberg on the. total so:.l rea:.stance and hence L

the computed acpur size. The tasks in this dinvestigation c¢an

s

be afnted ast T Lo E S ' . £

s 5

" ’ - : ) k- . ’ b -
1. To modify t‘he'an’alytical rodel for eatimating the maximum-

t . . . . :
scour depth uslng the principles 6f conservation of .

energy/(crxari 1979) and considering ,the' nonlineaf

veloc:.t,y of the scourli‘l'gficebarg (Lopez et al 1931) to

account for hydrodynam:.c drag forces during scouring.

-]

2. To extend the analytical model to compute the scourlng

o}

potential of an :Lcebarg uh:.ch ﬁanetratea ‘the seabad dua .

to J.natabilzl.ty (Basa ar?d Petérs 1984) a C

,_.’3;..' To axperimentally verify the effact of the frdntal shapa

of the keel on tha’ soil resiatance by hot“izontally

puahing aix qifferent Bhapes ih.o a alop:l.ng bed of sand

and {naauuting 1-.he total soil rasistance and pressure "

-

't distribution on the front far.'e along “the length of acour.
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Equation [13] was evaluated numerj_.gi‘;ly and the

acouy dimensions computed -for different valuesa of the

envidonmental parameters.

R N R

Figure 22 1s a typical result for the' standard

| | ! _
i reference va%uea gshown in. Table 4. It is seen that there -is ° ;:
i an up&e\: bound "su for the initi.a'l penetration depth / 3
! - : t - ' : ) 4
' coraeqp_on'ing to each iceberg' size for a gifven set of 'i

B

: ' .- parametera." From the f:l.gure, it may be geen that the iceberg
b o . ‘ will gouge the -aea floor after piercing, {f and anly if the'
- S .I - !gitial penetrat:.on Fiaa less .than this up?ef bound. If the
penet:raelion is gre:i:er 'than _thia-su.'..g.lhere ﬁil‘l be no '
pareeptible further ecouring.- In euch -a case, there is ' I_“'
likely to be a hockmark formed on the seabed. - Thie_ -

L
. phenomenon ia coneiatent with the ohservation of Lewis and

-

Ba.rr:l.e (1981) wherein actual pockmarke have been noticed ‘on .
- o "the ocean floor.. 'I‘he upper bound may be 1dent1fied in
{ 0T ®  Fig. 22 by locating the point.a where the curvea of init.:La.l' g

. penetration tend to become horizontal.

i . y .o -
1

b It mey also be -aeen from Fig. 22 that the maximum

b o oy

o ‘ acour depth is not affacted by init:t.al penetrationa leas tha.nl )

.

T - o a certain lawer bound Sl.' For initial penetration ‘balaw this

I o bound, - the ma.s_:imum scour depth will 'be as if there were no_ . i

L A .. such initial penetration. ' Envalopea “of ﬂaeeé upper and lower
‘ bound'!‘ are ghown. in Fig. 22, Such enve 10pes may be
S F e oL N - o

" F o . establiahed for any given get of para.metere.
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®
. With increasing initial depths of penetration, the
contribution of energi'"fi:ue to hydrodynamic drag effect is
reduced. This may also ‘be deduced intuitively as the solil

3 5 ' . . . .
resistance scon after penetration is directly proportional to
- !

W
4

‘the penetration depth.  Thus, with increasing initial

penetration, the lceberg will come to a stop after a shorter

traval. ‘. \ L,

: . The above effect on_the comwa_i&-

shwn in Fig. 23. from a sligl'itly differer(t perapective.. It
is seen that J.ncreaaed ahear atrength dfeereaaes the maximum
Iscour depth whin:rhn is to be anticipated. 'Hmevbr, _"th_e
magnitude of the aoil a‘hear strength has no influence when ‘
the  initial depth of penetration is larger than. the critical
fdepthl_ Similar'ly, J.f the so:.i shenr strength in; iess than a
certain. value ccrrespunding to a given initial penetration,
the depth’ of penetration haa no influence cn the, maximum
scour depth. T‘he exiatenca of such critical depths is a.lso
]demonstrated in Pig. 24 ‘in which the effeel-‘ of icebarg drift
ve}_ggi-ty ig shown, . 'I"he upper a.nd lower bound penetratiqn

L deptha are thus unigue to a given iceberg.

From an extension of the ana].ytical model, it=hae been
shown- that the velucity of an . ice‘berg dqring ‘peabad go:lging
.I‘,;, is nonlinaer. Hw&xer, its effect on the accurac}.cf the .

computations depenﬂs on the other paramet-.er,s.,.-Il-t hae been

" ahoum that. one. can establia‘n upper and lower bounds for
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. . 'I'he maximum grain si‘ze of the sand J.B 4 mm which compares
‘ - well w1th the ll " diameter pressure transducer surface. -
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'from so t\-cohesiVe ‘soils to: sand and boulder’s. Char:l. (1975)
'. v -

. conducted mode'I tests in saturated silty clay slopa.s of 1 10.

- Green (1984) usedc dry cohesionless sand of le 35 sloPes for

\ tests w:.th the 590 mm w:.de models. Abdelnour & Lapp (1980)

. used level soxl su;'faces of clay, silt, and rsand under
"',F. o vsaturated rcondit-ions. . However, tests in sand do not' B
B . : | ,necessarily have to l;e under saturated co-nditions because of
‘ ‘ the easy drainage in cohesa.onless so:.ls. From considlerationsr. '
vof ease of handling, experiments for. thJ.B investigation were
S : conducted in dry sand. The use of dry sand offers the',_' '
. . . . i
o : additional adVantage of exposing the sur):harge, the fa}lure R, i
a PRI surfat:e,_ and the scour track all of which can be v:.sually 5
' observed and measured. About 18 maof dry cohesionless sand R f
’ | w1th grain size distributionl shown J.n Fig. 30 and the,

@ A properties list-ed \in 'I(able 5 was 1aid at a slope of 35.‘

a\.

The method of preparing a consistently uniform sand bed and

denslty calibration w:.ll be described\ J.n a, later sectlon. ‘» . i

o

. N , . RN :'< ' ) ,_i' ';‘,‘
. o i R . . . at . 4\:{" '.“‘ .
~-"4\.-,3 Instru!nsntation ST S e T .' ‘

One of the objectives of this invsstigation is to

‘

'

measure the total lOad nscessary to tow thl iceberg model and

nl . ,IA ' \ \ i - '°

o the px;essure distribution on ths front face of the iceberg

By \,.'. -

model.,- The sohamatic of the instrumentation is shown in

i OO S PR
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wh:.ch were subjected to\@ore disturbance due to seouring :.nx .

.

. - ]

.of the raker wae then brought down- to the 1owes(t pair of

bolts on the rake supports and {&hef bottom most layer uas

I'.

raked. . Thid" ree’ulted in a thorough' mixing of upper l yers LT

A -
earlier experiments -and \-reasonahle ‘ mlxture a& the ottom L

£y . ~~

layers where least disturbance is expected.‘ In totaj the L

tow carriage was moved twelve times up and down the le gth of

:]1-' . " T ) RV

tank fo‘f complete mixing of the sand bed.,- After ra ing:-. .-':::' B e

-'.r\

wooden bar was pla’ced ‘acroas the -width of the%k, on the“ 'j B
. - c

Ve s . R . .
I B A Y - Lo . .. .
SR e IR s .—‘.,' oo } w‘{' e o ! - W S N s = IR -
R : - e - oS . . it e f LR
\ . y . . ¢ l W . P IRt S - , L B - . Vo
Ly R LY S oL e T - 4t S . B T P P :
h 3 - ) e L / . . T 2t ST L PR LI AT R
5 K T "__w/ < LT e . e e T . "" S T S IR - A
4 D . . . - . . - v, T i ' M . . M . . - . . . ‘ . . -_ . B L R ... . . h ., ) . s
l.\ - R -/ St ) X “- B . N - DN N o
A B ' . e e et R - oL Lo .
. . ' . LRI . L - . - P . - S ey R - . .
). - ~ Lo o e . - . e LS ey N -
1 S N . T _ e - Lo D - - S A .
4 N \ ot " :' . ER . ' : . 3 ) h T [T . - i N R . r-‘. . '
. S . Lo L - e - o - L R . : . :
. L] ul I B -

sloping guide béams fixed - to the ineide of the wall Any ‘,3’;,:
soil required :Ln the ‘cent.ral portion bf t‘ne- ‘wiEth— was h I
aupplied w:l.th a shoVeI from the shoulders and the excees u“/—/"':
nlat ial was removed by dragging the woden ‘bar on the ,: . :"u‘.’"} f
slo ing guide beame along the l?ingth ofutank thue obtaining a, T - "“{
smo th- bed ‘of reasonably dniform density.' 'rhie procedure vas _"'
cons_stently followed throughout thia :aneetigation. 'I‘heﬂL
ndisturbed duerage denaity of this 'bed was obtained with a :
*hand“\penetrometer wh:.ch was calibrfted using the same Sand )
.rainedi at different densities in a drum. e e ” " : : ;-
‘4x4 2 Data Recording.x . ‘.. ‘_ "—_._::.. ,. e i' -
A - L\ The proceas of’preparing the eoil bed raisee loﬁ of V- ' )
Eust nd’ aome effort was’ needed’ t‘o clean the working area ‘om’,
the : tow "carriage—-as 'the—bie’eo—electric 4555559‘,‘_41;{:;_;;.___* .
,T_het;t w ea_;\riage was placed\mat the ‘end of the tank, and : ».i

Y _r/",\k
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.- Great care. was taken in connecting the microdot connectors to

e

Yy, LT

1

ST, . . Y v e ‘-

,-'h ’ ia-

-iceberg“'model', along w:.th the mounting frame was lowered to

o Lt

:align w1th the holes in the mounting frame and bolted

- '

T

rigidly. The bottom of the J.ceberg model was generally about

v

300 mm from the tank floor 80 that the rigid floor of the

L

scouring tank did not influence th@ results o'btained..
: .‘ . All the instruments were turned on 36 minutes
before egch test to allow a warm up pzriod. . The caps of the
piezo-electric senscrs ‘were - removed, cleaned with ‘cotton

swabs.' q:lpp‘eﬂ-\ in: Tuner Degreaser and&recapped each time= thef?

;
.' . " L]
.I G : .,

were momnted through the brass holder. on the iceberg model.

. [

., I L] ; .-
! ‘ o

4 .
the presSure ’\tansducer and amplifier as the slightest amount e

.o

o:E dirt qt- 'hunu.dity near the. connection or ‘a twist in th'

connector produced a. drifting output voltage. The outputs

-

from the charge amplifiers were fed ‘to.. the precalibrated

. RN

~J.nput'. plugs of the tape v:ecorder. The variable D C.~ power B e
Asupply unit. wh;.ch applied a. potential,différence of 3.‘0 volts '

FRFER '

at thé" ends of the steel wire,,along the length of the tank

JERER

« was calibrated each time, using a multimeter.~ The reference :.

e e - e

1ine voltage was- connected to one of the input channels of R

the tape ;ecorder. A typical- experiment should measure ei‘ght-

Hx

parameters, two 10;5\55‘113,. fiva pressure transducers, and-~

the carriage reference voltage.; When all the instruments n
were ready to operate, the tow caroiage was mo\red in small

incremental distances such, that the bottom of the iceberg

LT e U T PR ’ ' hd .. . -
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been desirable to measure its magm.tude. i

In fact,

Chari

(1975) and Green (1984) measured it for the reqtangular model

in clay and sand respectively. '

‘-shown in Fig. 46.

B .;- +

v

A}

Cas’ shown in Fig. 47,.x

ﬂ.-

obtained from load cell measurements.

.‘..

P fri“ction and compared W.'Lth the measured totai soil :resistance

. '. (20%) between thé iritegrated pressures and the g resistance

E

the horizontal component of the force On

b

',\.' [ the front face was computed for the maximum mobilized Wall

\

'l'here :I.s a relatiVely large difference

'I'his is in accorda ‘ce

Assuming the distribution N:""-"

e

the bottom section of t.he ekeel ib also shown in Fig._46.

‘w:.t“h the foregoing discussion about the pressure between the, .'_' ,
.}:- measurement.- Back calculations were made from the comparison : 3
: et o \ ’, : AN - \i

made in Fig. 47 and the most 1ikely pressure distribution',‘on .' v .

This is realistic and :I.n conformity with the earla.er reports '\7"'5,:.

v of Char:l (1975) and Green (1984) 'I‘he problem of earth

pressures on. curved sdrfaqes. such as the model M4 is not we11 ‘ ! |
documented' in the geotechnical ‘l.iteraturer- This is- an area = }

of 'potentiall further theoretic:; and ’experimental research. o :

, ,/" 'I'he pressur_e distribution on the umodel MS whj_ch is y ‘:':
i «’ ] cylindrical 1n plan is Fhown 1n Fig. 48. 'I‘his model is :
: swewhat dimilar to a cylindrical pile. 1The variation of'_r._ . e ’
pressure at I\four scour' 1enghts (2, 4, 6, and 8 m) for the‘ o ;

1f0ur rows of pressure vtranaducers is shown in the figure. I
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i A ) . o . s ' _ . S ,
N | B . . “ . .
1 1 . - . - . . , :
L T . : v LT oy '
! % - - l . . . J . ol - " . -
b ¢ L. ©° ° whete y = unit weight of sand ' ' ) :
Rt . R ~
1 ¢ D = depth of ‘cut - . .
_([ e o «a = _faJ.lure aurface :mcl:.nat:.on o horizontal
- p = 'A_e'].ope anglle of backfill. |

1 ¢ ='Internal friction of sbil . e

g . “‘ T ’ B _ v . -

. pi-' = 'u'fal'l 'frj.cti“on - C ) S, e

e ’ oL ’ . o - Y A SRR,

r . ‘to =_,-rad1ue of cylinder o ) : . '_ F.

: The abo’ve expreee:l.on can be minimized w:I.th reepeet
l _ S Lo to the: angle of inclination « of h failure eurfacer and the .
i._ E.‘ ' N ; paes;:_ve jrth preseur'e computed. Figure 56 shows that a good ) ‘
i | cq,rrela/t.- n is obtained when the mobilized friction angle ia :
i) oo ) ) I o Lo )
T LN assumed to be between "—Qand E ) o
! ; o ] 3" v - .
- ' For the wedge ehaped model (HBJ, passive Leaith-
e preeeurea developed on both faces of the wedge were \computed
and the horlzontal component in the directiam of. travel of
\ . the model was ‘calculated ueing C.'oulomb 8 method., Therte :I.s a.
Lo \ . good correlat.ion between measured and computed valuea am
- - k . .
1 ‘shown in(Fig. 57. ,
.!' . 4 - - . . . N . -

. 5.6 . Application of Experﬁental‘ lieeulte 'to "tha Scourt Hodel-l —— s

T . . Al

Reeults of laboratory testa with models of'

; S different ahapea has ehown that "the soil reaistande va.riee'

T ... with .the keel Shape: Asauming the ldealized prismatic model -
C oL ' (M1} 'ea'- the referenee, the total .forc'ee on the dther.shapes
LA . ) ' . , . . ] i 3 R . . e - .
.. wete -‘.nqrmalized‘ as 'shown, in Pig. .58.. . From thiscomparison,
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/' € M 'TYPESLESEP,EADD,KEVNEW ESCUM,SMEADD

WRITE(20,*fL="L, V—=",VNEW, P—" RESIST,' WSOIL=",ESCUM,’
1 _'FDRAG=' EADD/DL 'EDR.AG—' SMEADD,AB:HSMEADD
. C nnnnnn ‘AAAAAQ nnnnnnnnnnnnn -nn-
85 VOLD=VNEW o ‘):' e '~ : R .

i en IF(ENET.LEES.AND.DLLEDLSTOP)GOTOQB = R
[ IF(ENET.GTES)GO TO 95 e

L=LDL" S TS PR
‘lF(DLEQlo)GOTOM S e e AT
CIFDLEQSODL=LO0 " ' ' . LTy g T
TFOLEQLOGOTO®S - . .~ "1 i bt
o4 IF(DL.LTSD)DL_DL/IOO Coe e Iag e T

iF(KELEOO)GO'roos S A T T e B

TFKEGTO0)GOTO4S -~ v - & 0 T e [ o

06 WRITE{20, ')'L—'L'D=-,m m,vm:w ENET-KE -
80CONTINUE ~ * = ., . Soen o
STOP™ .7 1 SIS .
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' d THIS IS A GENERALIZED PROGRAMME ‘FOR MODELS

'C ML, M2'AND M3 TO COMPUTE FRONT FACE RESISTANCE

C USING COULOMB'S METHOD. RHO IS FRONT FACE INCLINATION .

G ALL VARIABLES ARE SELF E}CPLANA’I'ORY

OPEN(UNIT-m FILE="EXP DAT' TYPE—'Om’]

' OPEN(UNIT=20,FILE="EXP.ANS', TYPE—'NEW')
- READ(19,)N I |
DO 51=1,N -

R - . . a

b .

.

"; "READ(19,*}ALVO -
- GAMA=17.0 £
- AKO=05 ,
D—AL/350
‘B=0.8 ':

wm'rE[zo 7)AL,

il-iv 'FORMAT(2X, RECTANGULAR Pmsmnc',//,'sco_yn

‘1. LENGTH="F4:2,5X, VOL. OF OVERBURDEN=',E8 %)
PHI=35.5*3.142/180.0 " - J
" DELTA=23.0%3.142/180' ,
 BETA=1.837'3. 142/1300

RHO=0.0*3.142/180.0

153

.;("‘\‘ '

‘C TOTAL WEIGHT = WT. OF VARI.ABLE WEDGE + WT OF OVERBUR.DEN '

C  "WT = WW+ WO

WO=GAMA*VO
TITAD=5.0'

410 TITA=TITAD'3.142/1800 >

-

WW=G

BH(0. s*(n*cosmﬁ:m))**2*cosmno+'rrm)/

.1 cos(

*

:'C .

O+BETA)/ SN(T‘ITA-BETA]) ;
WT=WW 1+ WO Ce
TYFE, Wi WW, WO=' WO, WT="WT. .
Q—wo*cos(nﬂo+BETA)*sm(mA-BETA)/B/D/

'1 COS(RHO+TITA)/COS(BETA) - B

{FS=2,0"(WW/GAMA /BJ*(AK0*(Q+GAMA*D/2.0)* TAN(PHI} -

P={WT‘SIN(TITA.+P}H)+FS*COS(PHI))/COS[TI'I‘A+PHI+DELTA~§-RHO)

.. PH=P*CQS(RHO+DELTA}
TYPE*,Q="Q, FS="FS, P="P,PH="PH _

' WRITE(20,9)TITAD,WO,WW,WI.PH _ R

. FORMAT('FOR TITA="F4.1,2X 'WO—',ES 22X, ww_

12X.’WT—'EB2 2X'P—'.F04] | | |
TITADSTITAD+10 - . < . j’ o

 TF(TTTAD. Lan)GOTOm o
CONTINUE RN
CSTOP - o
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il
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do

-+ Lo

._::‘_".AMBDE—ABDE‘GAMA‘(){BDE-}CB) T S
‘" AMBCD=ABCD*GAMA* | |

" ALPHAD=180.0-OMEGAD*CGF

'1 P1/2.0+DELTA+PHI) | e

-

¥

0 - . =

- - AMFQ=FQ*COS(ALPH)*(YB-YH)+ FQ'SIN(ALPH)* (XH-XB
L < PPQ(AMFQ+Q*BES(XE-XBY/2.0)/(10/2. C'BOCOSHY) S

" DELTA=ATAN(SIN(TITA)*SIN(PHI)/(1 0+COS(’I‘1TA]‘S]N(PHI)))
i JIF[DELTA/FAC.GT.23.0) DELTA=230*FAC

* . TYPE* AL, ALPHAD DELTAD, PH=
" WRITE(2I,8)AL,ALPHAD,DELTADPH -

-1 'DELTA="F8.2,2X,"PH=",

L AW W e ——

R = L T

o L D 162

AMI‘-‘G—FG‘COﬁ(ALPG]*(YB-YGHFG‘SN(ALPG)*(XG—XB)‘ IR R
- PPG=(AMBDE+AMBOD+AMFG}/(2.0/3.0*BC*COS(PHL)) | o T
"PP=PPG+PPQ .

ALPHA=PI-OMEGA*CGF - N S~
- TITA=(270-2. O‘ALPHAD-PI-I[D)'FAC ‘
"TITAD=TITA/FAC"

\

F(DELTA/FAC.LT.-23.0) DELTA—23.0'FAC Y
DELTAD=DELTA/FAC o
P...-COS[PHI]‘(PP+AABC*GAMA“TAN(PHI])/COS(ALPHA— v

. ) s
" R
L e R

PH—P*COS(ALPHA-PI/z O+DELTA) * -

© "PH=PH*B' | o

~ WRITE(21,7)D.X0,YOXC YCXD.YD XE,YE TITAD,PH]D DELTAD,PH
 FORMAT(2X F42,8(2XF6.2)2XF.2,2XFo.2. 20X Fe.2F8y) ~ - =~
‘PH SR '; ]

FORMAT(Q&,L:TM;X,I;%UNALENTALPHA-'HMx . T I

\ -

qopdoodd

Y

‘a TYPE"‘XE—.XE'YE_YE o S

—

N -h

*TYPE*;ALPHA=",ALPHAD,"TYTA=",TITAD 'ETA—'ETA/FAC' S

-y TYPE*, TITAM="TITAM/FAC, 'ALP3='ALP3 - - |
_TYPE*'ALPG=ALPG/FAC, ALPH="ALPH/FAC
“TYPE*'BC="{BC,'BD="BD,'BE=" BE‘DE-—',DE 'EF='EF,
TYPE*XB='XB,YB='YB | o
TYPE* XC=' XC,¥C="YC s | ]

' TYPE* XD='XD,YD="YD . | I

;:_-’,BF? o B

E* XF='XF,"YF="YF

E* XG="'XG,'YG="YG o S
TYPE‘ ')ﬂ‘l—-',]ﬂ{,'YH-—-’ YH . - e K ] I
‘TYPE*, =" AABC, ’ABCD-—',ABCD ABDE-—',ABDE T B
TYPE* FG='FG,'FQ="FQ . L B
_ TYPE* 'WABC= ' AABC'GAMA,'WBCD=" ABCD*GAMA,'WBDE="GAMA . . {~
TYPE*,'AMBCD="',AMBCD, AMBDE="AMBDE, AMFG,AMFQ I I

-Aaaaacaa

0 - IF(DELTAD.LT.-24.0 :OR. DELTAD.GT.24) TYPE*,NO VALUE' ..

/ ) .I . I‘ T ". I‘
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THIS PROGRAMME CALCULATES THE FRONT FACE RESISTANCE -
FOR MODEL M8 USING COULOMB’S METHOD. THE COMONENTS
OF SIVE AND FRICTIONAL RESISTANCE ON TWO INCLINED |

IN THE DIRECTION OF MOVEMENT IS CONSIDERED. - B

OPEN{UNIT =19, FILE=='E}CP DAT", TYPE—‘OLD') J : _
OPEN{UNIT=29, FILE="' EXP.ANS' TYPE-—-'NEW') ! '

'READ(18,)N Con R ’ R P
DO 5,=1,N ’ I o ’ el ' ST ; S . L] .
oo RE.AD(]-O *)AL,V e . .'I- ' : . ) | . .
- GAMA=17.0 Ut e ¢

(AKO=05 . ‘ | SR
B=0.25/COS(87.6*3. 142/130 0) - cores R

RHO=00 ] S e : ;
D={AL-0.302)/35.0 S A - |
. VO=V0/20 o | R S i
. WRITEQ20M)AL2*VQ - - - ' - g
7  FORMAT(2X,'TRIANGULAR WEDGE',//,’SGDUR LENG']'H—’,F4 2,51{, N
1 'VOL.OF OVERBURDEN="[E8.2) . "

PHI=35.6%3.142/1800
DELTA=23.0*3.142/180 .
BETA~=1.637*3.142/180.0 -_
RHO=RHO*3.142/180.0 ‘ '
C TOTAL WEIGHT = WT. OF VARIABLE WEDGE +WT. OF OVERBURDEN
'C WT = WW+WO _ o . .
"~ WO=GAMA*VQ o T -
TITAD=5.0 < g e
. g_o TIFA=TITAD*3.142/180.0. | S
=~ WW=GAMA*B*(0. 5‘(D‘C’DS(BETA))*‘2‘COS(RHO+T1TA)
1 /COSRHO+BETA)/ SIN(TITA-BETA)

P

WT=WW + WO - ,:
C  TYPEY,'WW="WW,W0="WO,/'WT=', w'r i
' P—(WT‘SIN(TITA+PHI))/COS(TrrA+Pm+DELTA+RHO) ; o
PH==P*COS(RHO+DELTA) ' Ly ¥

C ** FOR TRIANGULAR PRISM - : . : A

| " PH==PH%0.7749%2.0 ‘ .
. WRITE{200)TITAD,WO,WW ,WT,PH | :
.0 FORMAT{'FOR TITA="F4.1,2X,WO="ES. 2, 2x 'www o
1 B8.2,2X,'WT="E8.2 2X,P="F04) e
TITAD=TITAD+1.0

_ IF(TITAD.LE.30))GO TO 10 o
5§  CONTINUE R
STOP = - .
& : o
oL s i S Mmm |




























