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RESPONSES TO COMMENTS FROM USEPA 
STONE REVETME;NT1REPLACEMENT1DESIGN(900/0 SUBMISSION) 

.OLD FIREi-FIGHTINGTRAINING AREA NAVAL sf ATION NEWPORT 
NEWPORT RHODE ISLAND 

Comments Dated August 1 2008 

General Comments ','. '\ 

1. ~omment: Clearly it makessense:fldt' to design the revetrnefltto prevent overtopping 
during a .100"year storm or eventoprevenf rel)'etmeflt damage dU;-;rig a 100-Yf§'ar storm. 
However;)t appears that/esSer stOrmS wotildalsocreate overl9Pping conditiQnsthat 
,could potential/ydamage the revetment., ',While i(shoLild not be the Intent to prevent 
overtopping even during these lesser Storms; the effects ()fovertoppiilg should be " 
evaluated to determine how'susceptible the proposed dt3sigfl'will he to dainage from 
overtopping during these.moreffeqlJEJlit les$erstorms; It maybeintheNaVy's be~t 
interest to use somewhat heavier armoria pi'elient'more freqiJeritpefiodicievetment 
repair resulting from these lesser storms. 

Response: The 1 DO-year storm event includes both a storm surge and wind gener~t.ed 
waves. The 1 DO-year fl<?od elevation based on the FEMA flood mapping will9yertOp the 
OFFTAsite./Fhe 'revetment h'a:s nofbeen designetf to prevent overtopping (jfthe~ite; 

: however; ,the ,revetment,h'asbeehdesigneci'to withstand~lNihdgeheratE~? waves bya 100-
year storm evenhvith6ut the maximum storm sarge; Ttli,sis' a: mOreS9\(SrEr(:lesign 
con¢lition with respect tothe 'size'onhe, revettnent stone beca.use'as the OFFT A'§ite is 
flooded 'by the 1 OO-yr storm, ,the Waves Will no! be breaking ori'tlie':'rEfv~trh~!{and the 

,stone sizewou)d not ne'ed Hfbe:as la.rge.Theeffectsofo'vertoppihgof th~'tevet.ment 
has~beenconsideredin\the tlesignaridthe'badksideof me reve,t!TIeHthas been ," 
thickened to prevent undermining of the revetmehtftdrWthe lanClside as water Which 
overtopped the revetment structure returns to the bay~ 

2. Comme~t:, 'Because the details of many of.theodmstruction';adMtiesofinter~sndEPA 
will only.be addres'sed in the construction' contractor's submittals ,and 'aYe nb(detalled in 
the projeot' design·documents,i'[jPA requestscofJies of the fol18wing cdntractor's 
preconstruction plans in' a,-timeframethatwil! al/ow'EPA to review and comment on the 
plans and f9rcotnments to. /)eresiJled With the Navy prior to tM InitIation of any 
constructionforthis project: ' '," .' 

.• " Work Plan ' ' '', , 
.' Sampling and Arialysis Pla/ffor Excavati3d Materials 
•• , Solid Wa5te1V1ariagi3mentPlan 

enVirdhmental Man8gemenfPlan' 

• Stormwater Pollution Prevention'Plan 
Dirt and Dust Control Plan ' , 
'Ex'Ca:~ati8n ~nd Fill AClivitil3s . Plari ' , , 

• 
• 
EPA notes that the recentremoval action at OFFTA was i~itiated before the contractor 
had eVer! completed the work plan apd EPA d,ici not have fin opP9rtunity to reView the 

, work plari'untitweJI after the remoll,{3./{3.ction began. EPA does npt wa,nt thal: to happen 



for this work. If Navy cannot accommodate this request then please provide the details 
for these plans in the 100% design document. 

Response~. The Navyconcurs;'!Iith;this comment.' Througti.cOritractualagreement the 
Navy will req~irethe99ntractor;tq sUbmitthe identifieddoc'(Jment~Horc'regulat0ry review . 

. 
3. Comment: Interrelationship Between Removal Action and Feasibility Study - EPA notes 

that the Feasibility Study for OFFTA continues on a parallel track with the design and 
replacement of the revetment wall. Given that sediments are a medium of interest in the 
feasibility study, EPA requests a figure with an overlay of current footprint of the 90% 
design for the stone revetment wall with past sediment samples to determine any impacts 
andlor reduction in potential contaminated sediment areas. 

Response:. The [\Jaw concurs INith this,co,mment. The past sediment,sCllllpleloci;!.tions 
hav,s beell' added\Q the final gra,qing,pl,an$ and. will.peadded to the design report as 

. figurs,s,. ,:thesedifT]ent sample locations were obtained from Figure2~:4from'the Draft 
Feasibility. Study., The s,tations that exceed the unrestricted use ,recreational RRGs are 
sh0"Yn'highlightj3d. Inadqition,a lin~hasbe,en addEld,thatshows the toe oftherevetment 
stone (it $'hOl,lldb'e\(loted that th,etoe of the ,revetrnentstone is buried with eithenestored 
Qeach or rocky s,Qorematerial. The modified ,{igures (Figures 3 and 4) have been . 
appendedto thElsere~ponses to comments.' 

Specific, Comn;ten~s '1', ' 

1. Comment: Page, 4~q §4.~.J -, Plea,~f1dorrect t';~ tab/~ at the end oMhis section to reflect 
th~ cprrectstqne sizes as pre~en~~d in,the,Con$tn,J.QtionSpecifications.The nominal 
diaITleters.$I?ould be 1.75 feet for the.A.3$.footwaveand1.0 foQt,for the 2. Hootwave. 
(No~eal$olha,t the n.aminal diameters were rounded up Ie.g. 1.68 became 1 ]5}'but in 
doing so the a~$oc;iateq weights were not revised to correspond with the rounded . 
di~rnet~rs.) Also for C?onsi$tency,make (he weight in this table a range that is consistent 
with theConstructio[l Spe,cifications (a,fter correcting the weights in the Construction 
Speqifications for the rounde(i dfarneters) 

Response: The table referenced on page 4-6 presents the stone sizes and average 
weigh,t requi,redby desig(l calculCitions and is consistent with the numbers' presented in 
the,calculatipn prese(ltedin Appenclix Q,Theminimum sizes that were requited by the 
calculati~ns were the,n rounded up for the specifications. The calculations for sizing the 
revetmentstone isbased on weight and then converted toa diamet~r. Since the 
calculation is based on weight" the weight INaS not changed in developing the' 
specifications. The information in the Table on page 4-6 will be clarified. 

2. Comment: Page 4-6, §4.2.2, ~d Para - Determining additional excavation via·visual 
inspection is not sufficient.EP~ r:ecornmends making allowances for sa,mp/fng: and 
analysis with analytical parame'ters being consistent with contaminants ofpo/1cern as 
identified in the RIIFS; and specifying a decision rule 'for add/t;onal e1<cavatioq to which all 
parties including regulatory agencies can awee. " 

Response: A sampling methodology ~ill be add.ed to the texfof.the desigl1including a 
decision rule for additional excavation. The actual sampling plan; howe\ler will be 
developed and submitted as part of the contractors work plan. 

<',I ., 

3. CcJmment: Page 4-11,§4.2.6- pieasedlarifyifthe rockfshore are# ri~g~iJveliiinpact 
the ability of the port-a-dam to hold back the water.' ... 
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Response: Duetothelongflap that extends into the lAiater (23 feeffrom "the base of the 
portable ,oJamstructuJetOithe endof'the geomembraneflaprthe' pi:1rilibls'dam should 
have a sufficientanic>uht offiatbottomto prever\tWaief'trbmFfloWingt)~hirid the port<;lble 
dam. However, the contractor perfo:rmingtheconstrUctiorfwill Have to verify that their 
selected dewatering system is compatible with the surface conditions. 

~ ~, -' . r' 
.'" , "","-'; ,'",,-) ,: -:,)". . 

4. ,Comment: ,Page.5-'4, §5.6~'"- Please correct the referenCe ihithBsecond sentence of the 
. _.se(f;ondparagraph ((Yrefer to Section 5.4 (ErosiohandSedimentOdhtrol Requirements). 

,Response:, The referenoewillbe Gorrectett 

5. Comment: Page 5-5, §5.7 - Please add a fifth bullet that requires that sOil/materia,J 
stockpile cDversbe'checkeddeirihgeach Inspectidrf: ". ; " "'.;" 

S"", 

Response:' The Navy agrees with the Cbmm'ent. Afifth bullet will be added thi,s 'section. 
~" ". i, ,1 ; - "'f - ' "-.<), "; . "-"" '" 

.'; ," 

6. Comment: Table 3~5;::""'This table lists total petroleun'] hydrocaroon (FPH) 
concentrations in samplescollectedfdrifh'e 2008'geotechnieal investigation;'however, 
because this investigation only analyzed samples for diesel range organics (ORO), TPH 
,waS .nofcharaeterized.F'lease change the analyte IIstedfrotrf1PHto'ORO bedause 
without ananalysisforgasolir7'e range organics {GRO)theahalyti6al resultcannofbe 

, . identified as TPH As had beenagree(:UopreviousIYi any iut'ther analyses for TPH at this 
sitemusUnclude bothDRO andGRO in order to characterize the result as TPH. . 

- - ; , \ } ~ ; - "\ 

Response: It is agreed that ORO would more accurately describe the analysis 
completed. Th~ analyte listed \Nill be changed frbmTPH to' ORO. However; past' 
;~nalysis.has Jciund·that GRO makesupa min'irl1aHraotio'n(at most locatidns, I~ssthan 

,5% ,of the petroleummeasur'ed is ,GRO); ,Any further aria.lyses for TPHalthissite \lvill 
, iocl.uded bothttieH/RO and,GROfractions~, !l'" ,i'" , " i ,; 

v' ,,',. 

7. Comment: Appendix 8 -

a. In order to avoid any misunderstanding as to the intent for how the endsot'the 
revetment will be constructed, please provide cross-sections and details 
suttieientto deseribe how both ends of the revetment wiltbe cOhstructed. The 
ConstrlJction Dtawings do not ca/loutthe .Ibcatioh oNhe' eelgra~s\beds (a 

. ha,tched area is shown but not identified); P/easeedit the drawiflgs to identify the 
eelgrass beds, ' >'. ' , ' , ,. ' . 

b. § B, DraWing, C-8 ~,At the eastern end of the revetment in the area between the 
revetment:andJheconcretet'boaframpappears to be very viJItFer;;:if5/e to washout 
and may warrant more substahtiaNlank pretection than CiJrrentiypriJposed . 
. Please'reViell'k \ . 

c. § 8, Drawing C-9 - Correction/clarification for Section 8-8' on this sheet is 
'requiredbecauseHis not cdnsistentWiththeStoneFievetmeritEast design 
showrronBh'eet C-8: ',On'SheetC-8'thetoe is 4 feet thi~k in Secti6n 8-8' the toe 
is shOwn as 3deet thick. If the intent is to have the toe 3 feet thick at the location 
ofthe concrete,r;ulvert, please.e'dinhe~section to show the bankrun'sand and 

\ grave/some 'specified distance arbundtheculvert and show the revetment stone 
continuing;beyondthis specified'distance:' 'Also, the toe design in Section A-A' is 
sigI:JificantlydifferenHromthede'Sign bnSheet C~8 so it isnotdear how the 
.designel'.intends to;transitionfriJi'n the standard toe design to the toe design 
shown6n SheetC.;;'9. Finally, as shown in Section A-Jl/the clJlvert connection as 
well as the concrete encasement both intersect the geotextilebeheath the 
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revetm(,'!nt stone .. Whife this deta;l;s not to. scale; if.this-isnot the intention, 
plea~f1,sZClrity: thE!-Jf7t~ntand,re\4$.e Section A-A , as, appropriate .. Also; the culvert 
cormection detaJl,()n Sheet C~9,is not consistent with ,the, details! shown in Section 

" B-$'.)J~/ea9e,r?l(/ew,~()d correct as appropriate. i,H' " ,T' 
< ,;>, 1',,; 

Response: 
a. The detail titled "Stone Revetment East" on Drawing C-8 has been modified to show 
the tlank protection. J~,e,mQpifil3d cj~tail is provided with th~ses\responE1estQCOmments 
as Figure 5. ,Q\J,~, tq, ttle,cor)figuratio,n..of4he western flank, additidnal protection, is' not 
required (Le., the toe protection in this portion of the revetment will also serve as the flank 
protection). The eelgrass symbol is defined inthe Generallegendpro,(idedQllDrawing 
T-2. 

, ,} 

b. The flank protedion is shoWIJCJD the,' modified detailreferenced,jnHesp~nse to'" 
Comment 7 A. Additionally, the Navy is currently constructing a new bridge in this area 
and the reyetmentstr,uctLlreconstn,JctjolJ' in this area may need to be adjusted to .account 
for 'the installed bridge abutments. The effects of the bridge abutment on the revetment 
will be addressedin(theJOp%,(jesjgn. Design and construction at OFFTAwill.'be ' 
coqrdinated . l.o/ith.tJ)e,",(9rk ,(1)cc!,lfringq>ne the bridge CGlntract,; 

cC l,t.ls agreedth,~t"~~Gti~f1B~~,t of the Culvert and'Concrete EncasemenrD;tailShown 
.6~ qr~lI'{ingC~9,dgesno,t<;loc,urateIYshow the upper limit of stabilization stone. 'The 
~. revetment stpne ShQlIld be,sboll\ln to, anelev,ation 3 fe,et. The revised Section\B~B!lNili be 

'. incorra()rat~d iota the 100% c,l,esign. In addition" Section'A~A' ofthatdetailwill', be' 
revised to match the Stone Revetment East Detail on Drawing C-B . 

. ~ " 

Th.e eulve.rt andthe,04IVerten,casemen~'~~r~0ture will penetratethe geotextile,on tire back 
, ~lope o~ th,e ,~hqreline. stabili~mion' structur~. This. is a, standard cbnstruction penetration 
:;~n9.does nQt~equire its 9wn.det~iL The,geoteXtil.eswiILne.ed tobecut'and overlapped in 
'. the field (field fit): As for tlie culvert connection shown' lim DrawingC.9,'sectionB-B~ is 

not intended to show the culvert connection. No adjustments are needed in the details 
for this issue. p' 

8. Comment:,,.Appemjix C...,. 

. a.$peu;if(catiQn Section 31 23 00.0020, ;§ 1.6 -, TPH must be charaoterized for both 
G.RQ,~nd,68P;therE!tore,.l.g;e EPltMetbod 8.015 Modified (purge and trap, . 

. G9;[:=/0) .. BTEX mustbe char:acteri~ed,usingEPAMetbod 8260 (GCMS); 8020 
(C3CIP10) is not reliable. Please change this section accerdingly.'\' 

b. Speqifk;q,tionBection 35.:a 1 19, § 1. 1"';': Thissection statl3.s that a .certificate 
aJti3sting that the stone meets the specJficationsis required'from the contractor. 
Is It the Navy's intent th9t gradation tests be run on. the stonf]to verify that it 
meets the specifications? What quality control does the,,Navyintend to 
implement to verify that the stone satisfies the specifications? 

c. SpeCific.ationSection35 3119;§3;3.2.1 ~ This;:Section discilssestbe placement 
6f,revetmen(stone. Thi~ specification allp W$l stone to be droppedfrom a height 
of no more than one f()ot. '. ;The spepificatton flJrther: discusses the use of dump 
trlfck.sto place tl)estone~·Jtdgesnot aPPlfJar that-placing thestonewith a dump 

. truck woulq satisfy thert;Jstriction for. a maximum drop of,one: foof;al},d further it is 
f:r9(clear thl[1t the dump trucks would bea/;Jle to access the. 111acement locations 
closeJy:enough to satisfy the·sPfJcifiQations .. FinallYrrefer'toEM1 ,N 0-2-11 00, 
Tab.leYI-4-17which states that stone in the weight rangerequired for the 
western revetment must notQedropped at all but mlJst be placed on the 
geote)(tile. " 
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9. ' 

'. Response: . . 
a. The analytical methods referenced in the comment will be changed In the speclfic:ation 
section. 

( I,C. 

b. The, contraotor,can get'the certificationfrorTI the quarry thatsup'plies the needed 
stone. This certification letter is required to be Inclu'ded Wjththe contrCictqr's construction 
reportihg documents. Additiona:l OAlOOoh,therock used by'fpr the stabilization 
structure comes from construction oversight. .", , '.,\, 

'C. Due to the;sizeohock recrUireldfbrbbth'ends of the shOreline itabiliiatio'n structure, 
the rock needs tobepla:cedtather than dumped. A slightly le~s,'i"E~Str1¢'filJ&approach can 
beiusedon the eastern sige because ofthe smallerrbck size. The'tOO%design will 
indicate that revetment stone will be placed. It is agreed that dumping and dr()pping of 
revetment stone will not be permitted.' . ' 

, 

"CdmmentrAppendixD -
:' " . 

~ f 
• ;:1",". 

. " ,,-, ',.' ," I',·'; 
a. Calculations - Project Datums - The Calculations note on page 1thatthe Naval 

Station Mean Low Water Datum has been revised based on il]puUrQI7J the Naval 
Station. This'f)hangelhas been 'rlC/oded in all theconsfructibh'ckiiWings but is 
not reflected in the DiOrio Drawing in Appendix A, Atta'chrnehtX'4whfch'Was 
prepared to document the field work completed in December 2007' . 

. i,,_~~_;f~! .~.: ·:::<·}r:l,~," -, ":,'" " 

b. Design Wave; GalculatlonfdfOFFTA-At thebottO'm of p{3ge'3~'bf 8, i,heIVi3.val 
Station datlltn1corredtiorls haveincit Deen macJeror the meanlo,vy'ai(dh!iJ,fpvater 

i elevations:' Also, please Check tha'elevatiOris listed or the, to;x Of slope, wh{ch 
may also need to beciJrrectedbased'dh 'the revised Nava/SiiHJon'loca'1 datum. 

c. Shoreline Stabifizatiorl CalcLilatioh:.c. Thi~ 'sect/on still indic~te$ that a 3H: 1 V 
slope will be 'employed for the revetin'ent!cohstruCtio'n; nowev~r, 'tHe d(~wings 
appear to indicate that the 3H; 1 V slope will no longer be us'(:id. '. Please iev/ew 
and correct as appropriate. On page 2 of 17, please correct themetricheight of 
the waves-valtu3ssh6U1dbe 1.32mei~rs andO.64 meters, respecttvely fbr the 
4.33 foot and 2. 1 foot waves. 

" "' 

d. Revetment Stone Gradation - On the bottom of page 3 of 6, please correCt the 
typo for East Side minimum to read East Side Dl5mln. 

( . ;,,:" 

e. Volume Calculations - ShoreliheBtabiliiatibnPro;ect - At the bottom of page 1 
of 3, please correct the drawing numbers cited: the Interim Grades are qctually 
presented on Drawingsl Q:=3aria C~4 ana the Final GrEides are preserit€}d on 
Drawings C~5and 0-6; '.' , 

On page 2 of 3 please correct the references to rocky shore material used in th€} 
,dalttllationof the bankfun sand and gravel volUme reqLJired.'" ' 

Please also ;note that although 'the vOIUmEHJfexcavatedmale'fialavailable for backfill 
(see section 4:2;2 on page4~7)'i$9o.CY,'fheilvailablevoh/meof roqlDt slJpre 
material has not beenidentifiedahd may not bes'uffipieritto satisfy th{650 CY 

"i requirement calculated here.' " , : • . . , . " 
; .~ , ,:' . >;." 

f. Veneer Stabilitv of Riprap Revetment. OFFTA - In. the ~i$cus~it;m of "Approach': 
itshould·be 'noted thatl if the grave/gets scbUfeCl'andfhfi fpeco/tapB,fJs i1tq the 
hole;,the buttress effeat wOLlldbe lostiana thiscorls"ervatlJe' fattor wb'uid flO 

i'. ..>'., F" ., 
longer exist '"i' '" ' 
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On page 3 of 8, there are two solutions to this quadratic equation, soh()w w~s it 
determined thaU~~ safety fa,ctor was 1.46 ,ancl nqt O.~9? 

g. Global Slope Stabilitv, OFFT A Revetment - The analysis has not included loads 
from construction fjquipment bl.1(dened by the armQr stone. loads ..• The·hal1l road 

\ "'~s "Yith/TJ '~ppf:o)(imately ,1 q /eetaf the .tqpof slope which may be close' enbugh to 
qe proQJE;mati9.PleEJs~ adc;jr(iJs~.the pot(3ntial impact from oonstruction . 
equipment live loads.; " 

This anf3,lysis has .notincl/;/dfjd thf?pressqredifferf)(1tia/;loaC/s on the revetment from 
'thf1.; tyiive~f'IY~icf:J ca'7;be substantial and contribytetoslip, circle failure.,Please 
r~'v,iew (he! glqbal plqpestability calculations/n consjdera(fon of the wave loads. 

" t~i"" ;-r- ,f ':- ;, ' 

Response: " 
a. The Comment is correct the elevations on the referenced figure prepared by the 
coastal zone delineation subcontractor were not updated. However, ·since this 'Q<:jQ!Jment' 
was prepared by a third party and is only providing support information, the document will 

:Inot b.;~,;,rE(¥i~.7.~ .. ' .~~:.' ~, , , _ ;. t 
: ., ' ~_"'< ._\_, \~ "":_"" ,'_ •• ~ < ".:, _.~ " .~. ",:' \ 't ".~ ,,' ';) .~. ' " ~,.:'.>' .. 
b. Tne :~IEwC).tiqn re,ffj~~ncE3s will be chepkedagainsNheNaw Datum provided and 

.' m·odified;.~Gpqrdfngly.,. ,.' '\, .,', . 
;i·\".-_ .. ~ '-y, " ... " :' 't_, i" "Ii \ ~\:. " ',~ .'.;~" .. ; ( " 

c. The sh'oreline stabilization calculation includes rock sizing for both a 3H:1V and 2H;1V 
. ~Iopes . .rhisvya~. origil1ally cornpletedqur\ngthe PfeJilT,1inaW pha$es qf design because 
at th:af tirne, ,it had not yet beendecjdeC;lwhlch slope$ woui~flnal[yd)e used. Leaving the 
.3H:1V i~t,~m:n9.tion in tt)~ report c;:I.o,~~ IlQt~~trfl.Gtfr.OI1J;tl}ecalculationand.could possibly 
be ~seful d~'rihg?0~stru9tiqp if c(;>ncti~ions,wer~t()change. 

The,height$, Of thEl.desi!;ln waves given in, metric units will,be corrected,: All calculations 
. were conlpletE:l9.u~ingEnglishYQi,t$;Jh.e(ef()reAhis.typo did not affect any other portions 
of ths'calculation. " '. \ 

, , ' '_ ;.; '. ' ~ 'C{ • 

. ,-' . .' - '" ,: . ' -'~ ., ,,' 

d.lt is agreed that aJYl;>o eXIsts in,tnil:) calculation,anqwill pe modified .. " 

e. The Navy agrees that identified references in the volume calculation are not accurate 
and will be m,adifie,d. .' , 

f. It is acknowledged that ifthe' t6eof th~ revetment is scoured out th~t some of the 
conservativene,ss ofthe,arwJysil:),vyiJI89 longer ~xist, thiswiUbe notedinthe calculation. 

With regard to the tW,? solutions to the qUadratic,equation, ,the, selection of the positive 
expression rather than the negative before the square· root w~s, based on .the examples in 
the referenced text that the equations were taken from. 

'-' ;;' 

g.' The construction liVe load& .have beeneva,i,uated by simulating a .60;000.IlYhydraulic 
excavator on top of the slope. This is largest piece of equipment that the construction 
contraqtor has indiQatedthat he is planning on.usirag. The evaluation indicates that the 
exc~v~to~should, ,nofClperate c,lO,serthan 5 JE3etfrom the edge of the exca,vationslope 
a~d Shoulc;:lbepl¥lced on.a,cfB!1e .. rnat.,tClhelp,distril;ll.lte the IClad at the critical section on 
the eastern portion of the site. The supplemental stability analysis ,i.s,attachedto this 
response to comment document. 

,l,\na.dclitiOI')p.1 SUPRJ~~~ntal §ta~ility analysisW.f1.scon·alJ~tedwhichevaluated the 
,. dinerehfia] lOad,s; que tqvyaves~.Jhis,s,upplementalana'ysis is. alsQ attached to these 

responses tel comments. the factor of safety for the "end of construction'~ case including 
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the effects of waves on the revetment Was 2.3 ... A factor of safety of .1, .5, is gj3nerally 
considered acceptable fot end iol 6onstruction conditions, therefore the configuration of 
the revetmentiscorisidered acceptable with respedto slip circle failures and wave 
loadings. ., ' 

1.' 

-.~. \ 

(d 

:,' 

.,',,: 
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'< ., : " ,RESPONSE,$ TO COI'll1IV1ENTSFROMRIDEM 
STONE REVETMENT REP.L4C,EII/IENT DESIGN: (900/0 SUBMISSION) 

,oLp, FIFJE,-FIGHTING TijA:!~!NG ·AREA. NAVAL STATION .NEWPORT 
NEWPORT RHODE ISLAND 

Comments Dated August 13, 2008 

General Comments 

1. Comment: Installation of the revetment will entail the removal of contaminated soils. 
This will necessitate the submission of a sampling and analysis plan, a soil management 
plan, a storm water management plan and a dust control plan. The 90 % Design implies 
that these documents will be submitted as part of the contractors preconstruction plans. 
Please be advised that these primary documents are subject to review and approval by 
the regulatory agencies. Therefore, please either submit these documents as part of the 
90 % design for review and approval, or note in the 90 % Design they will be submitted 
as primary documents to the regulatory agencies for review and approval. 

Response: The Navy agrees that contractor' work plan should include the 
preconstruction plans. The construction contractorwill be scoped to provide these 
documents for regulator review and approval. 

2. Comment: The proposal calls for the installation of a stone revetment along an area of 
contaminated shoreline. Installation of the revetment in this area will not allow for 
subsequent remedial actions. Therefore, all soils above the Rhode Island Site 
Remediation Residential Direct Exposure Standards and contaminated sediments at and 
in the vicinity of the revetment must be removed prior to the installation of the revetment. 
In regards to the soils/sediments in the vicinity of the revetment the extent of the 
soils/sediments to be removed must be of sufficient width and depth, such that any 
subsequent removal action can occur without compromising the revetment and/or require 
the installation of sheet piling or other techniques to protect the revetment. 

Response: Figures showing the sediment sample locations and the footprint of the 
revetment are attached to these responses to comments. As these figures show, few 
sediment sample locations that exceed the PRGs will be covered with the revetment. It is 
not the intent of the revetment to cover all the contaminated sediments. As discussed in 
the response to EPA Specific Comment Number 2, a sampling methodology will be 
added to the 100% design, however the actual sampling plan will be included in the 
contractors work plan It should be noted that physical constrains at the site may preclude 
digging deeper that what is required for the revetment due to water table elevations and 
the decreased stability of the excavation slopes the deeper the excavation progresses. 
The need for excavation, or any other remediation outside the footprint of the revetment 
is being discussed in the development of the feasibility study for this site. Additionally, it 
is our understanding that the RIDEM Residential Direct Exposure Criteria apply only to 
vadose zone soils, which would negate their applicability to soil under the revetment or to 
sediment. 

The comments within this response summary of the FS suggest removal of sediment as 
a media of concern from the FS. While the Navy would concur with this, the logic is that 
there is ri,sk measured from the sediment, but the uncertainty of the source of the 
contaminants and the level of the risk posed by those contaminants suggests that the 
sediment PRGs should not be selected for a remedial action. Thus the PRGs for 
sediment and the sediments should not be considered "actionable". This is a topic of 
discussion that needs to be addressed in accordance with the FS. 
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3. Comment: The work plan notes thata Portadam wi/(be installed during the installation 
of thestonerevetment.' A review of the proposed limits'o{~xcavation identified fnthe 
90% Deslgn~report sndffle extent of sedfment'ccmfamination exceeding 'PRGs lqent(fied 

, inthe11easibility Study reveals'thatextending the excavatfon at certairilocati9n,~!beyond 
that outlined in the 90% Design Report, but stili wlthlf1' thiiYNorking limits of the POrladam 
system will allow for the removal of the contaminated pediments exceeding PRGs. 
Addressing the contaminated sediments now will avoid the;need to periorm 8.'aff3dging 
action as identified in the Feasibility Study, and al{owfor therem9valof conta'[1inated 

, sediments underd,y conditions." This, will 'grikitly '(educed b6m the time a'F/Cf cost of the 
removal action and allow for this portion of the site to be addressed.: Please revise the 
work plan to include removal of these sediments. 

, , 

Re~ponse: ,Ttiere are constrairits to profecfres6urde'a,rea~ ahd,pre\lerytdamage to 
",eelgrass beds:ExcavatiOn of s'edimehforsoU:oLitside tl;1e r~vetmehtfoofpriht, is a subject 
" "fdlr:;t/1eFS. RefertoRespoh~eto '00mment2;,:J",;·, ",' ;', ;: ' 

4. comment:The~ropose(jex6avatlohJto insialrthe'relletrrfenlwill eXfendint6'the'Water 
table, Bontamln2ttedgtoundwatef; inCludingftee' prdC{iictfjxistatthesfte:lt Is ',' :, , ' " 
recommended ,that theWaVy employ crLishedstohE/1tftheb~cldi/l in the w~te(}a,f:jfe,~i1d the 

, ,;smearzOnf]'along1with PVC stand pIpes.' 'Thls'lvllllilloW kJr,' ifneede?l, remoyal¢f 
contaminated,groundWater ahGlldrinFictioHofoxygehor 6xidants'toaIl6idci:lntamination of 
the revetment and the newly installed clean beE1ch sand. 

, ":,'>;"'+'.1,, ,', ", , 

5. 

, Response:" T'his"Was,diScussed anhe mee'tiH~ held'11Y14107i." It \Na~n:l~te:rminedat that 
.. ,time that passivel'itecover}h,vells' douldnotoEdnstalled within the' revetmenttrench,'lt was 

' •••. suggested tMtthesoil:removal Linder Way'~lthaf tirhe aHhesite be:'49hipl,~ted \~ith 
, passive"recovery'wells.'as plahned, aho determine! ifNAPL collects within the,se)N~lIs. 

,;·8;\i .' ' ; ,;;-, !', 

,; AS"a~part of the soil removaVaction, small qUciritifies'OfNAPL w€)re foundir, some . 
excavatiQns,,:and,pumpea iriaccotaance witn thewbrk plan; Itwas}ciund'that NAPL did 
not re-accumulate or re-form on the stantfin'g wat~rtabIE{in testaxcavations' 'after 
pumping. Therefore, installation of recovery V"eUs is nqt q~qommE:!ndE?d. HowE:ly~r, elt any 
time in ,the futQ(e" if\necessatyi'tecbvery wells;ca.n balnstalied along the Ia:ndwardedge 
of the revetment structure. 

Comment:;,Plea'se tJeadvised\that·at'aillocafibrfs'fne'foe of th~revetmE/nt'can"bfextend 
.onto theiexistidgbeach} '(i.e. tnere':1r1us,ib€lnO' j6ss'0~ Ih~6e~'ch~~nllif9ri,i'1"J~i;!t, bea~itis'ed 
thafthe'beat:h extends beyM'dthe: h![Jn'Udemarlf):' PUHf1er;'lna,}~s, 'Ytfef~ th~toe, 
stabilization will be placedbeneatfi:the beach the'NavymfJ't?t create firdmalTJ,fain a beach, 

'. which nasa minimat thickness~bf,fwo fe'etj ,which, is' also:slmlJarli1 nature towhatJs or was at 
the site." Please Glearlystate these,ri§quireirl(jnts' in' th.i3'aoclJm~nNQIj;; 'to -the infom7E1tion 
presented lathe' figiJreSaikHhe ;nature Of th,e legends'iflshotclearwl?e're thi/se ," ,'" ;'" 
requirements are being metaMlllocations). ',', .; ,."" ,j' , , 

: Respdnse~, The designintentwas'tOhlaintain:~ twO fboFihlc~ness,ov~r tHe pfoposed 
revetmenttoe:whereeverthe toe exte~ds unaer'the coastal beadhasshown on;Figure 3-
2 of the 90% design ,andas,ddbumented in ApperidikA.4.Note'thatcbasfa'l beaches as 
defined in CRMP Section 210.1, as including "~xpanse~of u[1consolidated, uSLJally 
unvegetated'sediment'cO'rnh1bnly subject to wave actions, blJt"may' ihclllde '8:"ve'geHated 
beach berm. ,Beaches extend from the mean lowwater,landward to an upland rise, 
usua:lly'lhe bas~' of a dune,headland BlUff, orcostaiprbfectkmstructUre;Rilingsbr\~ 
fouhdationt Figures 1 and 2 have been attathed'to'this',respol1se to'cQrTlment§ " ; ,',' 
submission to identify the limits ofexisti~gcoastW6Ei!\aC~ ,b~fdrea~Q affetcQnstruclion of 
'the stonerevetinent structure." As indicated ih this figure the'area of coastal beach'has 
increased from 0.62 acres to 0.83 acres. These figures will be added to' the design 
report. 
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. ". ".': "\.' .,;. 

6. Coronient:, One funcfionoftne reVfJtmentis to eliminate the rnigrationofcontaminated soils 
, into the adjacent sediments. Considering the CQst,o.(,the revetmentit is.strongly 

." recOl71mfJhded that the N,avy considering rempving thfJ, contamin;3.ted soi/sat ,the site and 
install a simple, les~ costly, re)l,iptm,ent.' "\ ,.' Ui '. 

"'. ',. . . I' -., . , , 

Response:' 'Co~~~nt n~te~"", 
.: , : , ~ , 

7. . COITJI11~nt:" Sec~i~n 3.2,~O(Jl!, Ge(J,tecfinic~1 IflvesJigat;cm, Visual Survey Rocky 

8. 

Sfior~ Page 3-4.. ' . , 
. ' c,··", -, 

~. ' , 

The report notes that a visual survey was conducted of the rocky shore to ascertain the 
. character(~tict; of the be,ach, (rqc;k;§,ize!ptc): 4 reView of historical aeri~l phgtQgraphs 

indicates thann the past tflis, beae,h c;/lcJ,not.reflee,t (p§ currentcompo.~itioil. In addition, 
, s'imilady l6Cated beacheseisewhere Of) the is/ane! 8,(JP the base·calso dO not'refleef;'the 

aforementioned composition. The current beach conditions may be due to erosion of the 
. ,mQunqs,w,hk;fJ,were createc1; wh~nlh~. fire fi(J/1/,fJ/ wa$\ d.isma.ntledand/ore.{osio[1! of 
, materia!~ placed ~/ong. theiemRarkl71efJt: Als thl~ reve~mef)t will solve theetbsion;, 
R,rQblerri, ,th(J beach to be installeel shoL(lg,reflectp(eerosiorrconditions,oi.e, ,be, similar in 

·~aii.Jreto, .olher beaches. iocat~d;n,the.~flme.·eh,virof/menf;· Plepse modify thedoctlment 
to state.tnaUhe beach to be, instal/edin this areawilFrfJflect preer,psiOf/conditions. 
: , ,~ ,",1:. l' .". _ . _ . ",. . \ ' •. ,. -, .- • 

jC:'}~·· '}, ~ 

Response: The revetment design ;,viII replace the shoreline at OFFTA to match the 
current Goncjit!ons. The ()um~nt s~or~I,i,n~conS'l'ts of a rocky,shoreJine onlh~ western 
PQrtionofthe l:litl3 and ,aco~stG!J be,ach on th'i'll3asterr;lsite! Qtthe site.; ':TIhe, coastal beach 
wil,I.I~er~p'?gecj (see response ti:> RIDEMq9mment 5). Q'iventhe higher Wave 'energy 
expectsq .onfhe western portiQIl;of the,site, it is, likely that t3~nds and gravels placed in 
front of the revetment on this portion to establish a coastal beach would be subject 
frequent erosion~ caUl~ing §e.di,rpel)tati(;m pr()blems elsewhere (burialot the eelgrass beds, 
orshellfi1'l~ bed$in the il')oer hargpr) ... Therefore:replaOement;ofthe exiqting' rocky shore 

, ma,terial is app,ropriate to rria,intafr;)il1gtheGw~ent COllditions. . ',": .", 

, ,"1', 

The stabilization for the toe trench of the revetment extends into the beach area. At 
McAllister ,Point L,/flndfil( fJWavity w,allw.;ls installe9.l/V.hiQh dia.not,,{iJxtend'intq the beach area. 
Ag({J.l(ity wC1(rattQJ~lac;at(()1J wasfof,lIJdsuffiqient e,<~nJnough thereve,tment,heightand size 
was cansi(jeia,l::)te JargertjJimthatat:theOFF:r A Furteer, . the McAllister Point site is 
e)(pose.d. to a gi:ef!ter'rY{J.ve/e~ch,~l7d$,(ormr;onqitiolJs" CQnsidering the locatianoreel 

"grass,; at the ,WeP.t~rnelJcf,o(.the $ite,. at arT?i,nil1Ju(T1. f/jl,e,D{iJsign should Considered a gravity 
, wall a(trl$lC!c;3.tj()(J\OU~rfl/sorec;.qmmende"qtp{:1t{:1 gravity wall be considered at the. eastern 
end of the ,site), '" Finqlly., plea$e.be acfvi~ecf, trat the, Navy wi/'have\tomaintain the beach 
environment above the proposed toe stabiIi48/iQIJ.structure . .,. ' , 

Response: A~,sta,ted in the resp(;ml?e tothi,~,COrDr:nel')t on the 80% design sublTli!tal, the 
gra,¥lty \Na,Uinstall~d.atMcAIJister\IVas·installed into the intertidal area on the west-facing 
side'of the site. Thisil' thes~me,approach as:is to be used at the OFFTA site. 

9. l?omln'ent:' ~ect;on 4.2.1, Strllctu;al Protection Requirem~nts, Page 4,,6, Table 

Thl$ tabj~.note~that a nomipal diamete~,stone ~f 1.p8 feeth~sa weight of 779Ibs., 
Baseci ph the last pa,ragraph of page 4~9. ft!~ ,fIoted that'a stone has a density of 165 

191ft A,~sl.fmjng a, $pher,? Ifhichpasa voll.(me of 4131!f~ the weight of the stone wl7Juld 
e,qua/413(3. 1415)(O.84ff3)(16q Iblfi3):;:409 Ibs . .This,is significantly different than the 779 
'Ibs)ta,ted~ Please e)(plafnqpw t!Jis weight was obtained. 

"c' , 
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Response. The design of the shoreline revetment structurefoHows theaccepted\ 
approach for sizing shoreline revetment structures:establish~dcby the ArmyCbrps of 
Engineers. The procedures published by the Army Corps of Engineers for th~ 

.development'of shoreline stabilization revetment; structures' recognit~~ that thetock used 
. for,shorelinestabilizatien.structuresare not st:5he;rioal in na.ti.JI'"s';'ra.ther they are angular in 

nature. Therefore to account for this the averagecstoneweights'areba.sei::Fon nominal 
diameters (average stone width) rather than diameters of spheres. No changes will be 
made to the document as a. result of this comment.' .... . . 

:. " ~ ;" ". . 
. . " ' 

10. Comment:'Section 4.2.2, Excavation,' Requirements, Page 4-6 
~ ;"i : .i - ; . , (, 

Oon'taminatedsoiland sediment; whieR 'exceedregulatoryreqiliremenfs, is'present within 
the footprint of the 'revetment. 'Accotdinglyithe90% Desl'g'n'mustinclude a stlpulation 
for the sampling and removing of any soils! sediment, which. exceed regulatory 
requi(err/ehts .. ,tRle;ise modifythedoCl1tiU3nf'BccordiilgIY '(ji, ;\ · 

Response: Refer tOIResponsetoSpeCificUSEPA C6mrnent2, i3.ndthe'resporise to 
RIDEM Comment No.2 above. 

""'J. ;-':" 

11. Comment: Section 4.2.2, Excavation Requirements, Pagtif4:':6 

There are two-discharge pipes, which contain oil sludge on the beach and ih'i/fi!J 
embankment where the revetment is to be installed. The design must stipulate that the 
entire,/engthoUhesepipes,and any othei'similar'pipes; and ahy'iJ.ssQciiltea .... 
contaminated soils/sediments in the: Vicirfity of the pipe will be rernoved. . 

Response: These pipes have been removed during the 2007-2008 removal action. Any 
pipes encountered 'during the ,Cdristructi6ribt:tI'i'eshorelinsstabilizatibn revetmehtwill be 
removed, appropriately capped, or extended. 

12. Comment: Section 4.2.3, Shoreline Stabilization, Page 4-7, Paragraph'1. 

T q protect th.e g~ote)(ti!f#~Jhe stone.revetmennprovisiOns -should be made top/ace the 
stQne,s on thi~ ma(f?ria(rEitherthanO(opping. the stones. >~ y, , \' " 

.'"".," 
~ -. ; 

Response:A9re~d,Jhe pla,cement ~f the~revetemei1t'stones dnthe ~eotextilelivill be 
IimitedJgplacE;!.m~ntr9-ther.than~ dr~pping;See' response"to 'speoificEPA' Cbhimeht·'8c. 

13. C,,-mment:. $ecti()JI; 5,f;; P~r/11anentStabilization, Page' 5*4 

Whatevf?r grass seed mixture isse/ectedr one of the requirements should be that it could 
withstand a salt-water environment- , ., 

Response: The identified permanent seed mixture presented in Section 5 of the design 
will be reviewed for survivability in brackish water conditions. Changes will be included in 
the 100% design if neected. 

14. Comment: Section 5.6 Storm water Management Consideration, Page 5-5 

The temporary storage structures will have an impermeable liner. Please state where the 
overflow will be pumped if the 110% capacity is exceeded. 

Response: The size of the temporary storage structure was established to avoid the 
need to pump accumulated surface water runoff. However, if needed this water will be 
pumped through the sediment removal system and allowed to discharge to the bay. 
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15. Comment: Section5]~/nspection al?d Maintenance of:~rosion and sediment 
. ; Cqntro/s, ,third Ifl-'1N~t,. Pttge .5-:5 

.. ' < ,.,,;' .", ,'j' _ ~ . "1' ' : { • 

This,pulletnpte,s thats~ededareas, wi/{bey.h?ckedandreseeded if. necessary. In the 
eyentof soii~rosion p!e.ase ,stateifnelo/soil, in adf/ition to.reseedingwil/ take place (i.e. 
sC}{lerodf3s prior to JJra$sgrowing). 

;i < 

Response: The section' cited describes the, responsibilities ofthecohstruction . 
contractor. The area that falls under the contractors requirements to establish a 
permanent stand;Qftbegra~sfor stal;>ilization .is:equal to the area'of disturbance, Areas 
outside of the limits of disturbance are not the responsibility of the construction 
contractor .. ,Go[lcerns,qn ,er,c;>sion of thea~,eas outside the project limits and 'f.or the long 
terrn\sAoUld be addrE?~,sep in,theFS and,tpe.GOl')tractor's workplari: ;" , ",: 

"1'; " 

16. Corriment:' Section 5.6, Re$ponse Procedures for SpillMitigati~nj Page\5~6 

17. 

18. 

P(~~$fJ, note, that it a spill occurs the regulators must also be notified. 

Response: Regulator notification will be added to the construction contractor's work 
plan where approRriate. .;.. ' '. 

Comment: Figure C-:7 
".,,", ,,; < " • , 

,.1' 

In thiS figure"8:nd'~thfi;;a dashedJine is,l)sEJd to Giepicttheexisting grade and the final 
grade. 'This'do~snotal!ow one to, disJinguiqr, petween the twoandascertainwhether 
regulatory requirements are being met. Please employ an alternate line scheme. 

I .. ~ , ",:,.;-

)=tesp~~se: Thell'l@ types on [)r~wing C·iWill, be revieWed and'clarified.' .' 

Comment: . Figure 

, Pleas(fJp(oduce,an oVerheadligureole,arly,delineating thecutitenttoe dftheexistiil'g 
revetment/end of embankment and the proposed toe/end,ofeffibankmeht.'Also~this 
overhead figure should clearly delineate the portions of the toe stabilization, which is to 
be, P/f49f3Ql!mr;t(3rt/;1e ,beach.' Without this information it isnotpossibletb cOhfirm tnat the 

'. ,r(?!I(3tmenJ; a$ de$igned,will'{1Qf extend beyond the existing footpriht bfthI:Jsite. ',' 

Response: The landward extent. of the buried toe of the revetment has beel1·adaed to 
the final grade drawings which are attached as Figures 3 and 4 to these responses to 
cornm~nts. In addition, the sediment sample locations have been added to Figures3 and 
4. These figures will be added to the 100% design document. 

.':. " 
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APPROVED BY: DATE: 
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",0 ,.';"-

OBJECTIVE 
The objecti\(~ of;,this calculption is to deterrninethe,effectofconstruction loads on the,slope stability of the 
revetment' atO FFJA. 1 '. . 

REFERENCE~ .. ,,' .",., ,. '. ' ..•• >' .... " ..•. , .' .•. "'" i· ... ' , 

., . l' Calculation titled "Global Slope$tabihty, OFFf.A. Revetment" prepared by ReM 5/$0/08, Tetr~ Tec~ 
NUS. "" ." . ,'"."J , "" ".<-', ' .,( "',',, . '.' '." ,,'." 

2 Day, Robert, Foundation Engineering Handbook, McGraw-Hili, 2005. 

APPROACH 
This analysis wi" take ttw critical sections from the 'during construction' condition from Reference 1 and add a 
surcharge (i.e. boundary) load to account for a hydrauliC long reach excavator located at the top of the slope 
during construction. Both the eastern and western critical cross-sections will be evaluated. 

The construction contractor has indicated that a60,000-lb long reach hydraulic excavator will be used. Standard 
dimensions of hydraulic excavators will be used to determine a ground pressure (boundary load) that will be 
placed at the top of the slope to simulate the excavator in the ST ABL model. The excavator is assumed to be 
eccentrically loaded with the center of gravity of the excavator being 1/3 of the distance from the front of the 
excavator. Given the existing low factor of safety for the 'during construction' condition without a construction 
loading it is assumed that the excavator will be placed on a crane mat to distribute the load thereby increasing the 
contact area and reducing the ground pressure. 

The analysis will yield conservative results because the STABl program is only a two dimensional analysis so 
that any load placed at the top of the slope is in effect being simulated as a load perpendicular to the cross 
section along the entire top of the slope. In reality, the load of the 'excavator perpendicular to the slope is only 
equal to the width of the excavator or crane mat. Any real slope failure would occur in three dimensions and 
areas that are not loaded with the excavator (which would have a higher factor of safety) would also have to fail. 
By using this simplified analysis of the excavator loading a level of conservativeness is inherent in the analYSis. 

ANALYSES 
The calculation of the excavator loadings are provided on sheets 8 to 18. The 'end of construction' condition 
critical cross-sections from reference 1 were modified by adding an eccentrically loaded excavator. It was 
assumed that the excavator would be placed on a crane mat. Preliminary stability analyses without the crane 
mat resulted in factors of safety less than 1.0 for the eastern portion of the site. The crane mat was 
conservatively assumed to be sma" with the size equal to the overall footprint of the excavator. In reality the 
crane mat would be larger to allow some movement of the excavator on the crane mat. A larger crane mat would 
distribute the load over a larger area and result in lower ground pressures which would result in a higher factor of 
safety. Since it is not known what size crane mat that will be used, a crane mat equal to the size of the excavator 
was used as a conservative assumption. 

The load was initially set at the edge of the slope, however that resulted in an unacceptable factor of safety (less 
than 1.0), therefore the load was moved back from the edge of the slope until an acceptable factor of safety was 
achieved. For the eastern portion the factor of safety was 1.1 when the excavator is 5 feet from the edge of the 
slope (I.e., 5 feet back from the crest of slope) and placed on a crane mat that matches the footprint of the 
excavator. For the western portion this same set of conditions produced a factor of safety of 1.4. 

S:\Newport Revetment DeSign - Dan Witt - A\Calculations\Slope stability construction loads.xls 
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BY: DCW I~HECKEDBY: " 
\ol30\o~ 

APPROVED BY: OAT):: 
Date: 09/26/08 Date: RCM ,., , , 

, ",'-,"." .. 

CONCLUSIONS 
Based on these analyses, the critical factors of safety for,the 'during'cOi'lstruction'cortditibniNith thepropdSed 
surcharge (i.e. boundary) load applied to account for a 6Dk load hydraulic long reach excavator Ideated 5-feef 
from the top of the slope for the eastern and western critical cross-sections are 1.1 and 1.4, respectively;, The 
proposed hydrauIigexcav~tprshouldbelocated,noclo$er than 5 f~,~t frorn.thetop of the ~I()pe •. ,rhe~xcavator 
should be placed on'a' crane mat sized and orfented to reduce the ground contact pressure:"'" ',. ' . , 

: ~, 
,;1: 

, ' 
" -l-.' 

".:;-:. 

: ,~ 
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Komatsu America Corp. - Equipment - PC220LC-8 -ilage 1 ef 1 

Specifications Features 

Engine 

Hydraulics 

Drives & Brakes 

Swing System 

Undercarriage 

Coolant and Lubricant 
Capacity (refilling) 

Operating Weight 
(approximate) 

Charts 

(2:> 6!-' ~ 

~ walkaround video ~ Print Broc:hure 

Standard Equipment Optional Equipment Bid Specs 

Operating weight, Including 5850 mm / 19'2" one-piece boom; 3045 mm 10'0' arm, SAE heaped 1.2 

fTl3 /1.57 yd3 bu~ket, rated capacity;of IUb,ricarits, coolant, full fuel tank, operator, and standard 

equlpmeilt. 

Triple-Grouser Shoes 28" 700 mm 

24634 kg 

Ground Pressure 6.08 psi 0.43 kg/em' 

Triple-Grouser .Shoes 31.5" BOOmm 

Operating Weight: S4,9261b 2491.4 kg 

Ground 'PI1i!~sure 5.38 psi 0.38 kg/em' 

http://www.komatSuamerica.com/?p=equipment&f1 =view&prdt_jd=87 5 9/2612008 



UUl111t:U ragt: t'age 1 or 1 

7 oF" It( 

DimensioIlS 

Arm LenDth 9045mm 10'6'" 3505 rom 11'6" 
·A Overall lenottl 9885mm 32'S" . D9tOmm 32'6" 
B . ~e!ngth en grpUl'ld{tfMsPort): 5S90mm 17'8" 4950mm 16'3" 

C Overalf hei.bt.{to top of boom) 9185mm 10;5" 3210mm 10'9" 
0 OveraU width 33~mm 11'1" 3S60mm 1.1'1" 
.£ (lV!}ralJ ~f!lht {to top ~taah) $i>55mm 10'a' 3055mm 1011'" 
F .Gr9~l1td qlearanee, cotin~etW8lght nPGmm 8'1" 1100rnm 37' 
G. .$foQQ9d G'e~~ {riflimijrn) -44Qmm 1'5" 440mm 1'5" 

, 

H Tailswingrdtfs 2940mm 9'8" '2940mm 9'8" 
I Tracklengt_ ~~ tJfOUf!~ . 3845mm 12'1" 3845 mm ("127''''''' 
J friwklengtll 4640mm ·1.5'3;' 4640mm 15'3" 
K .• r(IBpkgauge 25SOmm B'S" 2580mm 8'6" 

L 
I . C c 

.. W'~h Qi.PfayJJer ~~Omm ·11'1" 3380 mill (' 11·.1"~ 
M Shoewidtn , '. 8OOmm. a1.5u aOOmm "l.1.5" 
N. Gr.oll&e(b~ight . 2~mm 1.6'" . 25mm ·1.0" . 
0 Ma~lne, t:ab height ZUOnlm 6'11" 2tl11mm iij1f' 
p .. : (ljlll'!llin~ ,oob width , ;,'271{)~m .8'11" 2710mm 8'11" 
Q : Diillarrceswima aenterto rear end ., 290smm g~6" 2905mm 9'6" 

, 

http://www.komatsuamerica.comlviewchart.aspx?prdCid=875&chart=2 8/28/2008 



-Axis 

(ft) 

SECTION EAST OFFTA CONST COND EAST 

Ten Most Critical. C: CELOAD6.PL T By: DCW 08- 28-08 1: 42pm 
100~li~~~~~~r-------~---r------------~-----------r----------~~~--------~----------~ 

# fS 
1 1.09 
:2 ~ C;~:' 

3 1.09 
4 1.10 
5 1.10 
6 1.11 

80 H- 7 1.12 
8 1.13 
9 1.14 
10 1.15 

'." 
~ , , 

60 

40 

eO ,g 
6~"~'" , " ",1 " . 
L;~ ~,- . ,-' .,'." . f . 

Wl ~ ~~¢Z>'/~' ==~2S=, J ~== 
20 ~; WI;· ,~ 2 ,. 

0 
0 20 40 

Soil Total Saturated 
Type Unit Wt. Unit Wt. 
No. (pc f) (pet) 

1 120 130 
2 110 116 
3 50 68 
4 120 130 

Cohesion 
Intercept 
(pst) 
o 
o 
446 
o 

Friction 
'An~jI;e; 
(peg) 
;::,30. 
'"27 

24.9 
33 

;P~r~' 
; Pressure 

. ... 1.Param. 
o 
o 
o 
o 

Pressure 
Constant 
(pst) 
o 
o 
o 
o 

Piez. ,; 
Surface 
No.· ' 

1 

140. 

C:\STABLE\CELOAD6.DXF 9/25/20082:30:19 PM 
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1 

1 

Run Date: 

GElOAD6 •. OUT 
** PCSTABL5M ** 

. . bY·'.i 
... purdue .. universlty 

--slope Stability Analysis-
Simplified Jailbu, Simplified Bishop 

or spencer-s Method of slices 

Time of Run: 
OS-2S-0S 
1:42pm' 
DCW 
C:CELOAD6.IN 
C:CELOAD6.DUT 
C:CELOAD6.PLT 

Run By: 
Input Data Filename: 
output Fi 1 ename : 
Plotted output Filename: 

PROBLEM DESCRIPTION SECTION EAST 
OFFTA CONST 'COND" EAST 

BOUNDARY COORDINATES 

9' of Irt 

10 TOP Boundaries (. -'"3-.~ ,'2.B _ 00) ,S F-rest o~ S"\~ 
19 Total Boundaries 

". 
Boundary X-Left Y-Left x-Right Y-Right Soil Type 

No. eft) eft) eft) eft) Below Bnd 

1 .00 19.50 16.00 20.50 4 
2 16.00 20.50 25.00 21.00 4 
3 25.00 21.00 37.00: 23.00 4 
4 37.00 23.00 41.00 21.00 4 
5 41.00 21.00 44.50 19.00 2 6 . ' -. 44.50 19'.\00 ·,n.oo 19 . .00 2 
7 55.00. 19~00 62.00 22.50 2 
S 62.00 22.50 73.00 2S.00 1 
9 73.0.0 28.00 76.50 2S.00 1 

10 76.50 2S.00 127.00 29.00 1 
11 .00 17 .50 16.00 IS.50 2 
12 16.00 IS.50 25.00 19.00 2 
13 25.00 19.00 41.00 21.00 2 
14 62.00 . 22.50 . '76:,50 22·.00 2 
15 76.50 22 . .00 127~00 21. 50 2 
16 52.50 17.00 76.50 19.50 3 
17 76.50 19.50 127.00 21. 50 3 
IS 52.50 17.00 76.50 15.50 2 
19 76.50 15.50 . 127.00 IS. 50 2 

ISOTROPIC SOIL PARAMETERS 

4 Typees) of·Soil 

Page 1 



1 

1 

1 

1 

/ cJ dF /rt 

CELOA06.oUT 
. ~i; 

soil Total Saturated cohesion Friction 
Type unit Wt. unit Wt. Intercept Angle 

Pore Pressure piez. 
Pressure constant surface 

No. (pcf) (pef) (psf);, ;'" (deg), paramo (psf) NO. 

1 120.0, 
2 110.0 
3 50.0 
4 120.0 

130.0 
116.0 

68 ... 0 
130.0 

.0 

.0 
446.0 

.0 

30.0 
27.0 
24.9 
33.0 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN, SPECIFIED 

uni t Wei ght of wa te r = 62;.40 

.00 

.00 

.00' 

.00 

.0 

.0 

.0 

.0 

piezometric Surface No. 1 Specified by 8 coordinate points 

Point x-water Y""'Water 
No. (ft) (ft) 

1 .00 20.50 
2 16.00 20.50 
3 25.00 21.00 
4 37.00 22.00 

"'5 '44.50 18.00 
6 55.00 18.00 
7 72.50 24.00 
8 127.00 24.00 

BOUNDARY LOAO(S) 

2 Load (s) Spe,c; fi ed, " 

Load 
NO. 

1 
2 

x~Left 
(ft) 

77;50 
84.10 

',7'_ ;. c 

:X-:Ri'ght 
"Cft) 

84.00 
,90.50 

: Intensity , 
,(lb/sqft) 

, 645.0 
215.0 

Deflection. 
(deg) 

.0 

.0 

NOTE - Intenshy Is specified AS A uniformly oi stri buted 
Force Acting On A Horizontally projected surface. 

1 
1 
1 
1 

searching Routine will Be,Limited To An Area Defined By 1 Boundaries 
of Which The First 1 Boundaries will oeflect surfaces Upward 

Boundary X-Left V-Left X-Right Y-,.Right 
No. eft) eft) (ft) eft) 

1 .00 8.00 127.00 :8.00 

Page 2 



1 

CELOAD6.oUT 

A Critical Failure surface searching Method, using A Random 
Technique For Generating Circular surfaces, Has Been specified. 

100 Tria~,surfaces Have Been Generated. 

10$urfaCf:~S;lnitiate From Each of 10 Points Equally spaced 
Along The Grpund su rface Between X == 44.50, 'ft. 

and X = 55.00 ,ft. 

Each Surface Termi nates Between X:;=' 72. 50;,ft. 
and X = 92.00 ,ft. 

unless Further Limitations Were Imposed, The ,Minimum Elevation 
At which A surface Extends IS V = 8.00 ft. 

2.00 ft. Line segm~nts Define Each Trial Failure surface. 

'.:..' 
Following Are Displayed The Ten Most critical of The Trial 
Fai 1 u re Su rfaces Exami ned. They Are ordered ~- Most cri ti ca 1 
Fi rst. 

* * safety Factors Are CalcUlated By The Modified Bishop Method * * 

Failure Surface specified By 15 coordinate Points 

point x-surf v-surf 
No. eft) eft) 

1 51.50 19.00 
2 53.40 18.37 
3 55.35 17.95 
4 57.34 17.75 
5 59.34 17.76, 
6 61.33 18.00 
7 63.28 18.45 
8 65.17 19.10 
9 66.97 19.97 

10 68.67 21.02 
11 70.25 22.25 
12 71.68 23.65 
13 72.95 25.19 
14 74.04 26.87 
15 74.62 ; 28 ;00 

ci rcle Center At X = 58.2 ;V= 36.0 and Radius, 18.3 

*** 1.086 *** 
Page 3 
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CELOA06;oUT 

Indi vi dual data on the' 21 sliCes 

Water Water Tie Tie Earthquake 
Force Force Force Force Force surcharge 

slice width weight TOP Bot Norm Tan Hor Ver Load 
NO. FtCm) . LbsCkg) Lbs(kg) Lbs€kg) Lbs(kg) LbsCkg) Lb~(kg) Lbs(kg) Lbs(kg) 
1 1.9 65.8 .0 .0 .0 .0 .0 .. ·,0 I .0 
2 1.6 141.2 ;0 .0 . .0 .0 .0 .0 .0 
3 .0 5.3 .0 .0 .0 .0 .0 .0 .0 
4 .3 37.7 .0 1.6 .0 .0 .0 .0 .0 
5 2.0 406.4 ';0, i . 72.5 .0 .0 .0 .0 .0 
6 2.0 657.4 ;0 164.5 .0 .0 .0 .0 .0 
7 2.0 849.8 .0 230.5 .0 .0 .0 .0 .0 
8 .7 322.2 .0 89.8 .0 .0 .0 .0 .0 
9 1.3. 657.5 .0 180.1 ' .0 ~O . .0 ,'0' .0 

10 1.9 1052.7 .0 282.3 .0 .0 . .0 .0 .0 
11 1.B 1055.3 .0 267.3 .0 .0 .0 .0 .0 
12 .6 348.6 .0 84.8 .0 .0 .0 .0 .0 
13 1.1 643:4 .0 140.4 .0 ~O .0 .0 .0 
14 1.5 851.9 .0 153.3 .0 .0 .0 .0 .0 
15 .0 23.1 .0 3.2 .0 .0 .0 .0 .0 
16 1.4 699.8 .0 62.0 .0 .0 .0 .0 .0 
17 .1 35.8 .0 .3 .0 .0 .0 .0 .0 
18 1.2 457.7 I' .0 .0 ,0 .0 .Q .0 .0 
19 .0 16.5 .0 .', .0·' .0 .0 . .0 .0 .0 
20 1.0 242.2 .0 .0 .0 .0 .0 .0 .0 
21 .6 39.1 .0 .0 .0 .0 .0 .0 .0 

Failure su rfa€:e Specified By 17 coordinate points 

point x-surf v-surf 
No. (ft) Cft) 

1 51. 50 19.00 
2 53.46 18.58 
3 55.43 18.29 
4 57.43 1B.14 
5 59.43 1B.14 
6 61.42 18.27 
7 63.41 18.54 
8 65.36 18.95 
9 67.29 19.50 

10 69.17 20.18 
11 71.00 20.99 
12 72.76 21.92 
13 74.46 22.98 
14 76.08 24.15 
15 77 .61 25.44 
16 79.05 26.B3 
17 BO.1B 28.07 

Circle Center At X = 58.5 ;v= 46.7 and Radius, 2B.6 

*** 1.087 *** 
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excavator loading west section OFFTA CONST COND WEST 
Ten Most Critical. C: CWLOAD1.PL T By: DCW 09-25-08 3: 05pm 

100rrh~~~=='-------~-----------------'-----------------'------------------'-----------------' 
# ~s 
1 1.35 
2 'j. ,j:::: 
.3 1.37 
4 1.44 
5 1.48 
6 1.49 
7 1.50 
8 1.50 
i) 1.50 

75 .. 10 1.53 

-Axis 

.. (rt) 50 

25 

WI ~. 

o . '.' o 25 50 75 
PCSTABL5M rs min=I.35 X-Axis (ft) 

Soil Total Saturated Cohesion Friction Pore 
Type Unit Wt. Unit Wt. Intercept Angle Pressure 
No. (pct) (pct) (pst) . (deg) Parom. 

1 120 130 0 30 0 
2 110 116 0 27 0 
3 103 127 0 41 0 
4 120 130 0 33 0 

C:\STABLE\CWLOAD1.DXF 9/26/200810:19:28 AM 

laO 

Pressure 
Constant 
(psf) 
o 
o 
o 
o 

Piez. 
Surface 
No. 

1 

1251 

\Y 
c, 
""il -o<y 



1 

1 

Run Date: 

CWLOAD1.0UT 
** PCSTABL5M ** 

by 
Purdue university 

--slope stability Analysis-
simplified Janbu, simplified Bishop 

or Spehc~r's~ethod of slices 

Time of Run: 
09-25-08 
3:05pm 

Run By: 
Input Data Filename: 
output Fil ename:.. . . 
Plotted Output·Filename: 

DCW 
C:CWLOAD1.IN 
C:CWLOAD1.oUT 
C:CWLOAD1.PLT 

PROBLEM DESCRIPTION excavator loading west section 
OFFTA CONST COND WEST 

BOUNDARY COORDINATES 
( '\ '-\ 0'1-0 ) 2'"1 - \0) {S c.re.:r:\-~ g\c:pe. io TOp Boundaries 

15 Total Boundaries 

Boundary X-Left v-Left x-Right v-Right soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 .00 17.00 22.00 20.50 4 
2 22.00 20.50 45.00 24.00 3 
3 45.00 24.00 53.00 20.00 3 
4 53.00 . 20.00 73.00 20.00 2 
5 73.00 20.00 75.00 21.00 2 
6 75.00 21.00 77.00 22.00 1 
7 77.00 22.00 84.00 22.00 1 
8 84.00 22.00 87.00 23.50 1 
9 87.00 23.50 94.20 27.10 1 

10 94.20 27.10 124.00 28.40 1 
11 .00 15.00 22.00 18.50 2 
12 22;00 20.50 29.00 20.40 4 
13 29.00 20.40 53.00 20.00 2 
14 22 .. 00 18.50 29.00 20.40 2 
15 75.00 21.00 124.00 23.00 2 

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of soil 

soil Total saturated Cohesion Fri~tion Pore Pressure piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant surface 

No. (pcf) (pcf) (psf) (deg) paramo (psf) NO. 
page 1 
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1 

1 

1 

1 

CWLOAD1.OUT 

1 120.0 130.0 .0 30.0 .00 .0 
2 110.0 116.0 ;0' ·2,7;0 .00 .0 
3 103.0 127.0 .0 41.0 .00 .0 
4 120.0 130.0 .0 33.0 .00 .0 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit weight of Water =62.40 

pi ezometri c surface NO. 1. spec; fi ed by 8 coordi nate points, 

Point x-Water 
NO. (ft) 

1 .00 
2 21.50 
3 '';' . . 45.00 
4 53.00 
5 73.00 
6 84.00 
7 94.70 
8 '" .. ' 1>24. 00 

BOUNDARY LOAD(S) 

Load 
No. 

1 
2 

2 Load(s) specified 

x-Left 
(ft) 

99.20 
105.80 

V-water· 
(ft) 

20.50 
20.50 
23.00 
19.00 
19.00 
21.00 
24.30 
24.30 

x-Right 
(ft) 

105.70 
112.30 

Intensity 
(lb/ sqft) , ' 

, 645.0 
215.0 

'Defl ection 
(deg) , 

.0 

.0 

NOTE - Intensi ty Is speci fi ed As A·UIi;jforml y D.istri buted 
Force Acti ng On A Hori zonta~}y 'proj ected Su rface. 

, , ' , 

1 
1 
1 
1 

searching Routine will Be Limited TO An, Area Defined By 1 Boundaries 
of Which The First 1 Boundaries will Deflect surfaces upward 

Boundary 
NO. 

1 

x-Left 
(ft) 

.00 

Y-Left 
(ft) 

8.00 

x"-Right 
• eft) 

124.00 

Y,...Right 
(ft) 

8.00 
.~ .. ' 

A critical Failure Surface searching Method, using A Random 
Technjque For Generating Circular surfaces, Has Been specified. 

page .2. 



1 

CWlOAD1.oUT 

100 Trial surfaceS·Have Been Generated. 

10 surfaces Initiate From Each of 10 Points Equally spaced 
Along The Ground surface Between X = 53.00 ft. 

and X = 72.00 ft. 

Each surface Terminates Between X = 75.00 ft. 
and X= 110.00 ft·. 

unless Further limitations were Imposed, The Minimum Elevation 
At which A surface Extends Is V = 8.00 ft. 

2.00 ft. Line segments Define Each Trial Failure Surface. 

, , 

Following Are Displayed The Ten Most Critical of The Trial 
Failure surfaces Examined. They Are ordered':;' Most Critical 
Fi rst. 

* * safety Factors Are calculatedsyThe Modified Bishop Method * * 

Failure Surface specified By 23 coordinate points 

Point 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
lL 
14 . 
15 
16 
17 
18 
19 
20 
21 
22 
23 

x-surf 
Cft) 

65.67; i 

67.44 
69.28 
71.15" 
73.07 
75.02 
77 .00 
78.99 
80.99 
82.99 
84.98 
86.95 
88.90 
90.82 
92.70 
94.52 
96~·30 
98.01 
99.65 

:101;21 
102.69 
104.09 
105.22 

v-surf 
Cft) 

20.00 
19.08 
18.28 

! 17.59 
.17.03 
16.59 
16.27 

'16.09 
16o(B 
16.09 
16.29 
16.61 
17.06 
17.63 
18.32 
19.13 

. 20.05 
, 21.09 
22.23 
23.48 
24.82 
26.26 
27.58 

circle Center ,At X:;:: 80.9;V == 47.3 and Radius, 31 .. 3 
Page 3 
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slice 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

CWLOAD1;OUT 

*** 1.348 *** 

Individual data on the 31' 51; ces 

Water water Tit! ' , Tie E:Cjlrthquake . 
Force Force Forte Force ; Force surcharge 

width weight TOk Bot Norm Tan Hor ver Load 
Ft(m) Lbs(kg) Lbs'(g) Lb's (kg) Lbs(k~J) Lbs(kg) Lbs'Ckg)" Lbs (kg) Lbs(kg) 

1.8 89.8 .0 .0 .0 .0 .0 .0 .0 .'2 19.5 .0 .0 .0 .0 .0 .0 .0 
1.6 250.1 .0 40.5 .0 .0 .0 .0 .0 
1.9 438.8 .0 132.9 .0 .0 .0 .0 .0 
1.8 562.5 .0 201. 5 .0 .0 .0 .0 .0 

.1 24.8 .0 9.2 .0 .0 .0 .0 .0 
1.9 812.8 .0 288.3 .0 .0 I .0 .0 .0 

.0 12.0 .0 4.2 .0 .0 .0 .0 .0 
2.0 1148.6 ~O 382~9 .0, .0 .0 .0 .0 
2.0 1335.4 .0 457.6 .0 .0 .0 .0 .0 
2.0 1372.7 .0 517.6 .0 .0 .0 .0 .0 
2.0 1374.4 .0 561.8 "'0 .0 .0 .0 j .0 
1.0 687.0 .0 297.5 (0' .0 .0 .0 .0 
1.0 682.4 .0 288.2 .0 .0, .0 .0 .0 

.4 287.7 .0 120.2 .0 .0, .0 ~O .0 
1.6 1219.7 .0 495.5 .0 .0 .0 :0 .0 

.0 38.2 .0 15.4 "0, .0 : .0 .0 .0 
1.9 1602.0 .0 626.6 .0 .0' .0 in .0 
1.9 1731. 3 .0 652.5 .0 .0 .0 .0 .0 
1.9 1780.1,' .0 64.]'.0 .0 .0 .0 .'0 ' .0 
1.5 1467.6 .0 516.8 .0 .0 .0 .0 .0 

.3 316.7 .0 108.8 .0 .0 .0 .0 .0 

.2 169.7 .0 60.3 .0 .0 .0 .0 .0 
1.6 1466.6 .0 524.2 .0 .0 .0 .0 .0 
1.7 1398.2 .0 465.2 .0 .0 .0 .0 .0 
1.2 853.4 .0 253.3 .0 .0 .0 .0 .0 

.1 67.4 .0 18.0 .0 .0 .0 .0 65.2 

.3 225.2 )0 \ "57':8' .0 .. 0 .0 .0 224.2 
1.6 870.1 .0 180.1 .0 .0 .0 .0 1009.1 

.9 387.4 .0 31.2 .0 .0 .0 .0 5-83.3 

.6 200.7 .0 .0 .0' .0 ' .0 :0 372.4 
1.4 327.6 .0 .0 .0 .0 .0 ·~O' 898.5 
1.1 86.2 .0 .0 .0 .0· .0 .0 721.9 

Fai 1 ure surface speci fi ed By 21 coordi.nate poi !its 
. , 

Point x-surf v-surf 
No. (ft) (ft) 

t,c t 

1 67.78 20.00 
2 69.67 19.35 
3 71.60 18.81 
4 73.55 18.38 
5 75.52 18.06 
6 77.51 17.85 
7 79.51 17.75 
8 81.51 17.76 
9 83.50 17.89 

page 4 

f I~ 
I (J 

\ 



1 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

85.49 
87.46 
89.40 
91.32 
93.20 
95.04 
96.84 
98.58 

100.26 
101.88 

.103.43 
104.73 . 

CWLOAOl.0UT 
18.13 
18.48 
18.95 
19.52 
20.20 
20.98 
21.86 

~~J~ 
25.11 
26.37 
27,56, 

·Ci rcl eCen1:~r~:,At X:= 80. 2f~ Y :=53.2. and Radi us ,0 35.5 

*** 1.352 *** 

Fai l'u re su rface sped fi ed By 4 coordi nate Poi nts 
.",' 1';. 

pQint x-surf v-surf 
NO. Cft) Cft) 

1 72.00 20.00 
2 73.99 19.81 
3 75.78, 2{>,.71 
,4 76.38 21.69 

of' 

ci rcle Center At X= 73.3 ; V = 23.2,; and Radius; 3.4 .. \ 

*** 1.373" *** 

',~ \ 

:1 

'f, 
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OBJECTIVE' 
The objectiveof.this calculation is todet~rmine the' effect of 'wave induced loading'onthe6\Jerall Slope stabilt{bt <i 

the revetment at OFFTA. . . " 
".1 ' • ,r':, > .;.:.,: I" 

REFERENC§S .' ..... ,. " . " ... ,'" .' ", . ' .. , ',.' ....... , ! .',. "', . 

. . 1.gqaSt~({:ri!liri~erjnil M~nl,JalPart VI, U:S.Army Corps pfEngineers, Engineeringan~ l?esignMapual 
~M1110~2~f100, 'jU~e20()6. . . . ". .' '.' ' .. ',". . . , ':~':'!: ,". " " 

2,q~lculationtitl~d ,idesign Wave Caiculati9nJor OFFT N:. prepa,rep by DCW 08,{Q7(P7, j,etrel,Tech 
"', NUS. '. .,' .... ' , .. ' "'-:'::, .. '.,' . . .... ,.,' :~:.,,(,;' .. "..,;'>,:, 

.,.' 3. Calclliationtitied "GlobaISlbP~ Stabili~,(~FFTA,Revetment" p~~pa.re~ by. H9fv151.30I,OSrJ etr~ Tech 
..•. NUS ' .: , '.. ..... ''Ie'" e. e' ., •••• . ••. ".. '. 

4. Achif;eos, E, User Guide for PC 'ST ABL5M; purdue'UniversitY;·.wS~!, Lafayette!. inc.tiari~, 19's8, .. ,; , ' 
, ,_ _ \~. ,~ ~> '~,i';-'- ,":' '; _\ 'f ~:'\~ : . ;._:-J .. l :L.' ;··'i 

APPROACH, .' ;, 
This analysis win ev~luatethe"pre,ssure differentiallo~ds,o!lthe,revetm~,l'lt.fron:r~waveaoti,on. ~Jheeffec.tofwave',. 
action on the stone revetment itself is accounted for in the design of the revetment stone, ho~ever, the effect of 
wave action on the underlying soil and the potential fora slIp circlefailure'isfthe 1000$ of this'eviiluatioi{ . 

, :; , " , ' . • ~ ~ • ;; .~) ';; "<,' - . > 

The Coasta(E6gine~ririg Manual (~tiJ"5.-~10 of ref. J)incJiqates ttiatqireot1A!ave.action on a permeable slope 
increa~El$ the d~stabi.lizi~g .forces becal!se Jhehigh l!pru~~ presents an E!~t.ra IQadandGreatl:!s fluctuating pore 
pressures and related destabilizing hydraulic gradient in the structure, in addition, both wave action and tides. 
create a pressure gradient in porous seabeds. . 

The effedt :01. W~veabtionwill be. esWh~tedb,YincorporatingaCOnsen(~tivE;l'set'6f Phr~~tic co.riditions'Withh1. the 
PC STAaL 5M limit ee,quilib,riUrYl~Q~ly~~~ ,bonducted for the .global;$Jo,p~,~ta.~ility. Thest AS".prQgra,r;n,uses the, 
method of slices t6'calculateand sum the forcesactiilg on the failure suiface and calculate the factor of safety. 

As the waVesin'i,,~ctthe'reve(rhent;water' win rt;Jn up the revetment(l.e.;high Uprr.lsOrand the~ql:Uc~IYr'ElCed~ 
(I.e., deep downrush) > Figure 1 (ref. 1)shoWS these two conditions and·the 'corres'P9n'Clingflow hets fOr's. 
homogeneous isotropic'breakwater. The pore pressure.in the PC STAal 5Mprograrn.is estimated forea.ch .'" 
individual slice 'as the a\ieragebf the vertibaldistance from the phreaticsurfa6¥fto ihebotton:l ot' the .sficeElOd the 
perpendicular distarice'fi"orh the phreatic surface to the bottom otthe slice(p. 10~12, 'ref. 4). This estimate of . 
pore pressure along the failure surface is in effect an estimation of the pressure from a flow net within the soif at 
that point., . , '. ...; 

In order:toevaluate' a worstoase scenariO It is assl:lliledthat the pore pressurewithih the fiHe;rgrained soil at' 
OFFT A reflects the pressure associated with high uprush condition (this is assuming that the' pore pressure wjthin 
these soil types do not have time to dissipate when the wave is rushing out). In reality the pore pressllre.increase 
due to way!'! action WOl.lld .be attenuated the. farther the.ppin,t of i.l1terest is locatedfromthesurfape of the,; 
revetment, howev!3r, af! a;cPlJseryativ~.,f1i!T!plification, it if! assume~thatt.h(il hjghuprush pore pressure is seen 
throughout all of t~e fine.r grE[lined spjl,layers. The coarse grain!,!d material (rev~tm(ilnJ stone,~nd beach gravel) is 
assumed to dissipate the, pore pressure, ~ap,icl,y ~ The. analysis to account for Wave, action, will· be similar to a 
traditional rapid drawdciwn analysis where the pore pressure in the slope does not have the time to diSsipate, 
however, the surface water has receded. In this case the high up rush condition would be used for the pressure in 
the finer grained material and the downrush phreatic surface would be used for the coarse grained materials. 
This will create a condition where the built up pore pressure within the slope will have a 

tendency to lessen the factor of safety as the wave rushes back to the bay and there is not a countering 
downward weight of water on the toe of the slope. 

S:\Newport Revetment Design - Dan Witt - A \Calculations\Slope stability wave loads_Mertz markup.xls· 
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Wave Conditions 
The <1~~ign wayefor ~he.Vf~l?t.ern portionofth~ site isA33 feet and the design;wavefor the eastern portion is' 2.1 
feet. Waves approaching a shoreline will break as the water depth gets shallower. The design waveforthe' 
western portion of the site assumed that there was some arriount of storm surge accompanying the design wave. 
so that the design wave would not be/il)1ited by the depth ofwa~er. The desi~n wavej~ Ijmitesl diJet.<;lqeptb at 
the toe (d) by tht:ffollowing'equation H = 0:6)( cf(see ref. 2). 'The depth Where.the,'design.WIil-Y~ D~.ea~si~ 
assumed to bewhere the design wave \liould becomedepthlimited 4,3~/ O.6";7.2fe~t . ", " " " '" :: 
Wave runjllpiwas cal6ulAti:.ki u~i~geq\Jetidns from'ret: 1.; TneWave rQn~up is'fhe elevation above lhe. Mil water 
level (SWL) that thew~.ter, will ri.se from .the wave. a,lJd .the rUJ:1&!0:Nnis the mini,mur,nw~ter surfaceele\la,.tionbelow 
the swl.:. In 's6m~ case~ iiiidFFt A;thide~igri\~;ave will 'Overtop the revetment and the actual run-up elevation 
will be low~r,1h~t ~r~t!~ Rr~di,q~?: l!~j[\g t~.y, fgrrnl!la$, hQwev~f::a~a.cQ~seFVativl'l~$sumption the cqlpulated 
wave run-up elevation was' used in the PC'STABL 5M model to simulate the pore pressure (see Figure 2, peut d 
from ref. 1). The deep down rush elevation was also calculated, however, to be conservative a lower convenient 
(matching a poiht alreadywithihth~'STABLm6del) elevation;was 'usedfodhe deep'dbwnrush·elevation. 

The stability of.me/;l~t6' ~he'e~si~r~i~~c(~e~t~rI'\Poni~n' ~Hh§ slope~ ~~re~val~atE!dwith a stor~ surge (SWL ' 
equal to 7.7 feet to match the elevation used in the, design wave calculation (ref. 2) and with ,a SWL eqLJal to the 
mean higb'water :elevatipn.· Penorminga thirCi 8et6f calcLilations withaSWL equaftoth~mean low water wtis . 
not performed since'it would'lJe unlikelY for wi rid driven waves 'to occur Withouts6inewater'ievel rise ih,the bay. 

<{:. : " ;.: : ~ ~ -'.1 :' • • 

ANALYSES 
The calculation of the wave ryn-up. and rundown is provided on stleets3throl!~1J !.,Fig~res ~ and 4 ,$~PW the 
phreatic'sulfaces Used for theeasti;!rh?l]d i,Ysstetn porti6ns 6f the site, respectl~e!y, .E:a,ch 1lgllre'shows the high 
uprushanddeepaown'ru~hprlreatic scirface!16r bbih the storm surge case'anc;l,the '&t:e~n hlghwiiter,case .. 

. :} . - ~ ,'. -'d,' ,- :;: . ' , , , ;. "-' '", - , ,Ii.. -.,', ,; ~ , 

The 'endo1qop~truct.ion' conditionr(Qm th~.global $Iope stability ar)alysis,(ref,::3)"w~s,u$ed,~sJhestarting P9 .. 
ST ABL 5M niod,~1 to! the evalua,t!onQ! fhe"wave forces, The water ta~le wa$ then modified ,50 thatt,he high . 
up rush condition WiiS uS!ild {prsQiI laYe(S lJel9,w, the revetment stone. ancl the beach gr~vel,. The; deep dow'nrush 
conditiQIl was used ioHh~Jt;l,vetm.E!l)1f~tQb~ arid th£:lbea,ch gravel. The output$ fr9!1J t~ese compl!t~r ruQsa,re 
showri on sheets1S t037.Sheefa pr~~entsasumrnary table of th~ rninimumfactors .of.safeJ.y for each case 

, ; ). "/ .' _ _ • _ ~ , , • _ • _ • ,-c ;, ".' _ - , " , -. , _. '-.' - .' , , , 

evaluati~r·· . ." "j 

The revetment design uses the Naval Station MLW datum. The PC STABL 5M software does not recognize 
negative valuesf,or ei~hett~~, x-. or y~ax~s .. '. The . geornetry,~nJered into the PCST Aal.,.5M mpdE:l1 ~he~efore addecj . 
20 feeUo the, ve'rtical axis. .. " '. .' , •..• " 

j - .- ~-~~.,- ,< '. -, ' ; 

CONCLUSIONS .' . 
The lowest factor of safety'betWeen tlie fourscenari6sevaluated (combinations bfeasfernbross-sectibrl, western 
cross-sectibn,'with a st6trtfsllrgs/6r with mean hi~h water) Was 2.3;' 'G'~ne~aIlYfbr'end 6f construction" , . 
conditions e factor of safetyof1.5'isconsidered acceptable, therefore the fabtors of safety ate judged : '.: .. 
acceptable. AS a comparision; the facfor;ofsafety from the 6riginalglobar~tabHity diiiculatlon (ref. 3}was 2:5 for ; 
the east seCtibnand 2.4 for the west section. . ... , . .. 

S:\Newport Revetment Design - Dan Witt - A\Calculations\slope stability wave loads_Mertz markup.xls· 
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b) Up- end dawn- tuSh on pelmeabls slope 

c) ///ustm/ion of VSJi~cn In IntemBl water table . 

SWL 

s) Increase in down lUsh velooitiss dUBIO 18fl8Cfion from parapet wall 

Dawn-lUsh 
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Figure VI-5-1. Illustration of runup and rundown (Burcharth 1993) 
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-Axis 

(ft) 

wave load east with surge to 7.7 el OFFTA PROP COND EAST 
Ten Most Critical. C:EWAVSRG.PLT By: DCW 09-25-08 8:11am 

100rrll~~~~---r----------Ir----------'-----------~----------r-----------r---------~ 
# FS 
1 3.60 
... '~:!'. 9!) 

3 3.97 
4 4.05 
5 4.06 
6 4.34 

BO 1+ 7 4.35 
-8 4:36 

" < 37 
10 4.40 

60 

40 

, 10 
6 i 

r~ ~:~-~ 4 17~--,'-,,":"T":- '---'-W!' 

o 
o 2Q." ,,40 

Soil Total Saturated 
Type Unit Wt. Unit Wt. 
No. (pet) (pet) 

1 120 130 
2 110 116 
3 50 68 
4 103 127 
5 120 130 

~~ 

60 80 
PCSTABL5M FS min=3.BO X-Axis (ft) 

.. 
Cohesion Friction Pore 
Intercept Angle Pressure 
(psf) (deg) Paramo 

0 30 0 
0 27 0 
446 24.9 0 
0 41 0 
0 33 0 

3 

2 

laO" 

Pressure 
Constant 
(psf) 
o 
o 
o 
o 
o 

120 

Piez. 
Surface 
No. 

2 
2 
2 
3 
3 

140 
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EWAVSRG.OUT 
** PCSTABL5M ** . 

by 
pur~ue university 

--sl opesdtbil i ty Anal ysi s-
simplified Janbu, simplified Bishop 

or spencer"s Method of slices 

.Run Date: . 
Time of Run: 

09-25-08 
8:11am 
DCW Run By: 

Input Data i=i 1 ename:. 
output' Filename: 
plotted Output Filename: 

c: EWAVSRG. IN 
C:EWAVSRG.OUT 
C:EWAVSRG.PLT 

PROBLE~ DESCRIPTION wave load east with surge to 7.7 
'. OFFTA PROP COND EAST 

; 

BOUNDARY COORDINATES 
i 

10 TOP Boundaries 
27 Total Boundaries 

Boundary X-Left' Y.,.Left x-Right Y-Right 
NO. eft) eft) Cft) Cft) 

1 .00 19.50 16.00 20.50 
2 16.00 20.50 25.00 21.00 
3 25.00 21.00 37.00 23.00 
4 37.00 23.00 42.00 24.00 
5 42.00 24.00 50.00 25.00 
6 50.0,9 25.00 64.00 26.00 
7 ~j:~g 26.00 67.50 27.50 
8 27.50 72.50 28.00 
9 72.50. 28.00 76.50 28.00 

10 76.50 ' 28.00 127.00 29.00 
11 .00 17.50 16.00 18.50 
12 16.00 18.50 25.00 19.00 
11.' 37.00 23.00 41.00 21.00 
14 25.00', 19.00 41.00 21.00 
15 41.00 21.00 44.50 19.00 
16 44.5{) 19.00 48.50 23.00 
17 , ;~:g,g'. ~3.00 58.00 23.00 
18 23.00 64.00 26.00 
19 44.50\ 19.00 55.00 19.00 
20 55.00' ,19.00 62.00 22.75 
21 ,62.00 G22.75 72.50 28.00 
22' 62.00 22.75 76.50 22.00 
23 76.50 22.00 127.00 21.50 
24 52.50 17.00 76.50 19.50 
25 76.50 19.50 127.00 21.50 
26 52.50 17.00 76.50 15.50 
27 76.50 15.50 127.00 18.50 
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el 

soil Type 
Below Bnd 

5 
5 
5 
1 
1 
1 
4 
4 
1 
1 
2 
2 
5 
2 
2 
4 
4 
4 
2 
2 
'I 
2 
2 
3 
3 
2 
2 
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1 

1 

EWAVSRG AJut 

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of 50;1 
'·"-i< 

50;1 Total Saturated cohesion Friction 
Type unit Wt. Unit Wt. Intercept Angle 

No. (pcf) (pcf) (psf) (d~g) 

r:\\.\... 1 120.0 130.0 .0 30.0 
S\ \:\i ,sMl> 2 110.0 116.0 ~O 27.0 

'l"eAT 3 50.0 68.0 446.0 24.9 
~,~~ 4 103.0 127.0 .0 41.0 

{3E4:HS'AM>5 120.0 130.0 .0 33.0 
, ~. 

Pore Pressure P;ez. 
pressure Constant Surface 
para~;' (psf) N6. 

.00 .0 2 

.00, .0 2 

.00 .0 2 

.00 .0 3 

.00 .0 3 
h 

;;- .~ , ~ 

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

unit weight of Water = .62.40 
,"\ 

", • ~.' , J 

P; ezomet ri c surfac;:e No. 1 specified by 6 coordinate Points 

point X-Wat'Eir 'V-Water 
No. (ft) (ft) 

1 :00 '20;'50 ' 
2 16.00 20.50 
3 25.00 21.00 
4 42.00 24.00 
5 76.50· 24.90' 
6 127.00 24.90 

pi ezometric Sut'faceNo. ' 2specif;ed by 4, coordi nate, Poihts 
.,' , 

Point X-Water V-Water 
NO. (ft) (ft) 

" 

1 .00 27.70 
2 42.00 27.70 
3 72.50 28.50 
4 127.00 ,24~90 

piezometric surface NO. 3 specified by 4 Coordinate Points 

point 
No. 

X-Water 
(ft) 

V-Water 
(ft) 

page. 2 



1 

1 

1 

1 
2 
3 
4 

.00 
42.00 
64.00 

127.00 

EWAVSRG"OUT 
27.70 
27.70 
26.00 
24.90 

searching Routine will Be Limited To An Area Defined By 1 Boundaries 
of which The First 1 Boundaries will Deflect surfaces upward 

I'"~ -

.," ',r; 

v-Left Boundary x-~eft· ~-Right V-Right , I, 
No. eft) eft) eft) eft) 

:f; 
1 .QO 8.00 127.00 8.00 

A critical Failur~ surfac~ searching Method, using A Random 
Technique For Generating circular surfaces, Has Been specified. 

100 Trial surfaces Have Been Genera~ed. 

10 surfaces Initiate From Each Of 10 Points Equally spaced 
Along The Ground Surface Between X = .00 ft. 

and X = 35.00 ft. 

Each Surface Terminates Between X = 70.00 ft. 
and ,x::;::· 95 .00;ft.·. 

unless Further Limitations Were Imposed, The Minimum Elevation 
At which A surface Extends Is Y =>. R.OO ft. 

2.00 ft. Line segments Define Each Trial Failure surface. 

FollQw'ing Are Qjsplayed The Ten Most crit;calOf The Trial 
Failure surfaces Examined. They Are ordered - Most critical 
Fi rst. 

"f·-:", 

* * safety Factors Are Calculated By The Modified Bisho~ Method * * 

Failure Surface specified By 35 coo.rd'inate points 

point 
NO. 

1 
2 
3 
4 
5 

x-surf 
eft) 

15.56 
17.47 
19.39 
21.33 
23.28 

v-surf 
eft) . 

20.47 
19.88 
19.34 
18.84 
18.40 
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If Of ~7 

EWAVSRG.OUT 
'6 25.24, 18.00 
7 27.21 17.66 
8 29.19, 17.36 
9 31.17" 1'7.12 

10 33.16~ 16.92 
11 35.16". , 16.78 
12 37.16 16.68 
;1.3 39.16 16.64 
14 41.16, 16.65 
15 43.15 16.71 
,16 45.15, 16.81 
17 47.15 16.97 
18 49.13 1'7.18 
19 51.12 117.44 
20 53.09 17.75 
21 55.06 18.11 
22 57.02 18.52 
23 58.97, 18.98 
24 60.90 19.49 
25 62.82 20.04 {> 

26 64.73 20.65 
27 66.62 21.30 
28 68.49 22.00 
29 70.35 12.75 
30 72.18 23.54 
31 74.00,', 24.38 
32 75.79 25.27 
33 77 .56 26.20 
34 79.30-, 27.18 
:35 80.83. 28.09 

" Circle cent~r At X = 39.9; Y = 95.7 and Radiusi 79.0 

*** 3.796· *** 

Individual data on the' 57 slices 

water Water Tie Tie Earthquake 
Force Force Force Force Force surcharge 

slice Width Weight TO~ Bot Norm' " Tan Hor Ver Load 
NO. FtCm) Lbs(kg) Lbs( g) Lbs(kg) Lbs(kg) Lbs (kg) Lbs,Ckg) Lbs(kg) Lbs(kg) 
1 .4 4.8 200.2 211.6 .0 .0 .0 .0 .0 
2 1.5 82.5 656.2 727.3 .0 .0 .0 .0 .0 
3 1.9 256.6 849.9 1009.7 .0 .0 .0 .. 0 .0 
4 1.9 416.0 842.7 1074.4 .0 .0 .0 .0 .0 
5 .2 43.6 73.3 96.5 . .0 .0 .0 .0 .0 
6 1.8 514.9 761.5 1036.4 .0 .0 .0 .0 .0 
7 1.7 592.2 725.5 1037.5 .0 .0 .0 .0 .0 
8 .2 90.1 101.5 147.8 .0,: .0 .0 .0 .0 
9 2.0 827.2 809.5 1231.6 .0 .0 .0 .0 .0 

10 2.0 981.9 771.7 1271.6 .0 .0 .0 .0 .0 
11 2.0 1125.9 732.9 1305.3 .0 .0 .0 .0 .0 
12 2.0 1258.7 693.2 1332.8 .0 .0 .0 .0 .0 
13 2.0 1379.9 652.8 1354.0 .0 .0 .0 .. 0 .0 
14 1.8 1369.1 565.5 1261.5 .0 .0 .0 .0 .0 
15 .2 120.0 46.5 107.4 .0 .0 .0 .0' .0 
16 . 2.0 1595.9 568.6 1377 .4 .0 .0 .0 .0 .0 
17 1.8 1562.0 479.4 1272.4 .0, .0 . .0 .0 .0 
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EWAVSRG.OUT 
18 .2 135.6 38.5 107.3 .0 .0 .0 .0 .0 
19 .8 749.0 203.4 581.9 .0 .0' .0 .0 .0 
20 1.2 1053.2 264.3 794.5 .0 .0 .0 .0 .0 
21 1.3 1259.4 297.4 924.9 .0' .0' .0 .0 .0 
22 .7 619.6 140.1 447.0 .0 .0 .0 .0 .0 
23 2.0 1907.5 412.0 1361.7 .0 .0 .0 .0 .0 
24 1.4 1302.4 265.9 918.3 .0 .00 .0 .0 .0 
25 .6 611.3 120.6 427.0 0' . ' .0 ' .0 ,.0 .0 
26 .9 835.4 160.5 580.4 .0 .0 .0 .0 .0 
27 1.1 1075.6 201.4 742.2 .0 .0 .0 .0 .0 
28 2.0 1877 .7 347.5 1293.5 .0 .0 .0 .0 .0 
29 1.9 1773.4 324.8 1219.9 .0 .0' , .0 .0 .0 
30 .1 55.9 10.2 38.4 .0, .0 .0 .0 .0 
31 2.0 1756.7 322.5 1216.7 .0' .0 .0 .0 .0 
32 1.0 849.1 157.6 595.7 .0 .0 .0 .0 .0 
33 1.0 812.0 152.4 573.3 .0 .0 .0 .0 .0 
34 1.9· 1550.0 297.4 1115.0 .0; .0 .0 .0 .0 
35 .1 70.3 13.7 51.4 .0 .0 .0 .0 .0 
36 1.0 761. 7 150.7 560.5 .0 .0 .0 .0 .0 
37 .8 598.4 120.5 443.0 .0 .0 .0 .0 .0 
38 1.2 829.7 169.7 619.8 .0 .0 .0 .0 .0 
39 .7 502.5 .0 369.0 ' .0" .0 .0 .0 .0 
40 1.0 705.4 .0 499.7 .0 .0' .0 .0 .0 
41 .9 617.8 .0 416.8 .0' .0 .0 .0 .0 
42 .9 623.6 .0 405.0 .0 .0':" .0 .0 .0 
43 .8 589.1 .0 372.3 ' .0 .0 .0 .0 .0 
44 .1 96.9 .0 60.9 ' .0 .0'" .0 A) .0 
45 .9 606.1 .0 379.4 '" ".0 .0 .0 .0 .0 
46 .9 611.5 .0 374.5 ' .0 .0 " .0 .0 .0 
47 1.8 1103.9 .0 663.8 .0 .0 .0 ~O .0 
48 '.3 180.5 .0 107.0 .0 .0 .0 .0 .0. 
49 1.5 770.3· 41'.2; 452.9 .0 .0 .0 .0 .0 
50 1.0 421.6 21.7 249.9 .0 .0 .0 .0 .0 
51 .8 317.6 15.8 187.6 .0 .0 .0 .0 .0 
52 .7 235.0 11.2 140.2 .0 .0 .0 .0 .0 
53 .3 74.5 3.4 44.3 .0 .0 .0 .0 .0 
54 .8 212.6 8.8 125.3 .0 .0 .0 .0 .0 
55 1.7 305.8 7.3 176.5 .0 .0 .0 .0 .0 
56 1.3 84.8 .0 41. 7 .0 .0 .0 .0 .0 
57 .2 1.5 .0 :0·,: .0 0" .' .:' '.0, .0 .0 

Failure Surface specified By 28 coordinate Points 

, :i., 

Point X-surf v-Surf 
No. (ft) eft) 

" 

.1 27.22 21.37 
2 29.10 20.68 
3 31.00 20.05 
4 32.92 19.50 
5 34.86 " 19.02 
6. 36.82 18.62 
7 38.79 18.29 
8 40.78 18.03 
9 42.77 17~85 

10 44.77 17.75 
11 46.77 ' 17.72 
12 48.77 17.77 
13 50.76 17.90 
14 52.75 . 18.10 
15 54.73 18.37 
16 56.70 18.72 
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1 

17 
18 ' 
19 ; 
20 21: 
22 
23 
24 ,. 
25 ' 
26 
27 
28 

58.66 
60.59 
62.51 
64.40 
66.27 
68.11 
69.92 
71.70 
73.43 
75.13 
76.79 , 
77 .79! 

EWAVSRG.OUT 
19.14 . 
19.64 
20.21 
20.86 
21.57 
22.36 
23.21 
24.13 
25.12 
26.18 
27.29 
28.03 

'Circle Center At ~ =1) 46.5 ; y = 70.4 and Radius, 52.7 

*** 3.895 *** 

Failure surface Specified By 39 Coordinate Points 

point 
No. 

t 
2 
3 
4 

'5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28· 
29 
30 
31 
32 
33 
34 
35 

x-Surf 
eft) 

3 .. 89 
5.7.9" 
7.71 
9.64 

11.5:8;" 
13.53." 
15,49· 
17:46 
19.44' 
21.421 
23.41 
25 .• 41 
27.40 
29;.40 
31.40 
33.40 
35.40" 
37.40 
39.39 
41.37 
43.36 
45.33 
47.30 
49.25 
51.20 
53.13' 
55.05 . 
56.96 
58.85 
60.73 
62.59 
64.43 
66.25 
68.05 
69.84 

v-surf 
(ft) 

19.74 
19.12 
18.55 
18.02 
17.54 
17.10 
16.71 
16.37 
16.07 
15.82 
15.62 
15.47 
15.36 
15.31 
15.30 
15.33 
15.42 
15.55 
15.73 
15.96 
16.24 
16.56 
16.93 
17.35 
17.81 
18.32 
18.87 
19.48 

·20.12 
20.81 
21.55 
22.33 
23.15 
24.02 
24.93 
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-Axis 

(ft) 

wave load east OFFTA PROP .COND EAST 
Ten Most Critical. C: EWAVMHW.PL T By: DCW 09-24-08 2: 36pm 

100 
~ ~ 

# FS 
1 2.89 
.; :'?<'" 
3 3.15 
4 3.15 
5 3.17 
6 3.23 

80 1+ 7 3.25 
8 3.25 
f.~} ~·:! .. '26 
10 3.30 

60 

40 

ffi 

------.~.-.-.-. ...,.-----. 

20~' ,'; IV! 

120 20 100 
°O··~'--~--~~------~L-------~------~~------~L-------~--------~ 

40 60 80 _ > "14 

Soil 
Type 
No. 

1 
2 
3 

Total 
Unit Wt. 
(pet) 
120 
110 
50 

Saturated 
Unit Wt. 
(pet) . 

130 
116 
68 

4 103 127 
5 120 130 

PCSTABL5M FS min=2.89 X-Axis (ft) 

Cohesion Friction Pore 
Intercept Angle Pressure 
(pst) (deg) Paramo 

0 30 0 
0 27 0 
446 24.~ 0 
0 41 0 
0 33 0 

Pressure 
Constant 
(psf) 
o 
o 
a 
o 
o 

Piez. 
Surface 
No. 

2 
2 
2 
3 
3 

C:\STABLE\EWAVMHW.DXF 9/25/2008 8:17:00 AM 
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EWAVMHW~buT 
** PCSTABL5M ** 

by 
purdue university 

--slope stability Analysis-
simplified Janbu, simplified Bishop 

or spencer"s Method of slices 

Run Date: :' 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 

'09..;.24-08 
2:~6pm , Dew 

Plotted Output Filename: 

C:EWAVMHW,IN 
C:EWAVMHW.OUT 

'T:EWAVMHW. PLT 

PROBLEM DESCRIPTION wave 1 mid eas't 
OFFTA PROP COND EAST 

BOUNDARV COORDINATES 
. ,.\ 

10 TOP Boundaries 
27 Total Boundaries 

Boundary X-Left V-Left x-Right v-Right 
eft) eft) , Cft) eft) No. 

1 .00 19.50 ' 16.00 20,50 
2 16.00 20.50 25.00 21.,00 
3 25.00 21.00 37.00 ' 23.00 
4 37.00 23.00 42..00 24.00 
5 42.00 24.00 50.00 25.00 
6 50.00 25.00 64.00 26.00 
7 64.00 26.00 67.50 27.50 
8 67.50, 27l.50 72.50 .f 28.00 
9 72.50 28.00 76.50 28.00 

10 76.50 28.00 127.00 29.00 
11 .00 17.50 16.00 1,8.50 
12 16.00 18.50 ' 25.00 19'.00 
13 37.00 23.00 41.00 21.00 
14 25.00 19.00 ' 41.00 '21.00 
15 41.00 21.00 44.50 19.00 
16 44.50 19.00 48.50 2LOO 
17 48.50 23.00 58 .. 00 23.00 
18 58.00 23.'00 64.00 26.00 
19 44.50 19.00 55.00 19.00 
20 55.00 19.00 62.00 22.75 
21 62.00 22.75 72.50 28.00 
22 62.00 22.75' 76.50 " 22~00 
23 76.50 22.00 127.00 21.50 
24 52.50 17.00 76.50 19.50 
25 76.50 19.50 127.00 21.50 
26 52.50 17.00 76.50 15:.50 
27 76.50 15.50 127.00 18.50 

page,l 

soil Type 
Below Bnd 

5 
5 
5 
1 
1 
1 
4 
4 
1 
1 
2 
2 
5 
2 
2 
4 
4 
4 
2 
2 
1 
2 
2 
3 
3 
2 
2 
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1 

EWAVMHW .. OUT 

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of soil 

Soil Total saturated Cohesion Friction 
Type Unit Wt. Unit Wt. Intercept Angle 

Pore Pressure piez. 
Pressure Constant Surface 

No. (pcf) (pcf) (psf) (deg) Paramo (psf) No. 

1 120.0 130.0 .0 30 .. 0 .00 .0 
2 110.0 116.0 ,0 27.0 ~Oo .0 
3 50.0 6$.0 446.0 ,24.9 .00 .. 0 
4 103.0 127.0 .0 41.0 ',.00 .0 
5 120.0 130.0 .0 33.0 .00 .0, 

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit weight of Water = 62.40 

Piezometric surface NO. 1 specified by 6 coordinate points 

Point X-Water v-water 
No. (ft) (ft) 

1 .00 20.50 
2 16.00 20.50 
3 25.00 2.1.00 
.4 .42.00 24.00 
5 76.50 24.90 
6 ):2} .• 00 24.90 

. . 

Piezometric surface No. 2 specified by 4 coordinate Points 

Point X-Water V-Water 
No. (ft) eft) i, 

1 .00 24.22 
2 lfLoo 24.22 
3 50.00 25.00 
4 127.00 24.90 

piezometric surf~ce NO. 3 specified by 4 coordinate Points. 

Point 
NO. 

X-'-Water 
. , eft) 

V-Water 
.(ft) 
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1 

1 

1 

1 
2 
3 
4 

. 00 
16.00 
37.00 

127.00 

EWAVMHW.buT 
24.22 . 
24.22 
23.00 
24.90 

searching Routine will Be Limited To An Area Defined By 1 Boundaries 
of Which The First 1 Boundaries will Deflect Surfaces upward 

Boundary 
No. 

X-Left 
eft) 

v-Left 
eft) 

x-Right 
. Cft) 

Y~Right 
eft) 

1 .00 8.00 127.00 8.00 

A critical Failure surface searching~ethod, Using A Random 
Technique For Generating circular surfaces, Has B~en specified. 

100 Trial surfaces Have Been Generated. 

10 surfaces Initiate From Each of 10 Points Equally spaced 
Along The Ground surface Between X = .00 ft. 

and X = 35.00 ft. 

Each surface Terminates Between X = 70.00 ft. 
and X = 95.00 ft. 

unless Further Limitations Were Imposed, The Minimum Elevation 
At which A surface Extends Is Y = 8.00 ft. 

" , 
2. 00 ft. L i neo; segments Define .EachTri a 1 FaiJlJ re Surface. 

Following Are Displayed The Ten Most Critical of The Trial 
Failure surfaces Examined. They Are ordered- Most Critical 
Fi rst. { 

" 

* * safety Factors Are calcUlated By The Modified Bishop Method * * 

, 
Fai 1 u re su rface sped fi ed By 28 coo rdi nate Poi nts 

point x-surf v-surf 
NO. t,' eft) efot) 

L 27.22 21'.37 
2 29.10 20.68 
3 31.00 20'~05 
4 32.92 19.50 
5 34.86 19·.02 
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slice 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20. 
21 
22 
23 
24 

6 
7 
8 
9 

10. 
11 
12 

il 
15 
16 
17 
18 
19 
20. 
21 
22 
23 
24 
25 , 
26 
27 
28 

36.82 
38.79 
40..78 
42.77 
44.77 
46.77 
48.77 

,50..76 
52.75 
54.73 
56.70. 
58.66 
60.;59 
62.51 

. 64.40. 
66.27 
68.11 
69.92 
71. 70. 
73:.43 
75.13 
76.79 
77 .79 

EWAVMHW.OUT 
18.62 
18.29 
18.0.3 
17.85 
17.75 
17.72 
17.77 
17.90. . 
18.10 
18.37 
18.72 
19.14 
19.64 
20.21 
20..86 
21. 57 
22.36 
23.21 
24.13 
25.12 
26.18 
27.29 
28.0.3 

circle Center At X = 46.5 Y = 70..4 and Radius, 52.7 

*** 2.885 *** 

Individual data on the 51 slices 

water Water Tie Tie· ... Earthquake 
Force Force Force Force Force surcharge 

Width weight TO~ Bot Norm Tan Hor Ver Load 
Ft(m) Lbs(kg) Lbs( g) LbsGkg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) 

1.9 122.9 235.2 310..3 .0 .0 .0. .0 .0. 
1.9 365.2 187.2 378.8 .0 .0 .0 .0 .0. 

.7 20.1.3 58.4 160.4 .0 .0 .0 .0 .0. 
1.2 390.6 78.7 380.4 .0 .0 .0 .0 .0. 
1.9 790.1 85.0 669.9 .0 .0. .0 .0 . .0. 
2.0 ;.973.2 31.4 . 730.5 .0 .0. ..• ·.·lO .0 .0. 

.2 97.0. .1 68.8 .0 .0 .0. .0. .0. 
1.8 1051.2 176.0 713.1 .0 .0 .0 .0. .0. 
2.0 1316.9 152.3 824.0 .0 .0 .0 .0. .0. 

.2 156.9 14.3 94.1 .0. ,0. .0 .0. .0. 
1.0 732.6 57.5 428.2 .0 .0. .0. .0 .0. 

.8 591.4 37.5 334.4 .0 .0 .0 .0. .0. 
1.7 1397.4 70.5 761.3 .0. .0 .0 .0. .0. 

.3 223.5 9.2· :l,18.8 .0 .0 .0 .0. .0 
2.0 170.7.5 54.1 894.0 .0 .0 .0 .0 .0 
1.7 1521. 2 26.1 778.7 .0 .0. .0 .0 .0 

.3 236.7 2.3 119.7 .0. .0. .0. .0 .0. 
1.2 1105.3 4.7 553.3 .0., .. .0 .0 .0 .0. 

.8 687.9 .0 339.8 .0. .0. .0. .0 .0 
2.0 1790.1 .0. 873.8 .0 .0 .0. .0 .0. 
2.0 1761.1 .0 843.9 ···.0 .0 ···.0 .0 .0 

.3 234.4 .0. 111.4 .0..-, .0 .0. .0. .0 
1.7 1469.6 .0 693.2 .0. .0 '.0 .0 .0 
1.3 1080.8 .0. 50.7.7 .0. .0 .0 .0 .0 
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EWAVrvtHW.OUT 
25 .7 532.8 .0 248.3 .0 .Q .0 .. 0 .0 
26 .3 214.5 .0 100.5 .0 0' .0 .0 .0 
27 1.7 1270.7 .0 597.6 .0' :0 .0 , .. 0 .0 
28 .4 285.2 .0 136.4 ,.0 .0 .0 .0 .0 
29 1.0 673.2 .0 323.4 " .0 .0 .0 .0 .0 
30 .0 20.7 .0 10.0 .. 0 .0 .0 .0 .0 
31 .5 ,.335.7 .0 161.,3 .0 .0 ~O .0 , .0 
32 1.1 ' '699.6 .0 ' 336.0 .0 .0 .0 .0 .0 
33 .4 226.8 .0 107.2 .0 .0 .0 .0 .0 
34 .4 243.9 .0 111.8 .0 .0 .0 .0 .0 
35 1.3 821.3 .0 344.7 .0 .0 .0 .0 .0 
36 .5 335.8 .0 125.2 .0 .0 .0 .0 .0 
37 .2 116.9 .0 42.2 .0 .0 .0 .0 .0 
38 1.0 663.4 .0 219.7 .0 .0 .0 .0 .0 
39 .6 385.0 .0 114.2 .0 .0 ~O .0 .0 
40 .1 90.9 .0 '2~~:~ .0 .0 .6 ,.0' I~ .0 
41 1.7 962.2 ':0' .0 .0 '.0 .0 .0 
42 1.0 505.2 .0 103.1 .0 .0 .0 .0 .0 
43 .8 383.2 .0 59.2 .0 .0 .0 .0," .0 
44 .8 350.1 .0 35.2 .0 ;0 .0 .0 .0 
45 .4 150.7 .0 7.4 .0 ' .0 .0 .0 .0 
46 .3 108.2 .0 1.7 .0 .0 .0 .0 .0 
47 .3 94.6 .0 .0 .;' ,.0, , .0 .0 ,0 .0 
48 1.7 479.6 .0 .0 .0 .0 .0 .0 .0 
49 1.4 223.6 .0 .0 .q,:, .0 .0 .0 .0 
50 .3 28.3 .0 .0 ; .0 .0 .0 ~O .0 
51 1.0 42.9 .0 .0 " .0 .0 .0 .0 .0 

Failure surface specified By 35 coordlnate points t~ 

'.~. i 

point x-surf v-surf 
NO. eft) eft) 

1 15.56 20.47 
2 17.47 19.88 
3 19.39 19.34 
4 21.33 18.84 
5 23.28 18.40 
6 25.24 18.00 
7 27.21 17.66 
8 29.19 17.36 
9 31.17 17.12 

10 33.16 16.92 
11 35.16 16.78 
12 37.16 16.68 
13 39.16 16.64 , ... 
14 41.16 16.65 
15 43.15 16.71 
16 45.15 16.81 \ I, 

17 47.15 16.97 
18 49.13 17.18 
19 51.12 17.44 
20 53.09 17.75 
21 55.06 18.11 
22 57.02 18.52 
23 58.97 18.98 
24 60.90 19.49 
25 62.82 20.04 
26 64.73 20.65 
27 66.62 21.30 
28 68.49 22.-00 
29 70.35 22.75 
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EWAVMHW.OUT 
30 72.18 23.5:4 " 
31 74.od 24.38 
32 75.79 2'5.27 
33 77 .56 26'.20 
34 79.30 2"'(.18 
35 80.83 28.09 

Circle center At X = 39.9:' ; y= 95·l and Radius, ,.79.0 

') 

*** 2.897 *** 

1 

Failure Surface specifi ed BY, 39 coordinate P8~nts 

point x-Surf v-surf 
No. eft) eft) 

.' 
3.89 1 19.74 

2 5.79 19'.12 
3 7.71' 18.55 
tJ 9.64 18.02 ' 
,5 11. 58 17.54 
6 13.53 17.10 
7 15.49 16.71 
8 17.46' 16.37 
9 19.44 16.07 

10 21.42 15.82 
11 23.41 15.62 ,;'" 
12 25.41 15.47 
13 27.40 15.36 
14 29.40 15.31 
15 31.40 15.30 
16 33.40 15.33 
17 35.40 15.42 
18 37.40 15.55 

.'-,; 

19 39.39 15 .. 73 
20 41.37 15.96 
21 43.36 16.24 
22 45.33 16.56 . "$ ~ 

23 47.30 16.93 
24 49.25 17.35 
25 51.20 17.81 
26 53.13 18.32 
27 55.05 18.87 
28 56.96 19.48 
29 58.85 20.12 
30 60.73 20.81 
31 62.59 21.55 
32 64.43 22.33 
33 66.25 23.15 
34 68.05 24.02 
35 69.84 24.93 
36 71. 59 25.88 
37 73.33 26.88 
38 75.04 27.91 .' 39 75.17 28.00 

Circle center At X = 30.8 . y = ,99 .. 1 and Radius, 83.8 , 
page,6 



SECTION West Wave force OFFTA PROP COND WEST 
Ten Most Critical. C:WEWAV8.PLT By: DCW 09-17-081:48pm 

lOorrh=======--------r---------------r---------------r---------------.---------------, 
# ~!::i 
1 2.26 
;{ ~':: ")?,' 

.;, f.:,!,c 

3 2-.30 
4 2.36 
5 2.48 
6 2.58 
7 2.58 

.8 2.89 
l:i ~?,fj'j 

75 .. 10 3.02 

-Axis 

(ft) 50 

>~~ 
10 

'·'-1-'---'--"---
25 

~ 

........ __ .. ,....w 

25 
0o'~' ~~ ____ ~ __ ~--__ ------~~L---~--~---=~~----~~--~~----------~ 

50 75 100 12 
PCSTASLsM FS min=2.26 X-Axis (ft) 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. 
No. (pcf) (pcf) 

Intercept Angle Pressure Constant Surface 
(pst) (deg) Paramo (psf) No. 

1 120 130 0 30 0 0 2 
2 110 116 0 27 0 0 2 
3 103 127 0 41 0 0 3 
4 120 130 0 33 0 0 3 

C:\STABLE\WEWAV8.DXF 9/25/20087:54:36 AM 
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Run, Date: 

WEWAV8.oUT 
** PCSTABL5M ** 

by 
purdue university 

--slope stability Analysis-
simplified,Janbu, simplified Bishop 

or spencer's Method of slices 
i ~ 

. ,-: 

Time of Run: 
09-17-08 
1:48pm 

Run By: 
Input Data Filename: 
output Filename: 
Plotted qutput Filenam~: 

DCW 
C:WEWAV8.IN 
C:WEWAV8.oUT 
C:WEWAV8. PLT 

PRO~LEM DESCRIPTION SECTION West Wave force 
OFFTA PROP COND WEST 

BOUNDARY COORDINATES; 

; 7 TOP BountlciHes 
~O Total Boundaries 

/; 

Boundary x-d .. 'eft V-Left x-Right Y-Right 
eft) eft) eft) NO. eft) 

'1 '.00 17.00 22.00 20.50 
·2 22"00 20.50 45.00 24.00 
3 45 .. 00 24.00 58.50 25.50 
4 58,5,{} 25.50 60.00 27.00 

:5 60;00' 27.00 84.00 27.00 
6 84.00 27.00 94.70 27.10 
7 94.7:0 27.10 124.00 28.40 
8 .00 15.00 22.00 18.50 
9 45.()0 24.00 53.00 20.00 

10 22.'00 20.50 29.00 20.40 
11 29 .. 00 20.40 53.00 20.00 
12 n.@ 18.50 29.00 20.40 
13 53.00 20.00 58.50 25.50 
14 53.0,0 20.00 73.00 20.00 
15 73.'00 20.00 75.00 21.00 
16 7.'5:00 21.00 77.00 22.00 
i7 ~4.00 27.00 87.00 23.50 
18 7.7.00 22.00 84.00 22.0,0 
19 84.0,0, 22.0,0 87.00, 23.50, 
20 75.00 21.00 124.0,0 23.0,0 

ISOTROPIC SOIL PARAMETERS 

4 Typees) of soil 
Page 1 

soil Type 
Below Bnd 

4 
3 
3 
3 
3 
1 
1 
2 
3 
4 
2 
2 
3 

·2 
2 :, r~ 

1 
3 
1 ., 
1 
2 



1 

1 

1 

WEWAV8.oUT 

soil Total:saturated cohesion Friction 
Type Unit Wt. unit Wt. Intercept Angle 

NO. (pcf) (pcf) (psf) (deg) 

1 
2 
3 
4 

120.0 
110.0 
103.0 
120.0 

130.0 
116.0 
127.0 
130.0 ' 

.0 

.0 

.0 

.0 

30.0 
27.0 
41.0 
33.0 

pore pressure'piez. 
Pressure Constant surface 

Paramo (psf) No. 

.00 

.00 

.00 

.00 

.0 

.0 

.0 
~O 

2 
2 
3 
3 

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED' 

Unit wei ght9fwater= 62.40 ' ;'. 

piezometric surface No. 1 specified by 4 Coordinate points 

J-i 
point X-Water V-Water 

NO. (ft) (ft) 

1 .00 20.50 n 
2 21.50 20.50 
3 45.00 24.00 
4 124.00), 24.30; . 

piezometric surface No. 2 specified by 5 coordinate points 

:{' .. 

point X-Water V-water 
No. (ft) (ft) 

1 .00 .27.70 
2 22.00 27.70 
3 60.00 30.10 
4 84.00 27.00 
5 124.00 24.30 

piezometric surface NO. 3 specified by 4 coordinate Points 

point X-Water V-Water 
No. (ft) (ft) 

1 .00 27.70 
2 22.00 27.70 
3 45.00 24.00 
4 124.00 24.30 

Searching Routine will Be Limited To An Area Defined By 1 Boundaries 
of which The First 1 Boundaries will Deflect surfaces upward 

Page 2 
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1 

WEWAV8.oUT 

Boundary 
No. 

X-Left 
Cft) 

v-Left 
eft) 

x-Right 
Cft) 

Yi"'Right· , 
eft)· .. '; 

1 .00 8.00 124.00 8.00 

A cri ti cal Fai 1 ure surface searchi ng Method, us; ng A Random ; 
Technique For Generating circular surfaces, Has Been specified. 

100 Trial surfaces Have Been Generated. 

10 surfaces Initiate From Each of 10 paints Equally spaced 
Along The Ground surface Between X = .00 ft. 

and X = 50.00 ft . 

• -j • ;; , 

Each Surface Terminates Between X = 60.00 ft. 
and x = 110.00 ft. 

unless Further Limitations were Imposed, The Minimum Elevation 
At which A surface Extends IS Y == 8.00 ft. 

2.00 ft. Line segments Define Each Trial Failure surface. 

Fo 11 owi ng Are Dl SP 1 ayed The Ten Most cri ti cal of The Tri a 1 
Failure Surfaces Examined. They Are ordered - Most Critical 
Fi rst. 

* * safety Factors Are Calculated By The Modified Bishop Method * * 

Failure surface Specified By 23 coordinate points 

point x-surf V-Surf 
NO. Cft) Cft) 

1 33.33 22.22 
2 34.90 20.98 
3 36.55 19.86 
4 38.29 18.87 
5 40.11 18.02 
6 41.98 17.32 
7 43.90 16.77 
8 45.86 16.36 
9 47.84 16.12 

10 49.84 16.03 
11 51.84 16.09 
12 53.83 16.31 
13 55.79 16.69 
14 57 .. 72 17:22 
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slice 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

'15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

15 
16 
17 
18 
19 
20 
21 
22 
23 

59.60 
61.42 
63.17 
64.84 
66.42 
67.90 
69.27 
70.52 
70.94 

WEWAV8.oUT 
17.90 
18.73 
19.69 
20.79 
22.02 
23.37 
24.82 
26.39 
27.00 

Circle Center At X = 50.0 v = '41.5 and Radius, 25.5 ' 

*** 2.256 *** 

( " ~ 

Individual data on the 30 51 ices 

water ,water" Tie Tie Earthquake, ' -.,'-, i :. 

Force· Force Force Force Force surcharge 
width weight Hor Ver Load Top Bot Norm Tan 
FtCm) LbsCkg) LbsCkg) LbsCkg) LbsCkg) LbsCkg) Lbs(kg) Los(kg) LbsCkg) 

1.6 147.4 331.1 511.3 .0 .0 .0 .0 .0 
1.0 248.6 190.3 374.5 .0 .0 .0 .0 .0 

.6 206.7 106.6 404.9 .0 .0 .0 .0 .0 
1.7 752.3 252.3 1159.6 .0 .0 .0 .0 .0 
1.8 1039.0 198.3 1287.8 .0 .0 .0 .0 .0 
1.9 1309.6 136;1 1398.'9 " .0 .0 .0 .. 0 .0 
1.9 1555.4 67.1 1492.1 .0 .0 .0 .0 .0 
1.1 973.2 5.5 872.3 .0 .0 .0 .0 .0 

.9 792.5 .0 694.6 .0 .0 .0 ,,-0 .0 
2.0 1914.0 .0 1622.9 ;0 .0 .0 .0 .0 
2.0 2012.6 .0 1659.6 .0 .0 .0 .0 .0 
2.0 2063.3 .0 1676.9 .0 .0 .0 .0 .0 
1.2 1205.7 .0 978.8 .0 .0 .0 .'0 .0 

.8 859.0 .0 695.8 .0 .0 .0 .0 .0 
2.0 2016.8 .0 1652.8 . () " .0 .0 .'0 .0 
1.3 1258.6 .0 1053.9 0 .. .0 .0 .0 .0 

.7 663.4 .0 557.7 '.0 .0 ;, .0 .0 .0 

.8 752.8 .0 651. 7 .0 .0 .0 .0 .0 
1.1 1086.6 .0 899.4 .0 .0 .' .0 .0 .0 

.4 411.4 .0 330.0 .0 .0 .0 .0 .0 
1.4 1427.8 .0 1121.7 .0 .0 .0 .0 .0 
1.8 1594.5 .0 1311.3 .0· .0 .0 .0 .0 

.5 391.6 .0 340.3 .0, .0 .0 .0 .0 
1.2 924.1 .0 330.3 .0 .0 .. 0 .0 .0 
1.6 1011.4 .0 333.6 .0 .0 .0 .0 .0 
1.5 705.2 .0 173.7 .0 .0 .0 .0 .0 

.7 234.6 .0 22.3 .0 .0 .0 .0 .0 

.7 180.6 .0 .0 .0 .0 ;0 .0' .0 
1.2 179.4 .0 .0 : .0 .0 .0 .:0 .0 

.4 13.2 .0 .0 .. 0 .0 .0 .0 .0 

Fa i 1 u re:Su rface . spet~fi ed By 21 Coordinate poi nts, 

Point x-surf V-Surf 
No. Cft) eft) 

1 33.33 22.22 
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1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

34.82 
36.42 
38.13 
39.94 
41.82 
43.76 
45.73 

. 47.73 
49.73 
51. 71 
53.66 
55.55 
57.37 
59.10 
60.72 
62.23 
63.60 
64.82 
65.89 
66.03 

WEWAV8.oUT 
20.88 
19.69 
18.66 
17.80 
17.11 
16.62 
16.31 
16.20 
16.28 
16.55 
17.01 
17.66 
18.49 
19.49 
20.66 
21.97 
23.43 
25.01 
26.71 
27.00 

Circle Center AtX = 47.9; Y= 36.8 and Radius, 20.6 

***. ;2.262 **'f< 

Fail'ure surface specified By 19 coordinate Points 

; 

point . x-surf v-surf 
No. Cft) Cft) 

:.1 38.89 23.07 
2 40.37 21.72 
.3 41.98 20.54 
14 .. 43.71 19.53 
5 45.53 18 .. 71 

.6 47.43 18'.10 
7 49.39 17.68 
.8 51.38 17.48 
9 53.38 17:.49 

10 55.37 17.71 
11 57.32 18.14 
12 59.22 18.78 
13 61.03, 19.62 
14 62.75 20.64 
15 64.35 21.84 
16 65.82 2L20 
17. 67.13 24.71 
18 68.27 26.36 
19 68.62 27.00 

Circle Center AtX = 52.3 ; Y .= 36. 3 arid· Radi us, 18 .. 8 

*** 2.299 *** 

: ' 
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-Axis 

(ft) 
50·' 

a 
o 

Soil 
Type 
No. 

1 
2 
3 
4 

West Wave force OFFTA PROP COND WEST 
Critical. C:WEWf-V10.PLT By: DCW 09-17-08 2:16pm 

25 

Total Saturated 
Unit Wt. Unit Wt. 
(pcf) (pcf) 

120 130 
110 116 
103 127 
120 130 

10 
6 

50 75 
PCSTABL5M FS min=2.29 X-Axis (ff) 

Cohesion Friction Pare 
Intercept 
(psf) 

Angle 
(deg) 

Pressure 
Paramo 

a 30 a 
0 27 a 
a 41 a 
0 33 0 

--------··-··1-.:.··-·----·-

2 

.100 

Pressure 
Constant 
(psf) 
a 
a 
a 
o 

Piez. 
Surface 
No. 

2 
2 
3 
.3 

1251 

C:\STABLE\WEWAV10.DXF 9/25/20087:53:27 AM 
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1 

Run Date: 

WEWAV10.0UT 
** PCSTABL5M ** 

by 
Purdue university 

--slope Stability Analysis-
simplifiep Janbu, simplified Bishop 

or spencer"s Method of Slices 

Time of Run: 
09-17-08 
2:16pm 

Run By: i ; 
Input Data Filename: 
Outp,ut Fi 1 ename : .' , 
Plotted Output Filename: 

DCW 
C:WEWAV10. IN 
c: WEWAV10 . OUT 
C:WEWAV10. PL T 

PROBLEM DESCRIPTIO~; ,SECTION West wave force 
OFFTA PROP COND WEST 

BOUNDARY COORDINATES 

.7 TOP Bouridarie~ . 
20 Tot~l Bou'~d~ries 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

,9 
·10 

11 
12 
13 
14 
1,5 
16 
17 
18 
19 
26 

" / 

'f I, 

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Y-Left 
(ft) 

17.00 
20.50 
24.00 
25.50 
27.00 
27.00 
27.10 
15.00 
24.00 
20.50 
20.40 
18.50 
20.00 
20.00 
20.00 
21.00 
27.00 
22.00 
22.00 
21.0() 

x-Right 
Cft) 

22.00 
45.00 
58.50 
60.00 
84.00 
94.70 

124.00 
22.00 
53.00 
29.00 
53.00 
29.00 
58.50 
73.00 
75.00 
77 .00 
87.00 
84.00 
87.00 

124 •. 00 

page 1 

v-Right 
Cft) 

20.50 
24.00 
25.50 
27.00 
27.00 
27.10 
28.40 
18.50 
20.00 
20.40 
20.00 
20.40 
25.50 
20.00 
21.00 
22.00 
23.50 
22.00 
23.50 
23.00 

soil Type 
Below Bnd 

4 
3 
3 
3 
3 
1 
1 
2 
3 
4 
2 
2 
3 
2 
2 
1 
3 
1 
1 
2 

'. 



1 

1 

1 

WEWAVlO.oUT 

soil Total Saturated cohesion Friction Pore Pressure piez. 
Type Unit Wt; Unit wt. Intercept 'A'ngl e Pressure Constant surface 

NO. (pcf) (pcf) (psf) (deg) Paramo (psf) No. 

1 120.0 130.0 .0 30.0 .00 .0 2 
2 110.0 116:0 .0 27.0 ;00 .0 2 
3 103.'0 127.0 .0 41:.0 ····';00 . .0 3 
4 120.0 130.0 .0 33.0 .00 .0 3 

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

uni t wei ght of water == 62.40' 

Piezometric Surface No .. 1 specified by 4 coordinate points 

point' X'-Water Y":Water 
No. (ft) (ft) 

1 .00 20.50 
2 21.50' , . 20.50 
3 45.00 24.00 
4 124.00 24.30 

P; ezometri c surface No.· 2 speCi fi ed by 3 Coo ri:l i nate Poi lits 

point x-Water V-Water 
No. ",; eft) . (ft) "_;}'" t 

1 .00 24.22 
2 59.60 ~2:~g 3 124.00 

Piezometric surface NO. 3 specified by 4 coordinate Points 

point X-Water V-Water 
No. (ft) eft) 

1 .00 24.22 
2 37.00 23.20 
3 45.00 24.00 
4 124.00 24.30 

searching Routine will Be Limited TO An Area Defined By 1 Boundaries 
Of Which The First 1 Boundaries will Deflect Surfaces upward 
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1 

1 

Boundary 
No. 

1 

X-Left 
eft) 

·;~90 

WEWAVI0.0Ur 
v-Left . x':"'Ri ght 

eft) eft) 

8/00 , 124.00 

v-Right 
eft) 

,8,.00 

A cri ti ca 1 Fail u re Su rface; searchi ng Method, Usi ng A Random 
Technique For Generating Circ;:ular surfaces, Has Been specified. 

100 Trial surfaces Have Been Generated . 

. ; . \ "- - .. 

10 surfaces Initiate FromE'ach of 10p
i

oints Equally spaced 
Along The Ground surface Between X = .00. ft. 

and X ;:;50.00. ft. 

Each Surface Terminates Between X = 60.00. ft . 
. and, X;= 110.00. ft. 

unless Further Limitations were Imposed, The Minimum Elev~ti,on 
At which A surface Extends Is V;= 8.00 ft. 

2.00 ft. Line segments Define Eac~ Trial Failure Surface. 

Following Are Displayed The Ten Most critical of The Trial 
Failure surfaces Examined. They Are Ordered - Most,crit;cal 
First. ' . 

* * safety Factors Are Calculated By The Modified, Bishop Method * * 

Failure surface specified By 24 coordinate points 

point X-surf v-surf 
No. eft) eft) 

1 22.22 20:53 
2 24.02 19.65 
3 25.86 18.88 
4 27.75 18.21 
5 29.67 17.65 
6 31.62 17.20 
7 33.59 16.87 
8 35.58 16.64 
9 37.57 16.53 

10 39.57 16.54 
11 41. 57 16.66 
12 43.56 16.89 
13 45.53, 17.24 
14 47.47 17.70 
15 49.39 18.27 
16 51.27 18.95 
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slice 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

17 
18 
19 
20 
21 
22 
23 
24 

53.11 
54.90 
56.64 
58.32 
59.93 . 
61.47 
62.94 
63.40 

WEWAV10.0UT 
19.74 
20.63 
21.62 
22.71 
23.89 
25.16 
26.52 
27.00 

Circle Center At X = 38.5; Y = 51.4 and Radius, 34.9 

Width 
Ft(m) 

.1 
1.7 

.9 
1.0 
1.9 
1.3 

.7 
1.9 . 
2.0 
2.0 
1.4 

.6 
2.0 
2.0 
2.0 
1.4 

.5 
1.9· 
1.9 
1.9 
1.7 

.1 

.5 
1.3 
1.7 

.4 
1.3 

.2 
1.1 

.3 

.1 

.1 
1.3 
1.4 

.0 

.5 

*** 2.293 *** 

Individual data on the 

weight 
LbsCkg) 

.2 
133.4 
158.9 
236.7 
620.5 
517.8 
308.5 

1023.0 
1200.0 
1351.0 
1040.3 
433.2 

1565.6 
1626.1 
1654.2 
121004 
438.4 

1591.0 
1495.8 
1373.4 
1157.6 

69.1 
329.0 
725.0 
851.0 
172.4 
460.9 

57.3 
339.3' 
103.6 

22.8 
41.5 

329.2 
173.1 

2.1 
11.4 

water water 
Force Force 
Top Bot 

Lbs(kg) Lbs(kg) 
15.1 16.7 

314.9 418.4 
147.7 241.7 
152.9 402.4 
267.5 841. 2 
155.4 595.8 

75.6 331.4 
191. 7 999.7· 
150.0 1058.4 
106.6. 1103.1 
48.8 806.1 
13.4 327.6 
38.1 1150.1 
24.8 1152.2 
11.6 1140.1 

.3 820.0 

.0 293.6 

.0 1073.1 

.0 1018.5 

.0 950.0 

.0 819.0 

.0 48.9 

.0 239.6 

.0 326.9 

.0 364.4 

.0 69.7 

.0 165.7 

.0 18.3 

.0 68.9 

.0 7.3 

.0 .8 

.0 .6 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

36 slices 

Tie Tie Earthquake 
Force Force Force Surcharge 
Norm Tan Hor Ver Load 

LbsCkg) Lbs(kg) Lbs(kg) LbsCkg) LbsCkg) 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
~O .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .n 
.0 .0 .0 .0 .0 
.0 .0, .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 
.0 .0 .0 .0 .0 

Failure surface specified By 23 Coordinate Points 
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EXIS1lNGGROUNDSURFACE 
(SLMES AND ELEVATIONS VARy) -- -- -- / =~~~: ~::~: 

'2 

t'PTFS: 1.) BACKfilL TO EXISl1NG GRADES TO PROVIDE A MINIMUM OF 2 FEET OF 
FILL OVER ENTIRE STONE REVETMENT TOE STRUCTURE, AT WATEBWARO 
EDGE OF TOE STRUCTURE CONTINUE FILLING OVER TOE STRUCl1JRE 
PROVIDING A MINIMUM SlOPE TOWARD THE WATER OF 1l'.: 

2.) FLANK PROTECTION NOT SHOW/II ON C-o\- INTERI~ GRADES. 

:}) P[ VEHAENT WORK IS INCREASED FROM 2.0' TO 2.:\' ON EASTERN END 
OF THE REVETMENT TO PR0\10E FLANK PROTE:C1l0N. FULL THICK r.! ESS 
OF FlANK PROTECTION MUST EXTEND A MINIMUM OF 2.5 FEET ALONG 
REVETMENT LENGTII PRIOR TO TRANSlllON TO REV£TM€NT THICKNESS 
OF 20 FEET. 

STONE RE~.E:!~~NT EAST ~ 

3 

@§[~~amf GEOTEXTILE 

REVETMENT STONE 
(0;,0 - 21") 

'I 

(-:9: 

STONE REVETMENT WEST 
NUl IU SCALE 

15'-0· ROLL WIDTH (SEE NOTE 1) 

8' o· 

ELA!'i 

8'-0' OF CD~~~~~~ 

l~'-O" ROLL WIDTH (SfE NOTE 1 

SECTION A-A 

~ 
1) ROLL WID", MAY VARY" 

'my. ~ '~O:T 

~" 
1=; 

& 
8 

5 

FlACKFILL'Mlt'iEXISIING 
ROCKY SHORE MATERIAL 

INTERIM GRADE 

.SEPARATION GEOTEXTILE PLACEMENT DETAIL ffi 
NDT TO SCAL.£ ~=~ 10""8 

C-8 

L1 

CONSTRUCllON DETAILS 
NAVAL STATION NEWPORT 
NEWPORT, RHODE ISLAND 
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