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Even for vaves of ooderaLe he18h! the predicred
veloclEiea are gubstaltEisl and dore Ehan

suffictent i,o suepend sand.

The lnstitutbn o{Eagitls AustBtla
hrto e.d l.hrtrourg Cmlersrrs
MelboumE 2g-3O Augrtst iggo

ProbEtly rhc rgolt cucccssful ftxed sand hypess
syEieE 1s the Xerant niver entrBncc Sysaer on rhe
GoId Coasr, Qgeensland. The sand trap ln thls
sysieD ls norul to g;1q 5hore. A jeLcy spans the
300 oerre lenBth of lhe Lrap vith jer pumpe

loceted on che jetty pylons at 30 Betre spacinS.

Sand accurulatcd 1n rhe trsp te ltfted uy the ler
pu.ops irtto a slopin8 flume rrrnnlng t.h€ len3rh of
the jecey. Thc aend flovs by Srsvity dovn the
flsoe logo a sultp on tht shore. IhlE suop feeds

Sand BYPassing Using the Shore
Parallel TraP

Llttsr.l drift ol sand along coesrllnes can result
il eendbore across tlver oouLhs and harbour
enErences. Theee sBnd bars @y cituse navLgaclonal
probltue, Ih€re Ete s nuuber of BrEhodB ot
ieaovlng aandbarB lncludin6 Periodj'c dredglog

^L 
.lnr conv.nltorai Crea3es. Ii lnBtatrces vhare the

f,{l \-a-""liifi" yBve clleeEe lreY€ilEa cost effectlve.-r 
itnaoino ine of che oorc atrracclve oechode 18 a

irt.i u-*a bypess eysreo conslsting of fix?d Jet
puuPa burled in " "uod 

EroP lqcated updtilr of the
iniitn... m" Ilttor*1 drlft eaad ls lntercePted
by the !roP' ptcked rP by th€ -J€E puops aud

"".n.t".ued 
vli s srrbaarine.plpeline acroes Ehe

e,llErance fot dlochar8e on Ehe dovndrlft beach' The

€ard thea rcsuEes lts longthore @oveaent'

2. LTrIORAL DBIIT

2,1 Suapenslon of Sald

A yEve oovlng Eovards 6 beach breaks vhen' it
reeches a *atei dePth equol Eo about l.l tto6s the
veve helght (l). Biealtlng r€Bults ln a dlssipatlon
of wuve inergy by the Serreratlon of turbulence ln
Ehe vater tna Uy tta transporf ol 3ed16cn! Iifted
off tlre bottoo by Ehe lurbulcnt ueter. The uatlrua
flatcr vetoclty under a breelcln8 vBee ls
approxloated by solitary vave theory to be

R. SHINOIEY
DePanment of Marine & Harboun, WA
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Sptlltng brcakers diJter llctle ln lluld notlon
ii'oq uibrorcn *aYeo and Sanerate t::= bottoa
iiriiufioie and Bo lend Eo be tess cffecllve ln
trarslorLlnB cedlaeot then plunSin8 or collePslnB
breskirs. Tf,e oost lflr.ng€ local flutd EoEions are
oroduced by plunging breakere. AE the vavc troveE

inro ghel.iover depths the frorrt fece begine co

s[eepenr tJhen the t ava rarches B 6€aE depth equal
ro alout iEB het8hD i! breaks by curling over et
rhe cresc. The creat of the r,ave sccg ee a free
falllng jet chat s€our$ a tlough tn i:* bortou.

To a lessef degree unbrqken rraveg cgn alsc sueperrd

sand vlrh thelr suspendlng epabtlity reducln3
vlth lncreesing {oier d€Prh' sEudles (e.9, Gor(an

and Roy.(2)) -have shovn thst appreclable sand

loveretrt can 9csur out tq deprhs qf 20 aeeres.
Ilo,rsver lttcoral drlfE of eand suspcnded by

unbrokEB vaves 1a of llttle gr'BBiflco|rce 6a

regarde lornarion of sand bErs acroBa eatrances'

2.2 Necurel Bypeerlag

Littora! drlft of 5B[d along a coasc]ine ls
predoolnentty due Eo raves alrikl"nB the coa6r, at
an angle 69[g1 ghan aoroat. Thls causes thc sondr
s,rspended by vaye Bclion oa.i.nly in the surf zo[e'
co 

-be 
cransperted s1on8 the beach- g1,go ghis

liEloral drift sand tnt€rcepts 6n €ntraBce 611ch of
il ls deposited acroas the entrance. Thig ls
bacause the rraves cnterlng the dteD uarer of thc
entrance n9 longer break and so lose oost of thelr
euepandiag capablllty. l{on breaklnp usves beyond
the surf 2ens vill stl1l cont.r,oue suspeodlng tte
saoe aoount of saad ao Ehls aand vlll not be

degasited buE vlll conginue past the encrance.
Sand concitlteg to dePoslt 6cros3 thc encrance
u[til a s6sd bar ls forued. This then causeg lhe
vav€s !o break allorlng theo Eo susgend sand egain
and the llgepral drlfE process conEinues Past '.he
enfrance. This le ih. natural precess by eirich
llrroral drlfE sand ia bypassed {cross an

enrrance. If chig process. vlLh lis resulling sand
bar, is [o be gvotded an art,lficlsI. 766ns of
bypusslng the sand Eusb !c eoployed.

3, SHORE NOR}IAL T8rl

U ,fiJt+-it
!aI

ttJ

the Eiltu6 veloclEY
2 for varlQus Yave

@ vhere g 1s Bravleqrlooal sccel,creEiolr. H i3 the
tretg.ht 5t the iare and d ls the deprh of watcr'
Suberiturtng d.I.3H ac che breaking polnc equatlon
I b€coEes

U ' lz.lsn (?)
aar

tJave llat8hc (o)
Veloclty (u/s)

I
4.7

u.)
3. {r

rt

9.s
3

8.2

The above prcdlctions derive from solltary wave
rheorT, Of the four typeo o! break€rs (spillingr
plunglng, sgllspslng and surging) spllllng
breakers Eott gloeely reseoble sollEsry ysvca.
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tnto 6 contrifug8l p*p .vhlch. PuEps -the 
sand

;;;;r5h o pipeline ia1<l beneach the cncrarree to
ait"-i3-tatit'a sLde or t'he enEranc€' the sand ls
il;";i;;;-;;- tt"-b"t"t', plckcd-up bv. treve sction
ll["1.i'i"i".."'itii.i"i airfc etong the shore' B.v

iiiir-.".""-.it" fot"titon of a sand bar is avolded'

The shorc nor6al trsp sE Nerang cas desl8rled to
;;;";.";; Iltcorat drtfE over the vholc of the

"..rr"-'"i.f-ione. 
t{hen she Erap i: cc. Pcf l-r le

;l;ii"i--;;iiii.tiv rr0,o thl sides bv llrcorar
drifc.

4. STIORE PARALIJL TSAP

4.1 Geueral

AlchouS[ Ehe llttorel drlft coEponenE of sand

oor"""ir is of uliiB!'e concern ihere ls a ruch
qieater oscillstlng tqovdoeixt of grnd in !'he surf
i"".'-i."tia= oni a*ay froa che shore' Ihls
esclllactn8 Goveooot octure as the vaves adY8nce

i. "^a 
.eiede fto. the beach. Jugt as Ehe norEat

coEpooenl of v€Ye velociEt- 
- 
i3 generally far

tr"irtui tt." the shore geralltl cooPonontr oo the

Iace of osctllerlnB sand uoveoenr norool t'o the
teoch 1s fer grict". rhan th€ IiiLoral drift

r soElDoDCaE, ThIs iuSgesus che posslbtlity of a EraD

- orllnrnted paratl-I 99 Ehe shore' fnere ere t'vo
ueans rhoreby 99nd enEers such a trep; direct feed
3qd reverae lltsora1 drift feed.

t.2 Dtrecl TraP Feedtlg

Conslder a traP srlentated parafle! g5 rfis shole
and situaEad close co the shorellne. As lltEoral'
Jriei o"na oores elon8 lhe coasE lL fo116r'8 a "zlg
za,g" eourse oovlng li and ouc fr-o6 Ghe. .6hore.as
shE yaves advenie and recedc- Under thls action
ecee of rhe &ov1n& lrrnd rritl be fod .diroctly iato
the trip, The proPortlon eqLerlng the rrap
dlrecqly'in thts aannir slll depend- o.n che leaBth
of Ehe trap' the raEe of tlrrorel drtft 6nd the
,iduh of the surf lone. It should b€ noced thag
each partlculaf g,raln of eand doea not necesaerllt
craverae th€ fu1t "zlg zagt' psth. Saae s6nd uy
stey predominaatll 1n' the noa-r shore zone for
.-uopic- Hcuever any lgaqval of sand froo the
sysEeo lnto the traP resulEg 1n a local decreaae
G conceDlratton. This logc *rd Ls then
coopensated for either by mlSrEtlon of suspended

v sand rnto the depleted area froo n€arby lreaa or
by addlrlonal suspenslon of send frou che bottotr
ncurby.

4.3 Beverge llrtcret Drtft Focd

Depcndlng on che frap size end other sqldigions
Eo6e of che littotal drtfE eard oay not be trepped
and v111 conLinue past rhe trap and accrurlote
agatnst the breokuaEer aa ghosn in Figure I' Ihe
fll1et of aend 60 foraed eventuslly betoEes
sufficieutl, large .euch Ehar the 8n81€ of
incidence Lf the v6v.s sgsiklng the flllet are
reversed- fhis cBuses a reveraE litroral drifc

4.4 LocaEton of TraP

Ttre ltllet etoraBe volsoe ald teverse littorsl
drifl proccss Eenas the copaclty of the tead
puaptng syst€o doe6 not hsve to uatch the paek
sEoro Littoret drift rager. The syst6{r catl be
deElgflsd for e lesget transfer r.te.

The posttloalnB of the trap 1n rEtation te the
Drcskvoler dictateE thd storaSe volre avd.labla

ln che fillet' the further the trap i5 6uay fron
itre breakvater che Sreater Ehe porenui'8l sror6g,e

voluoe. Iiorever the Sreerer lhe diEtstrce DeEYeen

;;-;;;r aod the breeivacer tha furcher tb' ftllet

"iir--nl"a to cxlend offshore Eu Preseot thc
.eorlred reveree angle of licidenca to the Yaveg

"il-""'.t"t. the ne-aeasry reverae 1lEE'ora1 drlft'
fir"rE-f" Ehen Ehe possibtlity of sond trigrot{ag
iio"ra rhe clp it Bhe breakvaEer tnto the
enrr6,0ce.

Another conelderatlol ls thet soEe of 31ts $nd
i"ia"a to forc the flllet le pernaoeatly loer froa
fhc cosslaf Proceas' ThIB loes r11l degleEc
donndrifE bcathee to a c€rEaln eltetlt' The

posltionlag of th€ traD la thercfore a codproElae
L"tr""n p-.f €torE sald storegc voluac and

avoldance of roo Sreoter perEanelrt Eand 1osE. In
DracEiee a ErBp locered sbout 1@ eo 200 oelree
iroo the breokvater 1s ideel,

4.5 trag Utlllaatlou

Sand ooveocnt 18 SreatesE Ln the desr shore zone-
?hls hos 5ssn {I1uslratcd by experlance 5g f6reag
vhere the near ghore Jet puEPe are requlred to
puup che sejoritl sf tht sand wlth the outer Je!
poups operated loss frequeBtly. The parallel trap
is locai.ed ln the tear shore zonc Yhere actlvlt,
is greatesr. The st c of tho trap cafl Ehersfore be
reduced.

iny sond yhtch Pseses the trap ocsuEulatas
Ehe breEkvater and la reEurned to the trED
reverae llttoral ilrfft proceso.

5.O }SDEL STIIDIES FOR DAIIESVIIJ,IB PHA'ECT

agslnBE
, by the

5.1 Davesvlll. ProJect

The Deparraenu of }brlne and Harbours (Dlfil),
tlescern Ausiralia {o coosldering, csnelructl,oa of
an Brtlflclal channel bttveen the Eea and Peel
Inlec near tfundurah to loprove fluchin8 of thi
estudry (see Flgure l). There ts anrestloaBed neCt
flortherly lltEor6l drift of 8O,000 cubtc Eetres
per lear aloDg this coeltllne- To avold foruaclon
of a tand bar acroas the €ntrance to thi.s proposed
channel lt ls lntended to coaEtrucE a flxed aend
bypass syeEen. 0riglnally a Br€rea etprler !o the
srrccessful Herang lnstrllacton r8a propoaed ad
Clough &n3incerlng, Slurry Syeteus and Unlsearch
verc coonlseioned to gcrfora a feaotbtllry etudy
lrrco such a ayst€8. Durlng chls ecudy discueslone
betuecn atl four ParEtctpEtlng orguiaatlons
resulted 1n ghe ldea of the pereu.el trap,

S.2 Hrdrrullc l{odel

To dtEonsr.rale thc effccEtvcsess of che parallel
Lrap bE91[ Eodel studles uere conducretl. The rcdel
eas construeled a! the Coastal aud llydraullc
Englneering LaborsEory 6t Floreat Park, l{A rtb}r
lhe ossisterrce of rjra Dl0rt. Tue operetlofi of Ehe
oodeL vas earrled out by Ultl sraff under the
dlr€ccion of Urrlsearch Ltd.

The oodsl *as a l:100 ocale repreEenratlon of thr
Dsuesvllle beach and Ehe proposed Esuthern
breakvster. fnc uodel baain ns rectgrgular !,n
plan vich r I tn 2 slope anergy alsorptlon beach
arouad ita perlaeE€r foroed slEh 12 qa cruahed
blue petal.

Ihe lrreguler sea scatB of th€ protoErpe yra
slopllfied and gtnereEed ae uil.lfora regutar *evcs
by s ll ntoEr€ vide ylve Daddte drtven bI a

107



+I

:l

TRAP
L

SANDY
FORESHORE

gREAKVATER-.

N

(HA
\
\ ,Vtufi

SHORE hORI",IA TR

BY TRAP

REilO/TD

.ltAtffJnril

pfLL lld.il

o^vtlvtrt {

a
11.

q
c
7o

I
I
t

ra{ (0r

$etax\r^l{o

rr0rA}| 0((Ax

oivfsvlu.t
(rt fiN(L

@

FIGURT 1. o^WtsvtLtt (HANNIL LocAtlIY pLAN

varlsDLe epeed clec!ric motof. lJaveg Yere
g€ncrated * I EPan Yst€r dePth-of 340 tlr' The

isvca then proPogaLed ovsr I rrnlforE rransitlon

"Lopo 
ooto 'thl ieproduced bBthJuetrr-of t'he area

unaer rnresrtgaclon' Usve Suides vere lnscalled to
oievent prerlture decay ir the rrave shape froo

"rd" dlfirecclon effecte. Ocher preventatlve
ltrea€ur€s to llEit scale ef[cct's included A rf1re

oegh ,Jave fllt€r in froni of rhe Psddle Eo raduce

"u"" t.ti"arfon froio the paardle, End the use ot
fine actached perpeodiculer to the face of the
paddte to suppr.ss che dcvelopneAc of edge vavee

elong lEs leogth.

The bed Eattrlst used Ln rhe model vas fin€ sand

havlng a aedj,sn Sraln si'ze of 0.4 oo. Tlle trap va5

ocairiea ulrh a lersper box for Prototype-lengths
of 50 and 100 rletres. Sand vas reo'oved frod the
trag oanuallY.

The oodel 1s shot 11 Ftgure 2.

5.3 ltodet OPereElon

To slEul8te a norEherlt littolrl driit gave

condlcions sere lnLroduc.rd lnto the oodel vlth the
fol!orlng oodel charastertstlcsr

FIGURE 2. DAWESVILLE (HANNEL

SAND BYPASS MODEL

0.6 csble qeEreg per hour.

Ir operBEirrg rhe nodel the rate of fl1llng of the
!ra! vEs observed for varioue ErSP orientallons
aard for laEldeot vEves stth Eeasurad poraEet€rs.
Ihe 100 oetre (protocyge) rrap rrsg lesEed tn both
the ehore nornal end ghor€ Parallel orlenl.actons.

5.4 Hodel Scallng i
i

?he horizontgl ecalc vas selected ro be lrl00. Tha

approriEate verEicBl scale v€s selected on rhe
fiitorf"g basls. In the oodel onebore/offshore
ovcncng of sand wae obscrvod to be llttlEed Eo E

nacer depth of 3O Er!. !(easureoents of proEotyPe
beach profites undertalen by Dt[l on eandy beaches
slong thls aectlon of the coast lndlcate thet
aigniflcant Esnd ooveoent takts place ehorevard of
the 4 Detre depfh contour. Thr: rosulEs Ur I
v€rtlcal acale of I in I33 and thi:e rr, adopted
for Ehts study. Th€ voluoe scatr is Lhorefore 1.33
x lor6.@

- lrl8ye helghr 20 $B
- lJava geriod 2 sccs
- ,qrg1e a!track on updrtfL

degrecs. {his rePrcs€nts
aouth Y€ct BYel1 dtrec(Ion
DavesvlIlc.

The geonorphotogical tloe scala for operallon of
rhe aodcl va! elrlcated as follovs. The rlodel tioe
requlred co reproduce ai Everag,o 8n[ual litEora1
drtfr cf 80,001) cubic E€tres caB be calculatcrl
froo:

i{oile1 Itate(cu.mlh) x V6t\rne scale x l{odel Tirse (h)
. 00,OOO Eu.ilP Protocyp€

The oodel tttre 60i calq,ulnted !o rcproduce I year
protorype is I horri,

Slug flors of ssnd m?edcnt ln the rmdel vere
reproduced by varTing Che tnterya! betreea sand
accuulatlon and sand bypassing. For exaoplc Ghe
deEigc c,riEerlE rqqulres !h€ planr to be able to
handle a slug of 30,000 cu,m tn a 7 duy period. If
chcrc ie no Sand :bypassing <lurlng soch en event
prototype beach changes uould be reprrtse[Led La
0.4 hours in chc Eodel.

beach lo
the typtcil
in ru(Eler At

As the breakya!,cr a€ts as a to!61 IICEoTBI drifl
bBrrler the l-ongshore craisport raE{ in th€ Eodel
csn be deternlned by Ee8auritrg Ehe Yolude change
vllh Eioe of che eee bed aE the treak*aEer. The
longahqra Eranaport to the nglgh ao obtalned vAt

-4

I

!
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5.5 Resoltg

A nuber of tosEs vort conducEed. Io one Eest the
equlvaleqt of several yoars sand su991y vas
allored tO aCcuEuIBfE esFlnsf Clie breaks8ter
burylnt th€ trap. Sand seg then reooved frol the
tr8p lactrfilEEEiltly as iE ftlled or n€ar filled'
The accuautaled s.Ad agalrtsc the breakvtter vas
rapidly transporEed to the EroP srd reBoved.

Oversll concluslons roached Lera:

(8) Have Ecrlon vss c€poble of supplying sand to
Ehe lrap sE ratc SreaEly in ercasa of the averaSe
8nnua1 1lctora1 drlft raEe of 8O.000 cubic ilrerres
pcr year,

(b) Sand slugs r€su1E1n8 fron etorfl9 could be
sl,loved to accqnulate s8slost the breakYnEer for
subssquent reoovEl.

(c) Unrler odrnal oporatloa there ea$ ]ttt1e or no
chance of Ehe Erap betng, "sanded 1o" (access losi
co thc oc€an)- Should thls occur hovevcr ahe
sysceE could be cleared by arEtficiol1y openl,ng a
so6ll cuE to co[necr rhe rrep to che oceen.

(d) Both fhe 50 aDd 100 octre cqulvalorl trtp
Ie4gths perfor!.d saEtsfactorlly vlth only a sal.l
loverlng ef efflclency aB Ehe leogrh is reducrd.

(e) t-tre protoEype tap lcogth could be rcducedr
probgbly ro less rhan 50 EeEres lf requtred
Bl,thouBh Ehe nintrnra length poesible required
further tcrtLng.

(f) The cesrs clesrly indlcsEed chat the shore
pereltel crap aysler[ eas hydrrultcotly Eore
efficient for vave trlnepor! of s^end Eo the Erap
thso g ahore norDal 6rsEco.

6.0 ECo!IO!{IC rDV^rfTACE

The uaJor econodic advqnrate 9f g.he psr6llel Er6p
lg thar offghore sLructureg Ere sinloiged. The
ahore norual trap ConEigrrra!\oq at l{ereng lnvolves
a 500 meEr6 long j€Ety on sq srposed coeetline
subJegr to resular cyclonee. Ttrere is considerable
cogt in oush a etrucEure.

ldith 6 p€rEllel Erap lhe vhole of fhe trap 1s
closer io the shote. It is poralble t.o use land
based nerhods of conaLruc[.ion for che JeEEy lf the
fillet of saod yhich loras behind the treakvater
is alloved to odvsnce aearorC prlor to
consEructlon. Thls oDylaEes the need for alt
erlenslve o8rlnc construetiofl plsnE. 0nce the
bypesr systeE haa been complered lt elrl be
opented to drsv tho beach back to ghc deslred
alLgn6ont.

In sttuarlons vt€re the trap EusE bo excavaled in
rockr such a€ a! DayQsvllle, the parallel ErFp hss
advanla8es slnce lt lo cheaper Eo exceyole in
shallov vater close to the shore. Once again land
based excavatloo and coEstrucuion oerhoAs Ef be
ut lllsed.

7.0 IPPLICA?IOI 10 DAI'ESTILIJ

The proposed Dayesyllle aand bypass syeleo 1111
u$e s 50 pebre long parall€} lrap siEuaEed
approxlontely 35 oerres offshote. The trap ylll be
ercevaled ln rock td a depch of 7 oeeree.

8.0 c0ucLusroxs

Send- bypasslnt uslng a fixed Je[ puop lnsrallatloa
has been co[sldered 'riEh attenE[g4 3iysn fo boththe shore garallel and shore noioel sand trep
cgnfigurBElons. The shore parallcl trap is shovn
to have advang"t." ovcr the trap oricntated uqrtrgl
tro E}re ehore. Hodcl Ecsts sondUCtrd for the
proposod sand byposs systco at Der€vitle, Idesterr
Auscralla conflrred rhe s{lEablll3y of thc shoreparal1el rrap.
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