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SUMMARY 

This review is based on an analysis of gabions as a means of shore 

protection. 

Gabions as a form of sea defence are now widely used on both sand and 

shingle beaches of the UK. The report concentrates on the three main types 

of gabion material; plastic covered wire mesh, galvanised welded steel mesh 

and heavy duty plastic mesh. 

The main findings are that gabions are not suited for use in areas of high 

wave activity and their life expectancy is considerably shortened (by 

abrasion) when used on shingle beaches. The more flexible "maccaferri'' type 

can more easily withstand deformation and can be effectively used on the 

upper foreshore as groynes, revetments and seawalls. The electrically

welded steel mesh gabions have proved to be effective as retaining walls and 

in the stabilisation of cliffs and beach ridges. There is too little 

information, however, to be able to assess their effectiveness as groynes, 

revetments, etc. The heavy duty plastic mesh type of gabion is not widely 

used and its usefulness as a coast: protection material has yet to be 

proven. 

This, the third of a series of reports on low cost and novel shore 

protection methods, was produced for the Water Directorate of the Department 

of the Environment under DOE contract No PECD 7/ 7/ 055. 
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1 INTRODUCTION 

In 1 98 1 , the Water Direct orate of the Department of the Envi ronment , 

commi s s i oned Hydraul ics Research Limited , Wall ingford to review low 

cost or innova tive methods of shore protection and a s s es s  the ir 

potential for use on the open coa s tl ine . 

Thi s ,  the third report in a series of reviews , considers the use of 

gabions as a form of coas tal protec t ion. I t  de scribes the three ma in 

types of gabion cons t ruct ion mater ial and how they are being used in 

bo th coa s tal defence and cl iff or bank stabil i s a t i on . The methods 

empl oyed in producing this report and the informa t i on contained in the 

summaries in Appendix 2 were by ei ther: 

( a )  l i terature review, or 

( b )  a que s t i onnaire s ent to all the rel evant l ocal authorities 

who have res ponsi bil i t y  fo r coa s t al protection and have used 

gabions previ ousl y ,  or 

( c )  s i te v i s i t s  which , in a number of ca ses , incl uded obta ining 

the views of the l ocal site  enginee rs . 

Al t hough gabions have been used as a form of s ea defence and river bank 

protect ion for many years , there is l i t tl e  publ i shed informat ion on 

their performance . The name is derived from the I tal ian word 

"gabbionni" which , l it e rall y t ransl ated , means "big cages" . In thei r  

earl iest  form, t raced back to the fifteenth cen tury , gabi ons were 

usual l y  con s t ructed as cyl indrical , open-ended ,  wicker basket s and when 

filled wi th s t ones , used as a mil i tary engineering device for 

fort ificat i on as well as for river and coas t  protect ion . 

The modern gabion is bas icall y a rectangul ar ,  prefabricated mesh box , 

assembl ed on site  and then fill ed wi th large stones , rockfill or 

shingl e . There are three main t y pes in common use t oday: 

( a) the "Maccaferri" type box and "Reno" ma t t ress gabion . Thi s 

i s  a rec tangul a r  ba sket , divided by di aph ragms int o  cell s  and 

formed of gal vanised woven hexagonal s t eel wi re mesh onto 
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whi ch is  ext ruded a PVC coat ing for ext ra protect ion in the 

marine env i ronment . 

( b) the "Weldmesh" or "Gridweld" type box or matt ress gabi ons 

(al so with diaphragm s  when requi red) are made from a high 

t ensile steel wi re mesh , el ectrically wel ded at each 

intersection and galvani sed for use in coastal conditions. 

Gridweld gabions are now available in a PVC coated f inish . 

This is  a fai rly recent introduct ion whi ch we have not been 

able to exam i ne in this report . 

( c) the "Netlon" type gabi on or matt ress constructed from 

corrosion res i stant heav y duty plast ic mesh . 

All three types are supplied in a eollapsed f orm and are assembled on 

s it e  where they can be wired together to form the de sired structure . 

Depending on s ite condit i ons , it may al so be necessary to cover the 

area beneath or behind the st ructure with a suit able filt er to prevent 

l eaching of the backf ill by wave aet i on . 

Gabions are available in a variety of s i zes and can be used for 

d iffering purposes , the most common coastal appl i cat ions being for 

groynes , revetment s ,  sea wall s and retaining wall s .  The t ype most 

generall y used is probably the "Mae caferri " gabi on , manufactured ma inl y 

in Italy by Off icine Maccaferri who al so make "Reno" mattresses , the 

latt er being gabions whose depth , com pared to width and length , is 

small , indiv idual cages being wi red together to form the mattress . 

Gabions are most often used on sand beaches but can al so be used on 

shingl e  beache s prov iding they are onl y subj ect ed to occasional wave 

act i on . If they are placed within the intert idal zone , mov ement of the 

shingl e , pebbles etc can rapidl y  abrade the surface of the basket wi re 

and thus enhance corrosion by exposing the m et al to the salt water 

env i ronment . In other words abras:ion is not good for PVC or galvanised 

coating ,  nor is  it good for al ready rusted s urfaces which are 

themselv es protected to some degree by oxidat ion . Hav i ng said that , 

there are a number of s ites on the North-west coast of England where 

they are bei ng used , seemingl y  successfully , on stoney and shingle 

beaches (see Plat e 1) although with a l imited l ife expectancy . In  
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t hese areas regul ar maint enance is needed to prevent the gabi ons from 

deteri o ra t i ng . 

The o t her main type of metal gabion somet ime s  used on the coas tl ine i s  

con s t ructed from hig h tens il e ,  heavy duty , dipped galvani s ed wire mes h  

el ect rical l y  wel ded a t  each intersec t i on . T hey a re normal l y  made box 

s haped and can al s o  be cons t ructed mat t ress s haped if requi red. 

Manufac tured in a range of s i zes , t hey are l e ss fl exibl e  t han t he 

"Maccaferri" gabion and have been used mainly for: 

( a )  s ea wal l s ,  in t he s hape of sl oping mat t re s se s ;  

( b )  retaining wal l s  ( s tabil i s a t i on of cl iff sl ips ) ,  buil t usual l y  

i n  s t epped o r  pyramid form , a s  a t  Overst rand , Norfol k  and 

for ( s ee Pl ate 2); 

( c )  s tabil i s i ng beach ridges , as at Ches il Bank , P ortl and ( se e  

Pl ates 3, 4 and 5). 

These "Wel dmes h" and "Gridwel d" gabi ons are more rigid t han t he 

"Maccaferri" type but never t hel e s s  can tol erate l imited movement and 

c hange in s hape when subsi dence occurs . 

The t hird t ype of gabion in use t oday is cons t ruc ted in heavy duty 

pol ye t hyl ene mes h. This material is very fl exibl e and non-corrodibl e  

but whe t her it  will w i t hs t and abras i on , l ong term c reep and vandal ism 

( or even general wea r  and tea r )  has yet to be proven . In a coa s tal 

env ironment one can onl y cons ider us ing t he se on the backs hore to 

s tabil i s e  sand dunes , eart h  banks , etc. , ( s ee Pl a t e  6 ) . 

For all gabion types t he probl em of vandal i sm ( or even general wear and 

tear)  can be a major one , especial l y  on bea c hes t ha t  are eas il y 

acce s s ibl e  and heavil y used . As t he attached ques t i onna i re summaries 

s how, peopl e have been known t <> use t he gabions for  s hel t e r  when 

hol ding beac h barbeques and obvi ousl y f i res can , on t he "Maccaferri " 

type burn off t he PVC coat ing E�xpos ing the metal to corros ion . T his 

mi suse woul d be very serious in t he case of  t he pol ye t hyl ene mes h  type . 

Both the P VC coating and t he pol ye t hyl ene mes h  are eas il y  cut wi t h  

pocket knives o r  o t he r  s harp ob jects and abra s i on by beach material o r  

t he rockfill wi t hin the gabion s  ( exac e rbated by peopl e wal king on them) 
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is al so likely to reduce the expected l if espan . Broken or exposed wi re 

can al so be dangerous to children playing on the beach , so gabi ons need 

regular monit oring and repair to prevent them from becom ing a hazard . 

We have found , therefore , that gabions are st ructures which need 

reg ular maint enance , and without monitoring and repai r ,  are likely to 

det eriorate in a relatively short space of t ime . 

St rangely , although gabions have been marketed and used in Europe for 

many years , they are relat ivel y  new to North Am erica , being widel y used 

only during the last couple of decades . Gabions are , however , becom ing 

more popular both in the UK and in other part s of the world . They are , 

for instance , widely used in Third World count ries where labour i s  

pl ent iful . 

Plates 7 and 8 show pl astic covered Maccaferri gabions at Ambo on 

Tarawa in K i r i bat i (f ormerly the Gilbert Islands) (Ref 7) . They have 

been placed on the lagoon side of a causeway to prot ect the road from 

e ros ion . When const ructed in July 1975 they were filled with coral 

boulders and adjacent gabions wi red tog ether for ext ra st rength . 

Although they are sheltered som ewhat from heavy seas by an off shore 

reef , they are nev erthel ess exposed to di rect wave action and their  

l if e  under thes e  condit ions is likely to  be  l im it ed . Coral has sharp 

edges whi ch will eventually cut through the plastic covering and thus 

enhance the corrosion process. 

The installat ion of gabions is  labour int ens ive and in regions where 

manpower is  relat ively cheap , they can be very cost eff ect iv e. 

In this count ry gabions are widely used as shore prot ect ion in areas as 

widel y  diff erent as the shingle beaches of the Cumbrian coastl ine (see 

Plate 1) and the sandy beaches of East Anglia (Plat es 9 and 10). In 

the following chapters , perf ormance is cons idered not onl y in term s  of 

the type of beach on which it i s  placed but al so in rel ation to it s 

posit ion rel at iv e to the water line . 

We have come across only one gabion breakwater in our rev i ew ,  thi s 

being on the shores of Lake Erie at Geneva Stat e  Park , Ohio (Ref 9) . 

The st ructure , placed about 18m off shore , was designed to break up the 

wind induced waves before they reached the cl iff . Although it seemed 
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to work reasonabl y well dur ing the moni toring period at thi s s i t e ,  it  

woul d be unl ikel y t o  survive on the coastline of the Uni ted Kingdom . 

Indeed , any type of gabion s tructure sub j ect  to almos t cont inuous wave 

a c t ivity is not l ikel y to survive very l ong . Inte rnal abrasion ,  under 

these condi t ions , wil l  occur within the baske ts  due to movement of fill 

and maintenance woul d be ext remel y difficul t .  I t  is considered 

unnece ssary to mention this further in this report . 

2 FORESHORE PROTECTION 

In the coas tal s t rip there a re two dist inct z ones; the foreshore where 

wave act ivity  occurs regul a rl y ,  and the backshore whe re wave activit y  

i s  l imited t o  the occasi onal s t orm . On the foreshore , gabi ons have 

been used as groynes ,  revetments and sea wal l s .  I t  i s  of ten diffi cul t 

to different iate between the l atter  two and hence defini tions used in 

this report are: 

1. Groyne - a s t r ucture usual l y  built  perpendi cular to the shorel ine , 

to trap l i t to ral drift or retard ero s i on of the beach . Located on 

the foreshore . 

2. Reta ining wall - a  s t ruc ture designed to retain or prevent sl iding 

of earth fill , soft cl iff material , etc . Usuall y  l ocated on the 

backshore . 

3 .  Revetment - a sloping s t ructure used to protect and s tabil ise 

earth or  clay embankment s , sand dunes and cl iff face s .  Used 

mostly on the foreshore but somet imes al so on the ba ckshore . 

4 .  S ea wall - a ve r t i cal or near ver t i cal s t ruct ure buil t pa ral l el to 

the coa s tl ine t o  prevent erosi on or flooding . U sual l y located on 

the fore shore. 

2. 1 Groynes 

Groynes are cons t ruc ted wi th the aim of reducing the rate of l i tt o ral 

drift and so provide a protective mantl e of beach material ( such as 

sand or shi ngl e )  al ong the frontage. In a sui table envi ronment , gabion 

groynes , well des igned and ins tal l ed ,  are an effect ive means of 

t rapping this drift. 
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The re are seve ral di st inct advant age s when cons idering gabions as 

groyne s . They are flexible and so conform to minor settlement . 

They are al so permeable and thu s to some extent wave absorb ing . 

Individual gabion boxes can often be i nstalled fairly qu ickly between 

t i de s . Anothe r  advantage is that the inte rst i ce s can be come filled 

with s ilt , sand and covered with vegetation , (wind or water borne )  thu s  

bu il ding u p  the beach so that the gab ions gradual l y  blend in with the i r  

su rroundings. An example of this is at Hol me next the Sea , Norfol k ,  

whe re the Angl ian Water Authorit y  have inst alled "Maccafe rri" type 

short gabion groynes to t rap mainly wind bl own sand plus an integral 

l ow sea wal l to stabil ise the sand dune s at the top of the beach (F ig 

4 and Pl ate s 9 and 10 ) .  The system,  bu ilt on a wide sandy beach on the 

easte rn edge of the Wash , was instal led in stages start ing about 15 

years ago. Initial l y  it comprised 21 gab ion groynes 24 met res l ong and 

25 met re s apart togethe r with 500 met re s  of revetment . This system was 

extended southwe stward by 460m in 19 75 . The re is l ittle shingle 

pre sent on this beach and the wave cl imate is not too seve re .  Pl ate 10 

shows the importance of install ing foundat ion pads , particularly at the 

seaward end of the groyne s to prevent scouring and consequent 

settlement. 

The gabions have proved effe ct ive , with only minor damage occu rring 

afte r the su rge of 19 78 . They have re cently been extended by 380m 

toward Ol d Hunstanton ( see summary sheet and Plates 9 and 10 ) .  To 

fu rther stabil ise the sand dune s to the rea r  of the stru ctu re , ma rram 

grass was pl anted on the sand backf ill . A filter cl oth was al so used  

to retain backf ill from leaching through the gabions. The good 

pe rformance of this system stands in cont rast to gabions installed on a 

nea rb y  beach , whe re they were abraded rapidl y by shingle and lasted 

onl y a few years . 

Disadvantages, some of which have been given earl ie r ,  cons ist mainly of 

ba sket dete rioration due to abras ion (by wave borne shingle and 

deb ri s ) ,  vandal i sm and the need for good compact ion of the rockfill 

(u sual l y  by hand ) making it labour intensive. Gab ions are flexible so 

in a mobile envi ronment may work the i r  way i nto the beach unless 

su itable foundat ion i s  provided . 

Be cause of the cost of mate rial s u sed in const ru ct ing t radit ional 

groyne s  there is clearly a need for examining innovat ive methods . To 
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make a conve ntional groyne les s  cos tl y for example , it is feasible to 

cons truct the landwa rd e nd of the groyne wi th gabions , ensuring of  

course tha t  the gabion baske t s  do not move out of posi tion . This has 

been done on a sand and shingle beach on the s outh coast ( see Plate 

11) . Howeve r ,  i t  is too earl y to say whe the r a hybrid groyne of  thi s 

nature wil l  prove to  be a useful asse t  in terms of cost e f fe c tive ne s s . 

In our opinion ,  the best groyne filling mate rial f or use on the 

fore sh ore is rounde d  large shingle or cobble s which will adjus t to 

beach changes , have a good wave abs orbing quality and wil l , if wel l  

packed , not set tle i n  the same way a s  angul ar stone . The problem with 

angular rock in areas of wave activity whe re the fill is mobile is tha t  

the sharp edge s  tend t o  cut th rough any PVC coa ting exposing the metal 

to  corrosi on . Howeve r ,  many l ocal autho rities find that the use of  

angul a r  rockfill can be more cost  e f fective . These authori tie s , in 

mos t  case s , have used angular fill for cons tructing wall s at the top o f  

the bea ch out of the reach of wave activity , or i n  areas of light 

pede s t rian traffic . In s uch a reas i .e .  the backshore z one ,  gabions 

filled with rec tangul a r  bl ocks do kee p  their shape bet te r  than one s 

filled wi th rounded s tone ( see Pla te 12) . T he re fo re , gabi ons filled 

with angul a r  s tone appear to work wel l under condi tions which do not 

lead to movement of the fill mate rial . This gene rall y pre cl udes thei r 

use as groyne s . 

As far as the h ydraulic design of a groyne s ys tem is concerned i .e .  

length , spacing , heigh t , etc . , some guidance can be found in a recent 

lite rature review by Hydraulics Research Limi ted (Ref 6 ) .  One shoul d 

bea r  in mind that this surve y  was carried out mainl y  wi th conventional 

groyne systems in mind . For example , an e f fe c tive groyne length migh t 

not be possible with gabions , since thi s may take them seaward into the 

z one o f  continuous w ave activity . Under these condi tions , the groyne 

ends wil l  quickl y de teriorate . Thus gabion groyne s  can reall y  onl y be 

used t o  t rap material e f ficientl y on the uppe r  part of the beach and 

cannot be expe cted to arre s t  a large part of the li ttoral dri f t . They 

may ,  h oweve r ,  hel p  to t rap wind bl own sand . 

As far as s t rucural design is conce rne d ,  the manufacture r' s  gui deline s 

shoul d be care f ul l y  fol l owed . This is ve ry important espe ciall y  with 

re spect to  ins t ructions about e f fective packing . Badl y packed gabi on 

groyne s wil l  de f orm and quickl y l o se their cre s t  heigh t . S t re s se s  
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imposed b y  movement of the baske ts can cau se ab ras ion of the wi re s , 

with c onsequent b reaking and l os s  of mate rial. 

2 .2 Reve tments 

Usual l y  cons t ru c ted as a sl oping apron de s igned to diss ipate wave 

act ion , they are used to provide protec t ion to ear th or cl ay 

embankments , sand dunes or cl iff face s. F or reasons of s tab il i t y ,  

gab i on reve tments are u sual l y  constru c ted a s  mat tres se s  laid o n  sl ope s  

n o  s teeper than 1: 1 ,  wi th fil ter mate rial , if ne ce ssary , l aid bene ath 

or  behind them. With sl ope s  steepe r than this , a s tepped form of 

reve tment or sea wall u si ng one met re high b ox gab i ons can be adopted 

wi th an ove rlap of perhaps half a me t re. With  both  type s of 

s t ru cture s , ade quate t oe prote ction and anchorage mu st be p rovided. 

Anothe r  factor to be b orne in mind is that shingle and coarse sand 

beache s  a re much s teeper than those of f i ne sand and hence gab ions , 

unles s  securel y anchored , tend to sl ide or topple seaward more eas il y. 

The beach bei ng s teepe r  al so means that wave ene rgy is absorbed over a 

rela t ivel y  narrow zone and the beach mate rial will the refore be more 

mob ile. 

We have come across a number of l ocations whe re gabi on revetments (and 

g roynes ) have been used in too severe a wave envi ronment. Under 

cond i t i ons of l arge tidal range and seve re wave action ,  beach mate rial 

and indeed the gab ion f il l , is cons tantly in sus pension cau s ing rapid 

wea r. At a number of s i te s , reve tments l aid on shingle beaches have 

become total l y  des troyed in onl y a few years. Attempts  have been made 

t o  p rote ct damaged l ids by patching wi th concre te or grout ing with 

b i tumen. Concre te patching is gene ral l y  used whe re gab ions are sub jec t  

t o  pe de s t rian t raff ic. On mos t  s i tes visited , where b i tumen was u sed , 

pene t rat ion of the grout was less than ade quate and tended to spall off 

under hydros tatic p re s su re , somet imes tearing the gab i on wi re in the 

p roce s s. 

I t  has to be said that problems of gabi on revetment des ign , as wi th 

g royne des ign , have not yet been ironed ou t. The rel a t ivel y thin 

mat t re s s  type of gab ion const ruction can lead to p roblems at the 

interface be tween the baske t  and the underl ying f il l. Even the 

inclusion of a f il te r  memb rane does not ne cessaril y  re solve the 

problems associated wi th fluctuating wave induced pre s su re s. The 
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suc tion forces induced by wave rundown can be suffici entl y high to drag 

the ma t t ress  out of al i gnment and cause s t ruc tural fail ure unl ess 

se curely tied back . Gabion ma ttresses , mo s t  commonly used in reve tment 

const r uc t i on ,  are generally too thin to wi thstand wave attack in all 

but very mil d wave climates. There is clearly room for impr ovement in 

a number of aspects of des ign . Howeve r ,  bef o re improvements in 

hydraul i c  performance are made , the probl em of corros ion in an act ive 

wave env i ronment s t il l  needs to be s ol ved . More research needs to be 

carried out for exampl e int o  the use of dif f e rent pla s t i c s  in orde r to 

protect the gabion wi res more effectivel y .  

A report publ i shed by the Water Res earch Laboratory o f  NSW ( Re f  8 )  

l ooks at the use of "Mac ca ferri" gabions and "Reno" ma t t re s s es for 

coas tal reve tment s  and highl ights the probl ems of  ins t al l ing gabion 

mat t resses on flat sandy beaches . 

"Reno" type gabion ma t t resses we re ins tal l ed in two d if ferent 

thicknesses  (230mm and 290mm) and wi th two dif fe rent forms of  f il l ing 

ma terial ( crushed bl ue metal and rounded river gravel ). "Te rrafirma " 

was used as the filter  fabric . The ma t tress es  were l ain on the beach 

face ( composed mainl y  of sand) . S t one grading , from a l o cal quarry , 

was poor . Work proceeded well unt il the t idal zone was reached when 

rapid changes in beach l evel caus ed probl ems . In view of th i s ,  one 

mat t ress was pl aced in a pre-assembl ed condi t ion but the stresses 

imposed by t ransporting it  and repeated re-handl ing caused serious 

damage and distort ion of  the cages . Cons t ruction was the refore not 

a t t empted below l ow water. The l a s t  two seaward rows were very poor in 

appearance due to rapidl y changing beach l evel s and the fact that i t  

was impos sible t o  compl ete a ful l  row between t i des.  Cons t ruction 

began on 16 November 1976 and the f ive rows were no t fini shed unt il 21 

Janua ry 1 977. The t e s ts showed , not s urpris ingl y,  rapid l os s  of 

under s ized mat erial and the f ill ing in several places disappeared after 

the f i rst major s t o rm. I t  was al so no ted that where the re was more 

than 30% ma terial los s ,  wear was ext remel y rapid , the PVC coat ing being 

enti rely s t rip ped from some wi res , exposing the gal vanised metal . No 

commen ts  we re made as to the sui tabl i ty of the dif ferent material s or 

about the d i ffe rent s i zed mat t res ses used in this project. 

Maximum wave he igh ts of one me t re a t  the foot of the s t r ucture did not 

cause movement . Howeve r ,  sand l evel va riations resul ted in the 
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freque nt eme rge nce of the panels which then acted as a low groyne , 

"accumul ating sand on one s ide and e r oding it on the other" . Where 

filte r cl oth ove rl ap was les s  than 500mm, leaching of sand took pl ace , 

result i ng i n  qu ite marked subsidence al ong the l ines of overl ap . 

The proje ct al so showed that the method of l i fting pre- filled 

matt re s se s  was onl y partl y su cce s s ful giving rise to distort ion of the 

matt re s s , st ret ching of the wi res and s pl itt i ng of the PVC coat ing . 

Afte r the l ift , the previou sl y  tightl y filled matt res s  became extremel y 

l oose . After dest roying one mattres s  during l i ft ing , this method of 

l aying was abandoned . It was concluded that pre- f il l ing may be 

feasible but requ i red sub stantial pl ant to achieve success  as well a s  

detailed supervis ion t o  maintain qual ity .  Opt imum result s  can be 

obtained with multipoint l i ft ing but this requ i re s  s pe ci al ised pl ant 

which may put the const ru ct ion out o f  the l ow cost category . 

2 . 3 Sea Wal l s  

Sea wal l s  are usual l y  built parallel t o  the coastl ine t o  prevent 

erosion or fl ooding as a result of wave act ion . The manufacturers  

recommendat ions for  gab ion u se include the foll owing: 

( a )  t he foundat ion must be protected against unde rmining b y  

pl acing the foot ings bel ow the l owest level to which the 

fore shore is l ikel y  to drop; 

(b ) ve rt i cal l y  faced wal l s ,  even if  stepped , should not be use d  

whe re the y  are sub ject t o  heavy wave act ion; 

( c )  i f  the structu re i s  sub jecte d ,  at any t ime , to d i rect wave 

act ion of a hei ght of one met re or more , the face must be 

sl oped not steeper than 1:2; 

( d )  whe re leaching of fine s  from behind the wall is l ikel y  to be 

a problem , f ilte r  memb ranes shoul d be laid under and behind 

the gabion cages themselves . 

Few of the gab ion sea wal l s  that have been inspe cted could be said t o  

be sub ject t o  high level s o f  wave act ivit y .  Those that we re , showed a 

high level o f  damage due to wire corrosion ,  etc . I nstab il ity was al so 
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seen to be a problem , especially on s teep shingle beaches ,  when gabion 

baske t s  tended to overt urn in a seaward d i rection as a result of 

chang ing beach levels ( see Plate 13 ) .  As wi th revetment s ,  the 

effect ive use of gabions for sea wall cons truct ion , even in moderate 

levels of wave act iv i ty is not ea sily achieved. Despite the short life 

of these s t ructures , gabions are often used in p reference to 

conven t ional sea walls because of the ir low capi tal co s t .  It  is 

d ifficult to assess  the cost benefit of these s truc tures because of 

the i r  "uncertain" design life. 
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3 BACKSHORE PROTECTION 

In this zone, subj ect to onl y occasional wave activity, all three types 

of  gabion mater ial are in use to stabil ise cl i f f  fa ces or to prevent 

the eros ion of sand dunes, earth embankments, etc . 

3 . 1  Retaining wal l s  

Both the fl exibl e "Maccaferr i "  type PVC coated gabion and the semi 

r ig id "Wel dmesh" or "Gr idwel d "  type gabion are normal ly used for 

structures of this sort and can be built sl opi ng, vertical or stepped, 

depend ing on conditions . S i nce these structures are permeabl e, 

probl ems with natural springs and water run o f f  are al so cons iderabl y 

reduced . At Overs trand in Norfol k for exampl e, " Wel dme sh" gabions were 

used to stab il i se and repair a cl i f f  sl ip ( Plate 2) . The cl i f f  was 

protected with 12 rows of gabions ri s ing at an angl e of 45 degree s . It 

provides a 49 metre frontage at the base r i s ing in pyramid f o rm to an 

18 metre width at a height of 5.5 metres . Buil t in 1 966, the 245 

gabions (75mm x 75mm x 5mm gauge) made up on s ite and f il l ed with l ocal 

stone, continue to be effective . A system of drainage pipes within the 

structure run o f f  surpl us water to the beach . An inspection in 1 98 3  

showed onl y minor cor rosion had taken pl ace since construction and the 

baskets appeared to be in good condition ( see Plate 2) al though one o r  

two baskets were hal f empty, po s s i bly the result o f  the rockf il 1 

spl itting into small er pieces ( due to compre s s i on) and be ing washed out 

through the mesh by run off . 

Another exampl e of a gab ion retaining wall can be found at Downderry i n  

Cornwall (Ref 2) . Here eros ion o f  the cl i f f  toe was threatening to 

cause a ma jor sl ip and a stepped reta ining wall was built to stabil i s e  

the cl i f f  sl ope . Thi s  wall ,  buil t i n  1 9 7 1 is still pe rforming 

effectivel y .  

3 . 2 Revetments 

All three types of gabion material descr ibed previousl y have been used 

as  revetments with varying degree s of succe s s . 

At Ald eburgh in Suffol k, an extens ive system of "Macca ferri" gabion s  

was install ed i n  1 9 6 6, incorporating an apron, groynes and sea wall ,  
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pro t ec t ing a l evee separating t he sea from a navigabl e river wi t h  l ow 

l ying g round beyond . This is used as a s econd l ine of defence behind a 

s hingl e ridge. To dat e  t he ridge is  s t il l  intact and t here has been no 

interact ion between gabions , s hingle and sea . The gabions l ook to be 

i n  good condit i on and t he re is no evidence o f  vandal ism or of corro s i on 

by sal t wat e r. 

At t he Chiswell end o f  Chesil Beach, Portl and , a s ys tem o f  gabion 

mat t ress e s ,  bot h Maccaferri and Wel dmesh,  s t raddl e t he beach crest  in 

t hree l ayers . Ins tal l ed in 1 981  ( see Pl ates 3, 4 and 5) t hey are 

anchored to gabion boxes set into t he landward sl o pe of t he beach. As 

t he a t tached summary ind icates , both l ocal beach pebbl es and Portl and 

capst one were used as f il l  material and some of the Maccaferri gabi ons 

had a l ining o f  Ne tl on t o  prevent unders ized f il l  f rom being d rawn out 

by wave ac t ion. The mat t resses are s ituated on t he beach crest  above 

normal wave activi t y  and are subject to onl y occasional overtopping. 

General l y, the exposed baske t s  are in good condit i on al t hough we 

bel ieve t hat s ome damage has occurred to t he Ne tl on l i ning . 

At Brancas ter on t he Norfol k coas t ,  a sl o ping revetment cons i s ting o f  a 

"Ne tl on" mat t ress and incorpora t i ng " Tensar" short stub groyne s ( Tensar 

is ano t her t ype of pl a s t ic mes h  manufactured by " Netl on") , was buil t in 

1 981 to protect t he seaward face of eroding sand dunes ( see Pl ate 6 and 

Fig 3). As t he at tached s ummary ind icat es , t his  was an experiment t o  

determine t he i r  use ful ness compared wit h  t he "Maccaferri" t ype gabion. 

One probl em encount ered when t he baskets were being f il l ed f rom t he top 

by machine , was t ha t  t he fabric s tret c hed and hol es were punc hed 

t hrough t he cages . They t hus had to be hand f il l ed to ensure t hat t he 

bas ke t s  kept t heir s ha pes.  It woul d appear t ha t  this revetment , 

al t hough cheaper, requi res more at tention t han pl a s t i c  coated met al 

gabions. 

Netl on gabi ons were al so ins t al l ed about a year ago on t he back of a 

promenade to t he eas t o f  Hengi s t bury Head , Dorset.  They cons i s t  of a 

l ayer o f  gabion boxes set into a concrete pl inth to give protect i on t o  

t he base o f  t he cl ay cl i f f .  They are fill ed wi t h  e i t her l ocal gravel 

rejects or l imes tone angul ar rock and t he f ront f ace is further 

protec t ed by a layer of fl at Tensar mesh ( see Pl ate 1 4 ) .  The condit ion 

of t he gabi ons i s  good on t he more s hel t e red east s ide ( l imes t one 

rockf ill )  al t hough t he more exposed wes te rn end some cases have settl ed 
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requ i ring repacking and some have l ost thei r  shingl e fill . There is 

evidence of vandal ism, the cages being cut with a knife ,  which is 

always a prob l em with pl astic  mesh .  Althou gh onl y instal l ed recentl y 

and theref ore st ill being a s s es sed , the gab i ons seem to be performing 

reasonab l y  well but wil l requ i re careful monitoring . 

4 SUMMARY OF FINDINGS 

Each instal l at ion mentioned in this review is " s ite s pecif i c "  with it s 

own excl u s ive parameters , i. e .  wave cl imat e ,  tidal condit ions , beach 

c onfigurat i on ,  etc .  Care should thus  be exerci sed when using the 

fol l ow ing gene ral guidel ines for a particular type of st ructure: 

1. Well des i gned gab ions can prove cost eff ect ive but cannot b e  

describ ed a s  aesthet ical l y  pl eas ing . Thi s may b e  a factor t o  

consider i n  areas visited b y  hol idaymakers . 

2. G ab i ons depend f or their st rength on the retention of a l arge 

numb e r  of smal l rocks within the encl os ing mesh. If the fill 

is not t ightl y packed , w ave action causes excess ive flex ing 

of the mesh which in turn l eads to b reaking of the pl ast i c  

coat ing and gal vani s ed surface , and the ensu ing corrosion 

rapidl y causes  b reaking of the wire . The more fl ex ib l e  

gab ions can acc omodat e ,  to some extent , small voids b y  

deformat ion of the cages . 

3. Regular monit or ing and repair is essent ial , especially in the 

more popul ar hol iday areas and in pl aces where gab ions are 

sub ject ed to b each movement and wave act ivity is high . It i s  

u sual l y  pos s ibl e t o  repair the mesh type gab ion qui ckl y  

b y  rewi r ing if the damage is l ocal i s ed .  Unl ess b askets are 

repai red qui ckl y ,  broken wi res can become a hazard to 

hol idaymakers (see Plat e  15). 

4 .  G ab ion st ructu res are l ab our  i ntensive and keep ing cost s  

down woul d depend on: 

(a)  avail able  manpower 

(b ) ava il ab il it y  l ocal l y  of suitab l e  stone or rockfill 

14  



( c) eas y site  access . 

5. "Maccaferri " gabions are recommended f or sandy beache s  

al t houg h  t hey have been used, seemingl y success f ull y, on 

s hingl e beaches wi th a probabl e s horten ing of t heir expected 

l i fe s pan . The i r  use in this envi ronment ,  howe ver, s houl d  be 

res t ricted t o  t he upper part s of t he beach. 

6 .  "Macca ferri " gabi ons a re fl exi ble and t here f ore can adjust t o  

mode rate beach pro f il e  changes wi t hout s t ruc t ural damage . 

The more rigid gal vani s ed wi re gabi ons , s uch as "Gridwel d" 

and "Wel dmes h", have been used less extens i vel y in t he 

f o re s hore zone . For t his reason one can be l es s  certain 

about t he i r  l i kel y performance in t hi s  environment . I t  is 

l ikel y, however, t hat onl y minor beach c hanges coul d  be 

accommodated wit hout st ruct ural damage . 

7 .  "Maccaferri " baskets  are woven and t his  pl aces a n  upper l imit  

on t he size of wire that can be us ed. These res t ri c t i ons 

woul d  not appl y to a wel ded bas ket . 

8 .  Adequate burying o f  t he f i rst l a yer o f  baskets is impo rtant 

t o  avoid undercut t i ng by the sea and thus caus ing 

d i s pl acement. 

9. I f  not filled "in s i t u" t hen g reat care must be taken t o  

ensure t hat t he met hod o f  l i f t ing mat t resses does not :  

( a) disto rt t he mat t ress 

( b) s tret c h  t he wi res 

(c) s pl i t  t he PVC coat ing. 

Coupl ed to t his, t he pl ant and supervi s ion invol ved in moving 

pre- f il l ed mat t resses may well prove to be ve ry expens i ve . 

1 0 .  I f  a gabi on st ruc t ure is  to be subjected to d i rect wave 

act ion of one met re or more, t he face must be sl o ped . 

1 1 .  Opinion as to t he l if e s pan of t he me tal gabi ons on t he 

f o re s hore is divided but t he general consensus is t hat in 
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areas sub ject to seve re wave act ivit y ,  gab ions will su ccumb 

to rapid ab ras ion and as a result their l ife span can be a s  

short a s  2 or 3 years . O n  fl at sand beache s  sub ject t o  

mode rate or l ow wave act ivity t he l ife span can be a decade o r  

more . O n  the backshore , howeve r ,  whe re gab ion stru cture s  are 

not sub jected to regular wave a ct ivity they can be expected 

to have a conside rabl y l onger l ife s pan . At Overst rand in 

Norfol k  for e xample , a "Weldme sh" type retaining wall 

installed above HWMST ,  has been in existence for 18 years and 

st ill appears to be in good condition.  

12. As far a s  the "Netl on" t ype of gab ion i s  conce rne d ,  we know 

of sites whe re they are cu rrentl y in use on the backshore , 

but as yet it is too earl y to asse s s  their l ongevity on the 

fore shore . Clearl y ,  howeve r ,  they are more su sceptible to 

vandal i sm than the other type s  of gab ion . 

13. All gab ion stru cture s can fairl y  easil y  be vandal i sed  o r  

damaged dur ing const ruction . PVC coating f o r  instance , can 

crack (with eve ntual ru sting of t he metal beneath)  although 

l ooki ng intact . 

15. G ab ions have been used  e it her with rounded st one or with 

angular rock . Rounded stone woul d appear to be a better 

solution i n  an active wave e nv i ronment while angul ar rock 

keeps basket s in good shape in areas whe re beach movement is 

insi gnif icant. Pl ate 16 shows how even very l arge stone sets 

can be used  to fil l gab ion basket s .  One shoul d bear in mind 

however that the se baskets will not conform to beach change s 

as eas il y as if the y  were f il led with smalle r stone s . 

16. M att re s se s  pl aced on a sl oping surface are prone to sl iding , 

{u sual l y  gene rated b y  wave force s ) so provi sion of toe 

anchorage i s  e s sent i al when founding on a rocky sub-su rface . 

P rovi s ion of an adequate thrust toe is al so important on a 

sandy emb ankment. M attre s se s  due to the ir thin se ction can 

al so be prone to bu ckl ing so an inte rmediate form of 

anchorage is important . 
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1 7 .  The provi s i on of a fil ter membrane i s  ess ential where 

l eac hing of fines f rom beneath or behind a s tructure i s  

l i kel y. 

1 8 .  Although bi tumen grouting is s ometimes used to provide 

add iti onal protecti on, it is diff icul t to grout compl etel y. 

In a l ot of cases penetrati on has been l ess than adequate and 

bi tumen has tended to spall off unde r  hydros tati c press ure, 

s ometimes tearing the gabi on wi re in the process. 

1 9 .  It i s  poss ibl e to use gabions as a f ormer and to provide ful l  

grouting. This method was used a t  the Dover Hoverport ( us ing 

concrete) to provide a f ounda ti on f or the Hove rpad . 

20.  Concrete capping, usuall y install ed to all ow pedes trian 

tra f f i c  but unl ess put in afte r  all settl ement has ceased, 

may crack and d i s i ntegra te . 

2 1 . Gabion baske ts mus t be s ecurel y wi red together. Diaphragms 

when used mus t be wired tightl y to the gabion l id whi ch in 

turn s houl d be s trongl y secured. This kee ps movement of the 

fill to a minimum and hel ps to re tain the ori ginal sha pe of 

the gabi ons . 

This i s  by no means an exhausti ve l ist of "des ign cri teri a " .  

I t  i s  essential that the manufacturers recommendati ons s houl d 

be f ol l owed where ve r  pos s i bl e .  
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5 CONCLUS IONS 

1 .  It is not al ways cost effec t ive to protect the coastl ine wi th 

convent i onal sea defence works , pa r t icul a rl y  in rural areas where 

there is l i t tl e  or no r i sk to property . Low cost s t ruct ures s uch 

as gab ions can be used , for exampl e ,  to retard sho rel ine erosion 

or to give l ong term protec t i on to those par ts of the beach out o f  

reach of  normal act ivi t y .  One of  their par t i cul ar st rengths is 

that gabions are wave absorbing and hence gene rally are not 

detr imental to beach s tabil i t y. 

2. Underst andabl y perhaps , i t  has been d i f f i cul t t o  obtain 

informat ion about gabi on s tructures that have been quickl y  

dest royed . One shoul d therefore bear in mind that al though the 

summa ry shee t s  point t o  a rel at ivel y l ong l i fe of some structures , 

the average l i fe span may be considerabl y l e s s  than these f indings 

s uggest .  We know of inst ances where structures have been damaged 

beyond r epair in a rel a t ivel y short space of t ime and l i t tl e  

evidence o f  gabion protect ion i s  l e f t . I t  woul d therefore appear 

that the l ife s pan of a gabion structure can be as l ow as 3-4 

years or l e s s  in an ac t ive wave environment , but when out of reach 

of normal wave activity can be as high as 1 8  years or more . 

3.  The mos t  widel y  used ma terial for gabion const ruction woul d ap pea r 

to be: 

( a) Maccaferri ( woven gal vanised s teel wire encl osed in a 

PVC coat ing for use in the mar ine envi ronment) . Used in 

basket or mat t ress form they are most useful on the 

foreshore because of the i r  fl exibil ity and abil i ty to 

fl ex under changing beach l evel s . 

( b) Wel dmesh or Gridwel d ( high tensil e s teel wire mesh , 

el ectr ically wel ded at each intersec t ion , gal vanis ed and 

now obta inabl e with a PVC coat ing) . Effec t ive as rigid 

t ra ining wall s ,  etc . ,  where toe movement i s  not 

antic ipated . 
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( c )  Netl on ( heavy duty pla s t i c  mesh ) .  Used above any wav e 

action, can be e f fective for cl i f f  t oe stabil i sat ion as 

an absorbing spl ash wal l and for s tabil i s ing sand dunes .  

Thi s  mater ial however, has a tendency to s t retch when 

being machine fil l ed f rom the top of sl oping 

revetment s . I t  i s  al so vul nerabl e to vandal i sm and 

gene ral wea r  and tear. 

4.  Because of i t s  " build ing bl ock design" gabion s t ructures can be 

widened, or height ened with rel a t ive eas e . However, toe erosion 

probl ems cannot be easily remedied once the s tructure i s  

cons t ruc t ed . 

5. They al s o  requi re a h igh l evel of ma intenance, pa rt i cul a rl y  when 

used in urban areas . For exampl e, the wir e s  can become broken 

when subject to heavy pedest rian t ra f f i c  and this can be a hazard . 

Gene ral l y  speaking maintenance, damage, etc.,  wil l be minimised if 

the manufacture r's recommendat i ons ( so far as  the method of 

cons t ruct ion is conce rned)  are foll owed. 

6 .  Gabion s t ructures a re not recommended f or use in areas of high 

wave act ivity where movement of f ill and beach mat erial 

( pa r t i cul arl y  shingl e )  can cause rapid wire abra s i on .  

7. They are not recommended for shingle beaches when pl aced in the 

int e r- t idal zone . Under the se cond i t ions wear and tear in an area 

unde r almos t  cont inual movement can reduce the ir effective l i fe 

span drama ti cal l y  irrespect ive of type of  f il l . 

8 .  Whe re the f ill is l ikely t o  be agitat ed by wave action, bas ke t s  

shoul d  be well Eacked with rounded s t one if pos s i bl e . Angul a r  

s tone, i f  moved internal ly by wave action, will t end t o  s e t tl e  and 

resul t in basket deforma t ion if s tacked, or, because of rela t ivel y 

sharp edges, resul t in exces s ive inte rnal abrasion if in mat t re s s  

form . 

9 .  Gabions are generally e f f e c t ive as revetment or t raining wal l s  in 

the backshore zone, out  of reach of  normal wave act iv i ty and 

subject onl y t o  spray . In this z one bl ock s t one and angul ar f il l  

has been used success full y  a s  "dry s t one wal l ing " . I n  thi s 
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10. 

posit ion they can be as effe ct ive on shingle or sand beaches 

provided the gab i on is well f il led. Major wear and tear i s  

howeve r like ly, due t o  pedest rian usage. I n  the se cond it ions they 

can be st rengthened by concrete capping, or repairs can be made b y  

concrete o r  bitumen pat ch ing. He re the li fespan can, with regu lar 

monit oring, be in the order of two decades or s o. 

They can be e f fect ive on wide sandy beaches, e s pe cially above the 

high wate r line whe re they cou ld eventually, be ing permeable, 

be come covered by wind b lown sand and in s ome cases become 

colonise d  by du ne gras ses. Under the se condit ions, the life span 

of the gab ion mater ial could be a decade or more. 

1 1 . It was f ound that the weldmesh type gab ion, due t o  me chanical 

failure large ly cau sed by corros ion, produce d  extreme ly sharp 

point s  and edge s with obv iou s consequence s  for popu lar beaches. 

12. Broken and empty gab ion cage s  do tend to roll and in one case was 

f ound t o  have t ravel led several mile s  aided by the wind and wave s 

along the beach . 
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Penwith DC 
Poo l e  BC 
Port smouth City  C 
South Hams DC 
South Tynes ide BC 
Torr idge DC 

Ang lian Water Au thori ty ( Lincolnsh ire Division) 

Ang l ian Wa ter Author i t y  ( Norfolk Divi sion) 

C H Dobbie & Partners ( Consult ing Eng ieers) 

Mobbs and Engli sh ( Consulting Engineers) 

The Ameri can summaries in Append ix 2 were obtained from the US Army Corps of 

Engineers f inal repo r t  on the i r  "Shoreline Erosion Control Demonstrat ion 

Program ( Se c t ion 54) . They are reproduced here by kind perm i s s ion of the 

publishers Mof f a t t  & Nichol , Eng ineers Long Beach , California , USA. 
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8 ADDRESSES 

The Maccaferri R iver and Sea G abions (Lond on) L imit ed 

2 Swallow Pl ace 

Princes S treet 

L ondon WIR 8SQ 

B R C Weldmesh 

L ickf ield Road 

S taf ford 

ST 17 4NN 

GKN G r idwell E ngiee ring 

Woodhous e  Lane 

W igan 

WN6 7NS 

Netl on L imi t ed 

Mill H il l  

Bl ack burn 

BB2 4PJ 
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A P P E N D I X 1 





APPENDIX 1 - QUESTIONNAIRE 

To d i s cover how the local autho ri t ies view gabions as a means of shore 

protection we sent a ques t ionnai re to all the Counci l s  wi th coas t a l  def ence 

res pons ibili t ies and who are known to have used gabion pro tection at one 

t ime or ano the r .  The edi ted answers to the ques tionnaire ( s hown on page 26 ) 

are set out in this Append i x .  We are most g rateful to those local 

autho r i t ies who were kind enough to reply. 



QUESTIONNAIRE 

Do you agree with the fol l owing: 

1 .  Gabion s tructures are more suitabl e for sandy environments and cl imates 

with mil d  to moderate wave cond itions . 

2. Gravel is l ikely to abrade gabions quickly i f  they are s ituated in the 

intertidal zone . 

3 .  Gabions are us e f ul in s tabil is ing sand d unes , especial ly if they 

eventual ly become covered . 

4. Gabions are prone to vandal ism and theref ore shoul d  be des igned f or an 

expected l i fe span of no more than 10  years . 

5. Gabions could be a haz a rd to hol idaymakers when the baskets are broken , 

etc . ,  and therefore mus t be monitored . 

6 .  Gabions shoul d  b e  PVC coated rather than gal vanis ed to be more 

resistant to corros ion es peci ally if wetted by sal t spray . 

7 .  Whatever method or type o f  mate rial is used,  tight packing is 

e s sential , i . e .  all ow to settl e  and then , if nece s sary ,  repack . 

8 .  I n  general gabions a re more s ui ted as sl oping revetments on the upper 

beach than as groynes on the l ower beach , i.e. pl aced where they wil l 

not be subject to conti nuo us s ubme rsion and wave activity. 

9 .  The flexibl e "Maccaferri" type gabions perform bes t  when fill ed with 

large rounded s tones . 

1 0 .  The rigid gabion type boxes (such a s  "Wel dmesh") will hold their shape 

better and last longer if packed well to avoid settl ement. 

1 1 .  The fl exibl e PVC coated gabions are generally better than the nyl on net 

or rigid type for us e on the open coast.  

12.  F i nall y ,  any comments on your e xperience with gabions would be 

wel comed . 
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l. Agreed . 

2 .  Agreed . 

3. Agreed. 

4. Very l i t tl e  vandal ism experienced . 

5. Agreed . 

6 .  Agreed . 

7 .  Agreed . 

8 .  Agreed . 

9.  Agreed . 

10. Agreed 

ll. 

12. My Council and t he former cons ti t uent Councils have us ed gabions 

ext ens ivel y with  s ome degree of success . Groynes cons t ructed wi t h  

gabions have been a l imited succes s  onl y where t he base was at l east  2m 

wide and where t he s t one fill was angul ar.  

All erdal e D i s t rict Council 
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1 .  No compara t ive expe rience . 

· 2 .  The above type of gabion i s  generally res is tant t o  wave action but the 

PV C coa ted gal vani sed wire mesh wears away by abra s i on wi th total 

breakdown after  about f ive yea r s . 

3.  

4 .  Pol ypropyl ene pol ymer mesh type of gabion ( "Ne tl on") p rone to vandal i sm 

( p ocket knife at tack) , so  l i fe span va riable and uncer tain. 

Expected l ife of the high t ensil e wi re mesh type gabion ( "Wel dmesh")  

app rox 1 0  yea rs ( on shingl e beaches ) .  

For "Maccaf e r r i "  type gabi ons see 2 above. 

5 .  The "Wel dmesh" type due to mechani cal fail ure , l argely caused by 

corros i on ,  produced ext remel y sharp points and edge s.  This is not 

acceptabl e whe re the general publ i c  a re free to r oam. The pl astic  mesh 

will  need careful moni toring. 

6. 

7. "Maccafe rri " type gabion packed by hand using ol d l imes tone kerbst ones 

around three s i des and then f illed wi th beach cobbl e s  and s t ones. 

8 .  

9 .  See 7 above . 

1 0 .  Mechni cally the s t ronge s t  wi th the obvi ous advantage that it  can be 

roughly handl ed and can res i s t  di rect loading us ing suitably sized rock 

or rubbl e .  

1 1 .  Netl on type pres ently used t o  support cl iff t oe drainage and onl y 

occasi onally subjec t t o  wave a c t i on. Currently unde r assessment. 
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1 2 .  "Maccaf erri"  type gabi ons , presently the mos t widely used, are 

part i cularl y  succes sful on a c oastl ine subject to a s evere wave cl ima t e  

with bea ches comp r i sing shingl e ,  cobble s  and r ounded s t ones u p  t o20mm 

in s i ze .  Due t o  rap i d  beach eros ion they are now being asked t o  

fulfi ll a purpose they were not des igned for i .e. use i n  an 

inc reas ingly s e vere wave exposure . 

Borough of Bournemou th 
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1. Agreed . 

2. Agreed . 

3. Experience has shown that the f ence method is  more effective and 

aesthe t i call y  pl eas i ng , than gabion prot ection . Cheaper and eas ier to  

extend sand f ences upward s as accretion progresses . 

4. Not a probl em but accept that i t  could be in the more met ropol i tan 

areas . 

5. Agreed . 

6. Agreed . 

7. Agreed . 

8 Agreed . 

9. Have ve ry l i t t l e  t roubl e wi th as dug granite or angul ar stone . 

10. Agreed. 

11. Agreed . 

12. We have used "Maccaf erri" gabi ons in the es tuarial s i tuation and a s  

coa s t  protection. Thi s  al so incl udes Reno mat t res ses whi ch have s tayed 

in p o s i t i on even when l a id flat on the t op of a wave return wall whi ch ,  

with a Force 8-10 s outherl y gal e , has thousand s  of gall ons of water 

c rashing d own on i t  at high t ide . 

Carri ck D i s t ri ct Council 
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1 .  Properly anchored and designed gabion structures can provide e conomic 

coast protection, even in exposed tidal pos itions . 

2. Unable to comment . 

3 .  Agreed . 

4 .  Heavily const ructed and well designed gabions suf fer no more than 

traditional s tructures from vandalism . 

5. Broken and protruding e nds of gabions are extremely dangerous and 

require regular attention . 

6. No expe rience of PVC coated gabions, I would balance additional cos t of 

metal thic knes s  with cos t  of PVC cover in view of eroding of PVC by 

wave and s tone f illing movement . 

7 .  Annual topping up o f  open top gabions occurs in this area . 

8 .  Each area can be effectively prote c ted by gabions . The gabions used on 

the lower beaches to t rap tidal and windborn sand and the sloping type 

of reve tment as a f lexible protection to the coast or river bank . 

9. This fill mat erial not naturally available so cannot comment on the 

comparison . 

1 0. Ag reed 

1 1 .  No compara tive expe rience . 

12.  This Authority has a length of approx \ mile of coas tal protec tion 

pr ovided by a gabion s tructure and this has proved cost effective but 

would not be described as aesthe tically p leasing in a resort situation . 

The ability to quickly create subs tan tial barriers to enable the rapid 

build up of sand, wo rking be tween tides with limited heavy construction 

p lant gives the gabion s tructures a dist inct advantage . 

Cle e thorpes Borough Council 
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1 .  

2 .  

3 .  

4 .  

s .  Agreed . 

6. Agreed . 

7. 

8 .  Agreed. 

9 .  Agreed . 

1 0 .  Agreed 

1 1 .  Agreed . 

1 2 .  Exper ience has shown that adequate burying o f  the f i rst l ayer of 

baskets is important to  avo id undercutt ing by river or sea th us caus ing 

displacement . 

Copel and Borough Council 
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1. Gabion s t ructures should be l imi ted to mild o r  mod erat e wave 

cond i t ions . 

2. 

3. Agreed . 

4. Agreed even without vandal ism . 

5. Agreed . 

6. Our prefe rence would be gal vanised as wire se ems to rus t under the PVC 

coat ing . Perhaps be tter to PVC coat the gal vanised wi re . 

7. Agreed. 

8 Agreed . 

9. 

10. Agreed . 

1 1. 

1 2 .  As a general i s at ion I think it  fair to s ay that we have not used 

gabions as protection where they would be directly expo s ed to the 

act ion of the s ea al tho ugh they have been quite widely used alo ng the 

coas t for the protection of highways .  

Fo r marine s i t es the normal use of this type of material is in the 

provis io n  of mat t re s s es for ant i-spray pro t ect ion of slopes . 

Cornwall County Council 
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1. 

2 .  

3 .  

*4. 

5 .  

6 .  

7 .  Not always practicable especially where multilayers o f  gabions are 

used . 

8. 

9. 

10 . 

11. 

12 . From my limited experience I cannot in general contend any of the 

points IMde except statement number 4 where I would ques tion the 10 

year lif e s pan . 

Cumbria County Council 
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1 1 .  No experience, but on an exposed coast nyl on ne t type migh t be 

particul arl y  vul nerable to damage. I do experience cons ide rabl e 

probl ems with barbeques which coul d be a real problem, probably more so 

with nyl on net than PVC coated wires . 

1 2. The gabions at this situa tion have been very succe ss ful and I bel ieve 

that these sl oping flexibl e type gabions are exceedingl y useful 

particul arl y  in conjunc tion with small areas of concrete as mentioned 

above and indeed in isola ted pos itions where re turns and "top" r e pairs 

can be carried out with concrete bag protection. 

Lewes District Council 
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1. Agreed 

2 .  Agreed 

3 .  Agreed 

4. We have "Weldmesh"  gabions i nstall ed 18 years ago with no vandal ism. 

We would hope for much mo re than 10 years of l i fe as this would make 

them too expens i ve . 

5. Agreed 

6. Agreed 

7. Time do es not allow repacking especiall y  where more than one l ayer o f  

gabions has to be used. We f i nd s ettl ement to be a slow process. With 

PVC coated gabions the whol e structure s ettl es and repacking is  

cons idered unnecessary . 

8 Agreed 

9. Agreed 

10. Settl ement after a f ew years seems i nevi t abl e and repacking is not onl y 

very expensive but almo st impossibl e  i f  there are seve ral courses of 

gabions. Topping up with small stones through the i ntersti ces is  a 

ve ry sho rt term measure and will o nl y  last a very few storms. 

11. Agreed 

12 . We have found that PVC covered gabions abrade qui ckl y in the intert idal 

zone , and are usel e s s  within a few months where there is any shingl e on 

the beach. "Weldmesh" gabions s ubject to storm waves will al so 

d i sint egrate and must be kept above HWMST. Gabions not consid ered a 

'low cost' method on the East Angl ian coast whe re supply of l a rge 

natural stone is l imited . The l a bour el ement is high and any 

mechanical f il l ing method is i nfe rior due to the need for t ight hard 

packing. 

Mobbs & Engl is h , Consulting Engineers 

to North No rfol k Di stri ct Council 
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1. Maccaferri gabions located at  rea r of a s teep pebbl y beach , no t 

s ubjected to waves under no rmal ci rcums tances. Succes sful i n  fo rming a 

re turn wal l support ing the l and immediatel y  behind the beach. First  

d ef ences pl aced in pos i t ion some 12 years ago , a further two courses 

added two or three years ago. The wall now pro vides an effective 

barrier against bank ero s ion and wave overtopping. 

2. Agreed. 

3 .  Agreed. 

4. Gabions have not been particul a rl y  pro ne to vandal ism. I t  is hoped 

that current l if e  s pan will be cons ide rabl y mo re than 10 yea rs. 

5. Agreed. 

6. Agreed - PVC coated type used. 

7. Ag reed. 

8 .  

9. Lo cal s to ne of a n  angul ar nature used , al so f l a t  faced s tones on the 

f ront f ace l argel y for cosme t i c  purposes but al so to retain the basket 

s hape. Rounded s tones considered unsuitable. 

10. 

11. Agreed. 

East Devon Dis t rict Council 
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1 .  Agreed . 

2. T rue , al though the Council have instal l e d  t rial gabions f o r  a period o f  

four years on an extremel y abrasive flint beach founded into bedrock 

chal k and cut back into very soft  and f ragmented l i mes t one cl i f f s . The 

s t ructures are f ree s tanding and laid back be tween 550 and 250 to the 

hor izon tal wi th the a rea be tween the t op edge of the gabi ons and the 

cl i f f s  protected by a thin skin of  concre t e .  Remedial work carried out 

annual l y .  

3 .  

4 .  Basi cal ly t rue al th ough vandal ism not experienced during f our year 

trial peri od . The 10  yea r  des ign l i f e woul d be for st ructural 

integ r i ty rather than for vandal i sm whi ch is  just as l ikel y to be a 

probl em in the shor t  as in the l ong t e rm .  

s .  A good case for bat tering back o f  gabions with the saf e ty of  

hol i daymakers in mind . 

6 .  Agreed . There i s  a good case f or the manuf acturers to experiment with 

di f f e rent types of pl a s t i c  coa t ing for use in other than sandy 

envi ronments . 

7 .  More essential for ve rtical gabions . When ba t tered back they are 

bet t e r  l e f t t o  fol l ow the new contour than being opened and repacked . 

8 .  Agreed , al though in our parti cular case they have been subject t o  

cons iderable wave act ivi ty . 

9 .  Kent ish ragst one used , which g ives some interl ocking characte ri s t ics 

which I bel i eve i s  useful . Ve ry sat i sfied wi th thi s ,  i t  migh t jus t  be 

tha t r ounded s t one may rather more quickly be drawn out of a damaged 

gabion . 

1 0 .  Agreed . The avoidance of  differential set tl ement i s  important in such 

a wall . 
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1 .  Agreed . 

2 .  Agreed . 

3 .  Agreed . 

4 .  Vandalism extremely limited . 

5 .  Annual monitoring should be unde rtaken with all s t ructures and in the 

early years of design life I doubt that gabions are any more 

suscept ible to maintenance than o ther defences . 

6 .  

7 .  Ag reed - Hand packing also assists in construc tion . 

8 Agreed . 

9 .  Angular crushed stone has been most satis fact ory . 

1 0. Agreed . 

1 1 . Ag ree with comment but no experience . 

1 2. In general it is a system that is suppo rted because of its bas ic design 

element . The bas kets do tend to blend in with the local environment 

more eas ily than a concrete cons truction and it would be my intention 

where suitable sites do occur that gabions will be us ed . 

Penwith Dis trict Council 
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1 .  Gab i on s  are mos t  suit abl e f o r  use in mil d t o  moderate wave cond i ti ons . 

2 .  

3 .  

4 .  I f  the correct s ized s t one i s  used and basket s  are wel l t i ed t ogether , 

the effects  of vandal i sm can be minimis ed . 

5 .  Gabi ons shoul d be i nspected re gul arl y  to make good the ef fects o f  

vandal i sm and t o  avoi d  the risk t o  peopl e using the beach . 

6 .  Whi l e  in gene ral PVC coated gabions are more res i s tant than gal vanised 

gabi ons , the PVC coat ing does get damaged duri ng fill i ng and any 

corros ion taking place may not be apparent until it is too l ate . 

7 .  Agreed .  

8 Gab i ons a re perf orming adequatel y  at a l ower beach l evel . 

9 .  

1 0 .  

1 1 .  

1 2 .  Onl y fl exibl e "Maccaferri " type gabions have been used . 

Not e :  The gabi ons i n  (8 ) above a re , we think, on a sandy beach and i n  a 

shel tered a rea . 

Borough of  Pool e 
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1. 

2 .  No experience . 

3 .  No experience of dunes but f ines do pass eas ily through gablons . 

4. S ome vandal i sm exper ienced . 

5 .  Agreed . 

6 .  Gabions shoul d b e  both gal vanised and PVC coated . 

7 .  It  i s  d e s i rabl e to  have them a s  well packed a s  pos s ibl e .  

8 Have been used in both s i tua tions . 

9. Certainly better when well packed with rounded rock than when f il l e d  

wi th ol d broken paving s l a b s  laid fl at . The l at t e r  makes them too 

rigid and impervious . 

10 . No expe rience of "Wel dmesh"  type . 

11. Only experience i s  wi th "Macca f e rr i "  type . 

12 . I t  is not thought that one should anticipate gabions l as ting much 

longer than 10 year s .  They are ,  howeve r ,  a cheap and e f f ec tive way of 

t rying out a new defence system prior to doing more permanent works . 

C i ty of Por t smouth 
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1 .  Agreed . 

2 .  Agreed . 

3 .  Agreed - revetments are more likely to become covered by sand if 

sloping face is presented to the wave s as opposed to a ver t ical wall. 

4 .  Vandal ism not experienced, however, Smm � wire is specif ied f or the 

cages . Wo uld hope for a longer l if e  than 1 0  years . 

5 .  Ag reed - an annual maintenance ins pection t o  rebind broken wires and 

refill with s tones is done at the end of the tourist season and bef o re 

the autumn gale s .  

6 .  PVC coated gabions when damaged c a n  trap salt between the coating and 

the wir e caus ing corrosio n  which is not readily seen . 

7 .  Agreed - we specify that the expos ed faces of the gabions are hand 

pa cked with s emi-dressed s tone in order to reduce the amount of fine 

ma terial washing out, caus ing s e ttlement.  

8 Agreed - s ee 3 above . 

9 .  No experience . 

1 0 .  Agreed - see 7 above . 

1 1 .  

1 2 .  The rigid type requires c loser at tention to the f il ling operation in 

order to prevent voids from set t lement, the more flexible type can 

accomodate s uch voids by deformation of the cage . 

The better solution is a combination of a rigid gabion wall, well 

f illed, built o f f  a flexibl e mattress base . This flexible base can 

accomodate any s e tt lement preventing any undermining of the apron . 

South Hams Dist rict Council 
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1 .  Agreed . 

2 .  Agreed . 

3 .  N ot used f or this purpose . 

4. Agreed - al s o  a p opular shel ter f or l ight ing f i res which mel t the 

plas t i c  coa t ing. 

5 .  Agreed - al s o  t i me consuming t o  repair . 

6 .  No experience of gal vanised gabi ons but PVC i s  easily damaged .  

7 .  Agreed . 

8 .  N ot used gabi ons a s  groyne s . 

9 .  Sat i s f ied using cubical or angul ar igneous r ock fill ing. Rounded s t one 

suggests  s of t  mat e r ial and will theref ore deteriorate thr ough eros i on .  

1 0 .  Agreed al though only been used success fully al ong a river bank . 

1 1 .  No experience but PVC is easil y damaged . 

1 2 .  The fl exibl e  PVC coa t ed "Maccaferri" gab i ons have ,  in general perf ormed 

well and al though dis t orted , remained an e f f ec t i ve barrier .  However,  

because of their vulnerabil i ty t o  vandal ism and the resul tant danger t o  

hol idaymakers , et c . , I remain a l i t tl e  l e s s  than enthus ias t ic about 

them f or coa s t  protect i on. 

Borough of S ou th Tynes ide 
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1 .  Agreed . 

2 .  Agreed . 

3 .  No experience . 

4 .  Lit tle vandal ism expeienced . Life span in this envi ronment 

substant ially less than 10 years . 

5. Agreed . A fairl y  severe hazard . 

6 .  Gab i ons used we re PVC coated but me chanical damage swi f tl y  exposed the 

mat e r ial to corros i on .  

7 .  Agreed . 

8 Agreed . 

9. Gabion f illed with l arge rounded pebbl es but damage s t ill occurred . 

10 . Agreed . 

11. Agreed . 

Torridge Dis t ri c t  Council 
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A P P E N D I X 2 





B R E A K W A T E R S 





R E P L I E S T 0 Q U E S T I 0 N N A I R E 







TYPE 

LOCATION 

DESCRIPTION OF SITE 

Position 

Coas t al Topography 

Beach Alignment 

Beach Material 

Beach Wid t h  

Intert idal slope 

O f fshore Topography 

Maximum Wind Fetch 

Wave Height (me an )  

Wave Height (max) 

Net Lit t oral Dri f t  (direct ion) 

Net Li t toral Dri f t  (magni tude ) 

Tidal range (mean) 

Tidal range ( spring ) 

Tidal range (neap) 

Mean Level 

Datum 

Problem 

DESIGN DETAILS 

Breakwa t e r  - gabion type 

Geneva State Park , Ohi o , USA ( Lake Erie ) 

Southern shore of Lake Erie 

Cl i ffs approx 6m high (mo s t ly silt and clay 
with s and ) 
Nor th 7 0 0 east 

Medium to very coars e  grain lithic and qua r t z  
sand 
0 . 6m t o  1 8 . 3m 

1 in 1 1  

Thin layer o f  fine sand on bedrock 

70  mi les ( f rom the wes t )  

0 t o  0 . 3m ( LEO) 

1 . 2m ( LEO ) 

Eas tward 

80 , 000m3 over 4 months of  wave records 

None 

0 . 9 1m LWD 

Low Wat e r  Datum (LWD ) = 1 72 . 4m IGLD 

C l i f f  slumping aided by wave act ion 

The gabion breakwater cons i s t ed of wire ba ske t s ,  half vinyl coated and the res t  
galvani s ed ,  filled with s t ones (0 . 1 3  t o  0 .23m) . Filter  cloth was laid along the 
bottom in all  bu t the eas tern one third of t he s t ruc ture . Mat t re s s  type gabi ons 
we re placed along the lakes ide toe at each end of  the s t ruc ture . 
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SITE LAYOUT 

The breakwa ter was 3 0m long , 5 . 5m wide at the base and 1 . 8m wide at the t o p .  Cres t 
level was app rox l . Om above mean water leve l wi th the toe a t  approx 0 . 8m below mean 
water leve l .  The s t ructure was s i tuat ed parallel to the shore and about 1 8m f rom 
the shore l i ne .  

CONSTRUCTION DETAILS 

F i l t er c lo th was first  laid al ong the bot t om in all but the eas tern third of the 
s t ruc ture . The wi re baske t s , vinyl coated in the we s tern half and galvani sed in the 
eas tern ha lf of the breakwater were f i lled with s tones g raded in s ize between 0 . 1 3 
and 0 . 2 3m .  

The toe o f  the s t ruc ture was protec ted against s cour by a row o f  mat t ress type 
gabions that ext ended 2 . lm beyond the ma in sect ion . 

COST AND COMPLETION DATE Approx $ 3 5 , 000 December 1 9 7 8 

PERFORMANCE 

The part of the s t ruc ture wi thout f i lter cloth s e t tled a f ew cen t ime tres and during 
the moni toring the toe gabi ons we re unde rmined and defle ct ed downward . The 
galvanised ba ske ts failed first  and the PVC baske t s  followed . At the e nd of the 
f ir s t  year all  but the end baske t s  in the toe mat t re s s  had broken open and the s tone 
washed away . The ma in s e c t ion al though deformed remained i ntact except at the eas t 
end where more than ha lf the baske t s  were open and empty . 

ANALYSIS 

De s p i te the damage the s t ruc ture perf ormed wel l  t rapping l i t toral ma terial behind 
i t .  

Comments and sugge s t ions for future gabion breakwater installations : 

1 .  F i l ter cloth or s tone bedd i ng mu s t  be used t o  prevent s e t t leme n t  
2 .  S t ones mus t  be tightly packed in the gabions 
3 .  Toe prote c t ion is  es sent ial to prevent s cour and s e t t lement 
4 .  Th is pa rticular sys tem should be re served for mi lder wave climates  and more 

res i s tant bot tom format i ons 
5 .  Place any toe protect ion mat in tre nch that has been excava t ed below the 

ant i c i pa ted scour depth 
6. Place rip-rap in f ront of the toe protection ma t for add i t iona l prot ec t ion . 

CONCLUSIONS 

REFERENCE 

Low Cos t Shore Pro tection.  Final Report on  the Shore line Erosion Cont rol 
Demons tra t ion Program (Sec t i on 54) 1 9 81 . Publi shed by the US Army Cor p s  of  
Engineers . 
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G R 0 Y N E S 







TYPE 

LOCATION 

DESCRIPTION OF SITE 

Posit ion 

Coastal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intertidal s lope 

O f f shore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max ) 

Net Litt oral Drif t  (direct ion) 

Ne t Li t t oral Dri f t  (magnitude ) 

Tidal range (mean) 

Tidal range ( spring ) 

Tidal range (nea p )  

Mean Level 

Datum 

Problem 

DES IGN DETAILS 

Groyne - gabion type 

Ko t ze bue , Alaska , USA 

Wes t e rn coa s t  of Alaska in the Chukchi Sea 

Low lying gravel spit fronting a road at 
+1 . 8 3m MLLW 
N5 ° E 

Fi ne to med ium gravel 

9m to 1 5m 

1 on 8 

Shall ow and s loping wi th o f f shore bars  ( wh i ch 
break up t he eas terly s to rm wave s )  

0 t o  0 . 3m LEO 

1 . 1 5m (ohs ) , 1 . 9 8m LEO pred i c t i ons 

No rthward 

0 . 3m 

0 . 3 3m 

0 . 1 7m above MLLW 

MLLW 

Erosion by wave ac t i on and ice floes 

The test devices along this lOOOm s t re t ch of shore line comprise two groyne f ields 
cons i s t ing of  three groynes each , 6 lm of  gabion revetment and 6 1m o f  steel barrel 
reve tmen t placed downd ri f t  o f  the groyne fields . The upd r i f t  ( so t hern) groynes wer e  
cons t ruc ted o f  st eel ba rrels and the downdri f t  groyne f i e ld comprised two gabion 
groynes and a sand-pillow groyne at i t s  northern end . 

This summary concerns the two gabion groynes in the downd r i f t  groyne f i e ld . 

Gabions are particularly sui ted to this s i te be cause of  t he relat ively low 
t ransport cos ts  of the baske t s , the i r  flexibility in conforming to s cour holes and 
the mul t ip le choices they o f f e r  as to the type of mat erial with wh ich they can be 
f i l led . 
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SITE LAYOUT 

Thes e  two groynes ,  located in the more northern of the two groyne f ields , we re T
shaped with the groynes laid on the beach s lope at  right angles to the shore line 
( the base of the T point ing seawa rd) and 1 6 . 5m long . The bulkhead built at  the t o p  
o f  the beach was 1 1m long . The elevat ion of the groynes was from +1 . 83m at the top 
o f  the beach to be low MLLW at  the seaward end . 

CONSTRUCTION DETAILS 

The groynes were const ructed as follows : ( a )  This was a PVC coated gabi on g royne 
l ined with Polyfil ter-X f i l ter cloth and f i l led with sandy gravel . It was bui l t  in 
the shape of an inverted T, laying the 1 . 8m x 0 . 9m x 0 . 46m gabion baskets  flat in 
the f ounda tion layer and then another layer on their sides ( 0 . 9m high )  on top . ( b )  
The other groyne was made o f  galvani sed wire mesh gabi ons l ined with a galvanis ed 
hardware cloth . This groyne was bui l t  in the same way and t o  the same dimens ions as 
( a ) . 

COST AND COMPLETION DATE September 1 9 7 8  

PERFORMA.RCE 

October ice piling up against the sou th side of the groynes , as a result of tida l  
movement , shi f t ed the seawa rd ends o f  the groyne s northward by about hal f  a me t re .  
The updrift PVC groyne was not damaged and this was the o nly s t ructura l or ma terial 
a l t e rat ion recorded . The downdr i f t  groyne suffered the same shift ing but damage was 
more extens ive . I t s  baskets were l i ned wi th galvanised wi re s creening which 
separat ed at its seams allowing the grave l fill to escape . However , this only 
occurred in two of the s eaward baske t s . 

ANALYSIS 

Both groynes worked well ,  caus ing sand f i llets  to f orm be tween them . 

PVC coated gabions : After 9 months the dep th of accret ion on the south s i de was 0 . 3  
to 0 . 45m while some scouring was evi dent on the north side . 

Galvanised coat ed gabion: After 10  months an abandoned boat caved i n  the south s ide 
o f  one of the gabi ons . At this time accret ion had reached 0 . 4 5m on the south side 
while eros ion was observed near the landward gabions on the north side of the 
groyne . 

CONCLUS IONS 

Good performance but deteriora tion of the ou ter end expos ed to high waves is a 
problem . The monitor ing period was not long enough to determine long term t rends . 

REFERENCE 

Low Cos t  Shore Protec tion.  Final Report on the Shoreline Eros ion Control 
Demons t ra t ion Program ( Sect ion 5 4 )  1 9 81 . Published by th e US Army Corps o f  
Enginee rs . 
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TYPE 

LOCATION 

DESCRIPTION OF SITE 

Posit i on 

Coas tal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intert idal slope 

Off shore Topography 

Maximum Wind Fetch 

Wave Hei ght (mean) 

Wave Height (max) 

Net Li t toral Drift (direc t ion)  

Net  Li t t o ral Drift  (magnitude ) 

Tidal range (mean) 

Tidal range {spring ) 

Tidal range (nea p )  

Mean Level 

Datum 

P roblem 

DES IGN DETAILS 

Groyne - ga bion type 

Port Sanilac , Lake Huron , Michigan , USA 

Sanilac sect ion 2 6 .  4 mi les south of  Po rt 
Sani lac . 
1 0m high clay cliff  slop ing at approx 1 on 1 . 5  
with less than 2 5 %  vege tat ive cover . 
N1o0 w 

Thi n  mantle of sand and gravel cove ring clay . 

3 t o  30m depending upon lake level 

1 on 1 00 

Hard clay bed sloping at about 1 on 100 

From nor th , 165 miles , from eas t ,  40 miles 

0 to 0 . 3m LEO 

1 . 2m LEO 

Southward 

1 7 5 . 8m LWD ( IGLD ) 

Int ernational Great Lakes Da tum (IGLD ) 

Beach and c l i f f  erosion by wave act ion 

Th is 6 1 0m leng th of shore line was s elec ted for t e s t i ng six d i f f e rent types o f  
groynes inc lud ing Longa rd tubes , gabions , sandbags , a rock mas t i c  and rock filled 
timber cri b .  

The d i s t ance be tween each groyne was unusually large , three t imes the groyne 
length . 

Evaluation of the g roynes was concerned with their s t ruc tural ad equacy and the three 
to one space to length ra t i o . 

The gabion groyne was the third most  northerly of  the s ix and si tuated 7 0 . 6m south 
of a Longard tube groyne . 
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S ITE LAYOUT 

The gabion g ro yne t ip was inc lined downdrif t  at an angle of 102 ° to the sho re l ine . 

CONSTRUCTION DETAILS 

F i lter c loth was not p laced beneath the baske t s , nor was i t  used to l ine the 
ga lvanised gabion baskets when f i lled with large cobbles .  In section the gro yne 
cons i s ted of three t iers of gabion boxes . 

COST AND COMPLETION DATE O c tober 1 97 4  

PERFORMANCE 

Funct ionally the groyne perfo rmed we ll , sand was t rapped and beach f i l l e ts formed 
be tween groynes pro te c t ing the bluff toe .  Some scour beneath the s eaward basket s  
fac i l i tated the co l l apse of o ne of the baske ts and subsequent loss of the cobbl e  
f i l l . 

ANALYSIS 

The g ro yne had dete rio rated s ignif icantly at the six year inspec t ion but t i l l  then 
had been ef fect ive in build ing a protect ive beach . 

CONCLUSIONS 

Good performance but deterio ra t ion of the outer end expo sed to high waves is a 
pro blem . 

REFERENCE 

Low Cos t  Shore Pro tectio n .  Final Repo rt on the Shoreline Ero s ion Contro l 
Demons tra t ion Program ( S e ct ion 54) 19 8 1 . Published by the US Army Co rps of 
Engineers . 
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R E T A I N I N G W A L L S 







TYPE Re taining Wal l - gabion type 

LOCATION Downderry , Co rnwall 

DES CRIPTION OF S ITE 

Pos i t ion On south coa s t  � 10 kms we st  of Plymouth 

Coa s t al Topography Beach backed by cliff  

Beach Alignment Eas t -we s t  

Beach Material Shi ngle wi th rocky out c rops 

Beach Wid th 

Intert idal s lope 

O f f s hore Topography 

Maximum Wind Fetch Pra c t i cally unlimi ted from S-SW 

Wave Height (mean) 

Wave He ight (max ) 

Net Lit toral Drif t  (direct ion) 

Net Lit toral Dri f t  (magnitude ) 

Tidal range (mean ) 

Tidal range ( s pring ) 

Tidal range (neap ) 

Mean Leve l 

Datum 

Problem Cli f f  eros ion 

DESIGN DETAILS 

As the cliff  is above normal h igh tide level i t  was c onsidered sufficient t o  
cons t ruct a st epped retaining wal l  of gabions rather than o f  more coventional form . 
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SITE LAYOUT 

The s tepped retaining wall is  6m high , typically 3m wide but 5m at point of max 
eros ion . Slope of the front face is 1 : 2 .  

CONSTRUCTION DETAILS 

Baske ts f i lled wi th quarry s tone. 
Beach ma terial as f i ll between s t ruc ture and cl iff. 
Exist ing c l iff faced with quarry was te. 

COST AND COMPLETION DATE C i rca 1 9 7 1  

PERFORMANCE 

Quarry was te s lope above retai ning wa ll we ll vege tated. 
Some vege ta t i on in places on face of gabion wa ll. 
No erosion evident at toe of wa l l  when s i te was inspected in summe r of 1 98 3 . 
S t ructure appears to be in good cond i t ion. 

ANALYSIS 

CONCLUSIONS 

This retai ning wa ll has been in place for about 1 2  years and is  s t i l l successfully 
protect ing the cl iff-face. Toe of wal l  is above the leve l of no rma l high t ides and 
d oes not appear to have suffered from wave induced abras i on. 

REFERENCE 

Des ign details obtained from Maccaferri brochure ( Ref 2 ) . 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Posit ion 

Coastal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intertidal slope 

Offshore Topography 

Maximum Wind. Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Lit toral Drift (direction) 

Net Lit toral Drift (magni tude) 

Tidal range (mean) 

Tidal range ( spring) 

Tidal range (neap) 

Mean Tidal Level 

Datum 

Problem 

DESIGN DBTAI'LS 

Re ta ining wal l  - gabion type 

Whi t ehaven , Cumbria 

South o f  the wes t  pier 

C l if f s  fronted by shingle beach and rock 
ledges 
NNE-SSW 

Shingle and shale beach 

Approx lOOm be tween mean high and low wa ter 
marks 

Nor thward 

Foreshore eros ion 

Retaining wall i s  probably three gabion boxes high set at the top of the beach 
poss ibly out of reach of wave and t idal act ion . 
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S ITE LAYOUT 

Length of wall is 200 met re s, p rotecting a c liff of quarry s poil. 

CONSTRUCTION DETAILS 

G ab i on b oxes f i l led  with dressed  stone . 

COST AND COMPLETION DATE 

PEitFOJlMANCE 

Wall in good cond iti on in 1 983 
No s igns of st ru ctu ral damage 

ANALYSIS 

1 9 7 8  

The wa ll appears to b e  pe rf orming we ll and shou ld rema in in good cond it ion f o r  s ome 
ye ars to come . 

CONCLUS IONS 

REFERENCE 

Vis it in Augu st 1 983 
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R E V E T M E N T S 







TYPE Reve tment - gabion mat t ress  

LOCATION Aberdeen 

DESCRIPTION OF SITE 

Posit ion 

Coastal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intertidal s lo pe 

O f f shore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Dri f t  (direction )  

Net Littoral Dri f t  (magni tude ) 

Tidal range (mean) 

Tidal range ( spring ) 

Tidal range ( neap)  

Mean Level 

Datum 

Problem 

DESIGN DETAILS 

As a resul t o f  a new sea wa ll and a system of groynes i ns t al led on a 3 mile 
f rontage , it was ant icipated that terminal scour would occur where the scheme 
terminated in the sand dunes to the north of the River Don . 

Weldmesh gabi ons were used as a reve tment mat t ress  with a concrete capping beam 
supported on double s teel piles to retain the toe . 
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SITE LAYOUT 

The reve tment commenced at a s lope o f  1 in 2 . 5 at the s eawall and f lattened t o  1 in 
4 whe re i t  terminat ed at  the sand dune s . Top o f  the slope is at +0 . 2 3m ODN .  

1 7 00 gabi ons ( 1 .83m long x 0 . 9 1m wide x 0 .4 6m deep) were used over a t o tal leng th o f  
107m . 

CONSTRUCTION DETAILS 

COST AND COMPLETION DATE 

PERFORMANCE 

Per f ormance not known . 

ANALYSIS 

CORCLUS IONS 

REFERENCE 

B R  C "Weldmesh" brochure ( Re f  3 ) . 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Pos i tion 

Coastal Topography 

Beach Aligmaent 

Beach Material 

Beach Width 

Intertidal slope 

Of fshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Lit toral Drif t  (direct ion) 

Net Littoral Dri f t  (magnitude) 

Tidal range (mean) 

Tidal range ( spring) 

Tidal range ( neap) 

Meaa Level 

Datum 

Problea 

DES IGB DETAILS 

See Plate 6 

Reve tment & stub groynes - Plas t i c  mesh type 
gabions 

Brancas ter , Nor folk 

Wes t  of Brancas ter golf club hous e 

Sand dunes protect ing low lying land 

Eas t-wes t 

Sand overlying mud flats 

Approx 200m at low water 

Wes tward 

6 . 4m at Huns tanton 

3 . 2m at Huns tanton 

OD ( N )  

Stabilisat ion of sand dunes 
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S ITE LAYOUT 

See F igure 3 .  

CONSTRUCTION DETAILS 

The seaward face of the dune sys t em was graded by machine t o  the required sl ope , and 
the emp ty cages , made up on s i te by hand l acing, were pl aced ont o  a sheet of non
woven fabr ic , t o  prevent subsequent scour of the sand back f il l . "Whol es t one" was 
packed l argely by hand in the gab i on ma t t resses , but by machine into the groynes .  
The l ids we re l aced by hand . 

COST AND COMPLETION DATE £5 , 000 ( 1 980 pr ices ) .  Compl e ted in 1 981 . 

PERFORMANCE 

The Netl on pl ast ic cages were used f or the f irst t ime by this Author i t y ,  at 
Brancas ter , as an exper iment , t o  determine thei r  useful ness compared with  Maccaferri 
Gabi ons , which have been trad i t i onal l y  used . The Netl on cages were al s o  
considerabl y cheaper than Maccaferr i . 

In pract i ce ,  they were more expens i ve t o  f il l , because of their tendency t o  s pl i t  
whil s t  be ing l aced , and the nece s s ity t o  hand pack the whol es t one by hand . Machine 
f il l ing caused the s tone to punch h ol es in the b ot t om of the cages . The "Tensar" 
mat e r i al p roved more durabl e during cons truc t i on than Ne tl on .  

ANALYSIS 

Subsequent ma int enance has been a l i abil i t y ,  due to damage to the pl a s t ic s t rands , 
caus ing the whol e  s t one to be l os t . Subs equentl y ,  there has been diff erent ial 
s e t tl ement on the ma ttresses . 

CONCLUS IONS 

REFEUNCE 

Angl ian Water Author i ty (Norf olk Divi s i on )  
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TYPE 

LOCATION 

DESCRIPTION OF SITE 

Posit ion 

Coastal Topography 

Beach Alignment 

B each Material 

Beach Width 

Intert idal slope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Dri f t  

Net Littoral Dri f t  

Tidal range (mean) 

(direction) 

(magnitude ) 

Tidal range (s pring ) 

Tidal range 

Mean Level 

Datum 

Problem 

DESIGN DETAILS 

(neap) 

Mat tress des igned t o  a 1 : 3 s lope . 

Revetment - gabion t ype 

Burry Port , Dyfed 

East of entrance to port 

Originally sand dunes 

E-W 

Sand 

Pro tect ion of reclaimed land ( copper slag ) 
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SITE LAYOUT 

Ex tends over about lOOm of  f oresho re . 

CONSTRUCTION DETAILS 

Gabion mat t ress f iled wi th limes t one . Toe protection cons i s t ing of 150mm dia 
l imes tone s imilar t o  tha t f i l l ing the mat t re s s . Mat t res s  underlain by filter 
c l o th . 

COST AND COMPLETION DATE 1978 

PERFORMANCE 

The PVC coat ing on the lower part o f  the reve tmen t  has , in a reas , been badly 
abraded . Subsequent eros ion of  the galvani sed wire has caused local fai lure . 
Repairs have been made by grout ing the surface of the revetment with bi tumen . 

ANALYSIS 

The s lag which has spilled out onto the sand beach is very abras ive and has , in a 
re latively short time , damaged the toe of the gabion reve tment .  The bitumen has 
g i ven s ome , but not total protection,  to the reve tment agains t abrasion by the 
copper slag . 

CONCLUSIONS 

REFERENCE 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Pos i t ion 

Coas tal Topography 

Beach Alignment 

Beach Material 

Beach Wid th 

Intert idal slope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Drift (direction) 

Net Littoral Dri f t  (magnitude ) 

Tidal range (mean) 

Tidal range ( spring )  

Tidal range (neap) 

Mean Level 

Datum 

Problem 

DES IGN DETAILS 

Reve tment - gabion type 

Che s i l  Beach , Chiswe l l , Port land 

On cre s t  of shing l e  bank 

Steep pebble bank 0-1 3m AOD 

Beach runs NW to SE and faces SW 

Elonga ted pebbles ( 30mm- 70mm long dia) 9 5% 
f lint and chert 
Approx SOm HWL to beach crest  

1 : 4  

Bed s l ope flattens to approx 1 : 10 

4 , 000 miles 

1 . 2m 

In shore wave height = 6 . Sm (Ho = 9 . 0m)  

1 . 00 - ( -0 . 8 5 )  1 . 8 5m 

1 . 80 - ( -1 . 30 )  3 . 1m 

0 . 80 - ( -0 . 40 )  = 1 . 2m 

0 . 2 3m AOD 

Ordnance Dat um Newlyn 

Under pro longed SW s torm condi t ions beach 
degrades and there is danger of breaching . 

Three layers of gabion mat t resses in t o tal  of 16 bays each 8 met res long (measured 
along the beach cres t ) . 

Ma t t resses p laced ove r the crest and ancho red to gabi on boxes set in the landward 
slope of the beach . 

Within each bay each ma t t r ess is t i ed along each edge to the ma t t ress be low , 
alongs ide and above . 

Mat t resses o f  d i f f e rent ma nufacture , d i f f e rent cons truc t i on and with d i f ferent 
f i l l ing material are all be ing moni t ored . 

See Pla t es 3 ,  4 and 5 .  
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S ITE LAYOUT 

Fl exibl e Gabion mat tresses s t raddl e beach crest in three pyramid l aye rs : ( 1 4 8m x 
1 8m ) , ( 1 44m x 1 2m) , ( 1 4 3m x 6m ) ,  anchored t o  gabion bqxes (2m x 1m) set into 
l andward beach slope.  

CONSTRUCTION DETAILS 

Mat t res ses comprise:  

1 .  BRC Wel dmesh 6m x 2m basic uni t  i n  5 ,  8 and 10 gauge gal van i s ed w i re at 50 x 2 5  
and 7 5  x 7 5  mesh s i z es . 

2 .  Mac caferri Reno 6m x 2m ba s i c  uni t  in PVC coated wire with 6 and 1 0  
compartments . 

F ill ing Mat e rials Comp r is e :  

1 .  Local beach pebbl e s  scre ened to omi t material l ess tan 3 7 . 5mm .  
2 .  Locall y  won Por tl and Caps tone 1 00mm-200mm. 

Gabions are l aced t oge ther al ong all adjacent edges and be tween upper and l ower 
l ayers t o  produce s ingl e  s t ructure . Wire d iame ters of 2 . 5mm, 2 . 0mm and 1 . 6mm 
gal vanised and 2 . 2mm PVC coated used f or tying and s t i tching at varyi ng p i tche s . 

COST AND COMPLETION DATE £140, 000 13 November 1 98 1  

PEUORMANCE 

To dat e  the ma t t resses have been s ubjected to wave run up on approximat el y  four 
occasions . The l ower ma t t res ses are covered in shingl e and their physi cal 
cond i ti ons i s  unknown . Of the exposed mat t resses , performance is good in all cas es 
but s ome d i f f i cul t ies have been experienced with the Netlon l ining t o  the Maccaferri 
mat t resses - remedial action will be taken during 1984 . 

ANALYSIS 

CONCLUS IONS 

RERRENCE 

C H Dobbi e  & Partners 
Consul t i ng Engineers 
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TYPE 

LOCATION 

DESCRIPTION OF SITE 

Pos i t ion 

Coas tal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intert idal slope 

O ff shore Topography 

Maximum Wind Fe tch 

Wave Height (mean) 

Wave Height (max ) 

Net Lit to ral Dri f t  (direct ion) 

Net Littoral Dri f t  (magni tude ) 

Tidal range (mean) 

Tidal range ( spring) 

Tidal range (neap ) 

Mean Level 

Datum 

Problem 

DESIGN DETAILS 

Reve tment /Breas twork - gabion type 

Mude ford , Chri s tchurch Bay 

About 500m eas t of coas tguard station 

Embayed beach backed by low cli f f s  or 
seawalls 
Northeast  to southwe s t  

5 0  - 75m 

About 1 : 1 00 

Very shallow nearshore seabed . 1 0m cont our 
about 3km o f f shore 
200km to the southea s t  

Wes t  t o  eas t 

1 . 49m 

1 . 25m 

Erosion at bas e  of soft cli f f s  
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SITE LAYOUT 

Gabions pl aced on sandy beach at foot of extremely erodible l ow cl i ffs whi ch are 
vul nerabl e to direct wave act i on .  

CONST&UCTION DETAILS 

COST AND COMPLETION DATE 

PERFORMANCE 

At the present time ( Jul y 1 9 83 ) no compl ete gab ions v i s i bl e  on the beach . Only a 
few isol a ted s t rands of  wire ne twork are s een above sand l evel . 

ANALYSIS 

CONCLUSIONS 

Gabi ons are thought to have been dest royed by wave act ion and subsequentl y removed . 

&EFE&ERCE 

HRS phot o  al bums dating f rom about 1 9 7 6 . 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Pos ition 

Coa s tal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intertidal slope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Drift (direction) 

Ne t Littoral Drift (magni tude ) 

Tidal range (mean) 

T idal range ( s pring) 

T idal range (neap ) 

T idal level 

Datum 

Problem 

DESIGN DETAILS 

Revetmen t  - gabion type 

Oak Harbo r ,  Washington , USA 

Be tween Oak Harbor & Crescent Harbor facing 
the Saratoga Passage 
9m high clif f 

Approx eas t-we s t  

Sand and gravel 

6m to 60m (MHHW to MLLW) 

1 in 1 6  

1 7  mi les f rom SSE 

0 to  0. 3m LEO 

0 . 9 1m LEO 

2. 8 3m ( s emi-di urna l )  3 .4 7m (diurna l )  

Ext reme high t ide = +4.4m MLLW 

MLLW ( 1. 87m be low NGVD ) 

E ros ion by wave action . Not an immed iate 
problem in this area . 

Four bas ic types of reve tment were bui l t  at  this s i te from locally avai lable 
ma terials . The revetments were separa t ed by t imber groynes in order that the 
failure of one revetment should not affect the per formance of ad jacent ones . 

The PVC coated gabion revetment was di vided into four sect i ons with a separation 
bulkhead be tween each sect ion . Sect ion 1 ( the eas tern end ) had no filt er. Sect ion 
2 ,  had a g ravel f il ter , Section 3 had a f ilter cloth behind i t  and Sec t ion 4 had no 
f i l ter . 

Gabions f i lled wi th 0 . 3m d ia rock. Toe protec t i on also cons i s ted of 0 . 3m dia rock 
p laced at the bas e  of the s t ructure . 
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S ITE LAYOUT 

Mat t ress type 0 . 5m thick s loping reve tment 
Sect 1 - 19m long , no f i l t er , t op elev +5 . 33m , toe e lev +3 . 8 1m 
Sect 2 - 1 9m long , gravel f i l t e r ,  top e lev +5 . 3 3m,  toe e lev +3 . 8 1m 
Sect 3 - 23 . 3m long , filter clo t h ,  top elev +5 . 3 3 ,  toe elev +3 . 6 6 
Sect 4 - 2 3 . 3m long , no f i l te r ,  top elev +5 . 3 3m ,  toe elev +3 . 6 6m 
S t ruc ture slope 1 on 1 . 5 .  

CONSTRUCTION DETAILS 

The beach was excavated to secure the t oe of the reve tment and the s lope grading was 
prepared by loader and f inished off  by hand . An 0 . 3-0 . 4m deep gravel f i l t e r  was 
placed under section 2 and a c lo th f ilter  p laced under s e c t ion 3 .  F inal grading wa s 
done by hand and the lids shut wi th twi s t s  o f  wire also linking adjacent basket s  at 
0 . 1 5m intervals ( to save t ime compared with the recommended continuous wi re lacing 
method ) . Top soil (0 . 3m )  was laid behind the cre s t and toe protec t i on dumped at  the 
base of the revetment . 

COST AND COMPLETION DATE Approx $ 1 4 , 000 June 1 9 7 8  

PERFORMANCE 

Backf i l l  was los t ,  apparently the re sult  of be ing washed out f rom behind the gabions 
by overtopping waves .  

All toe protect ion was d i s placed and many unders ized s tones were washed from the 
gabion baskets .  

The two types of f i lter p roved equal ly e f f e c t ive i n  s topping l eaching o f  s oi l . 

ANALYS IS 

The monitoring pe riod was too short to  determine the l ongevity of the s t ructure s . 

In an area of progressive long term rece s s i on ,  t he f lexibi l i ty of the gabion s  
should improve the i r  performance ove r a more rigid type o f  structure . 

COIICLUSIONS 

The mat tress crest was too low, allowing overtopping and c onsequent loss o f  backf i l l  
materia l . 

REFERENCE 

Low Cos t Shore Protec tion.  Final Report on  the  S hore line Erosi on Control 
Demons trat ion P rogram ( Se c t ion 54 ) 1 9 8 1 . Published by the US Army Corps of 
Engineers . 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Posi tion 

Coastal Topography 

Beaeh Alignment 

Beaeh Material 

Beaeh Width 

Intertidal s lope 

Offshore Topography 

Maximum Wind Feteh 

Wave Height (mean) 

Wave Height (max) 

Net Li t toral Drift (direction) 

Ne t Lit toral Dr ift (magnitude ) 

Tidal range (mean) 

Tidal range ( spring) 

T idal range (neap) 

Mean Level 

Datua 

Problem 

DESIGN DETAILS 

Revetment - gabion type 

Ravenglas s , Cumbria 

S tubb Place , s outh of MOD range 

Low lying land 

N-S 

Sand f oreshore backed by shing le ridge . Rock 
plat f o rms 
600m between mean high and low water  marks 

Northward 

Protect ion of a shingle ridge 

L ine of Maccaferri gabions set at t op of shingle ridge at about high water level or 
a l i t t le above . 
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S ITE LAYOUT 

Le ng th o f  revetment approximately 200 metres . 
Set on top of shingle r idge 

CONSTRUCTION DETAILS 

Maccaf e r ri boxes f i lled wi th angular rock 

COST AND COMPLETION DATE 1 9 7 9  

PERFORMANCE 

Sat is factory . 
Gabion wal l  is in good cond i t ion with no serious d i splacement by wave act ion or 
s truc tural damage . 

ANALYS I S  

Gabion boxes t hough not packed part i cularly we ll are i n  good cond i ti on 
s t ructura l ly . 

CONCLUSIONS 

REFERENCE 

V i s i t  Augus t  1 9 8 3  
River and Sea Gabions Limi ted (Pe rsonal Communicat ion) 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Pos ition 

Coastal Topography 

Beaeh Alignment 

Beach Material 

Beach Width 

Intertidal s lope 

Offshore Topography 

Maximua Wind Fe tch 

Wave Height (mean) 

Wave Height (ux) 

Net Lit toral Dri f t  

Ne t Lit toral Drif t 

Tidal ranae (mean) 

(direction) 

(magni tude ) 

Tidal ranae ( spring) 

Tidal ranae 

Mean Tidal 

Datum 

Problem 

DES IGN DETAILS 

( neap ) 

Level 

Revetment - gabion type 

Siddick , Cumbria 

2km north of Workington 

Reclaimed land 

NE-SW 

Shingle ridge on rocky foreshore 

450m f rom mean high to low wa ter marks . 

Eroding f oreshore backed by low lying land 
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SITE LAYOUT 

Gabion revetment over 500 me t res frontage 

CONSTRUCTION DETAILS 

COST AND COMPLETION DATE 1 9 7 2  

PERFORMANCE 

Gabion revetment cons t ructed as part of a foreshore reclamation scheme . Breach 
occurred in the reve tment and p rotection works we re necessary wi thin 12 months . Few 
gabions survived to 1 983 s i te inspe c tion . 

ANALYS IS 

One cannot determine the form of cons t ruct ion be cause only a few gabion boxes are 
s t ill  intact . 

COIICLUS IONS 

Too severe a wave environment for a gabion st ruc ture . 

REFEREIICE 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Position 

Coas tal Topography 

Beach Alignment 

Beach Material 

Beach Wid th 

Inter tidal slope 

Off shore Topography 

Maximum Wind Fe t ch 

Wave Height ( mean ) 

Wave Height (max) 

Ne t Litt oral Dri f t  (direct ion) 

Net Li t toral Dri f t  (magni tud e )  

Tidal range (mean) 

Tidal range ( spring) 

Tidal range (nea p )  

Mean Level 

Datum 

Problem 

DES IGN DETAILS 

Revetment - s t one f i l led gabi on mat tress 
overlying clay embankment 

Winthorpe and Skegness , Lines 

North-south 

Sand 

1 5 0m 

1 in 30 

450 miles from NE .  250 mi les from East 

4 . 40m 

6 . 00m 

2 . 80m 

0 . 2 lm ODN 

Ordnance datum 

Fo rmer dunes removed by tidal and wave act i on 

The des ign of the reve tme nt i s  shown in Fig 2 

7 7  



S ITE LAYOUT 

Mat t ress type revetment 
Top elevat ion +6m ODN . Toe elevation approx +2m ODN. 
St ructure s lope 1 in 3 . 5 approx 

See Figure 2. 

CONSTRUCTION DETAILS 

The sand beach was excavated to take the lower end of the revetment and the clay 
slope graded . 

The "Reno " mat t ress  was cons t ruc ted on the slope with f i l ter material placed 
unde rnea th . The lowe r end of the revetment was re-cove red with sand . 

COST AND COMPLETION DATE £350/m of f rontage 1983 

PERFORMANCE 

This and s imilar lengths of bank suf f e red damage , both the ac tual materials used , 
and to the cons t ruc t i on as a whole. Failures have occurred at the top , slope and 
t oe of the bank , e i ther in i solation or combination. These failures have involved 
both the des t ruc t i on of the mat t resses , or the filter shee t .  The performance of the 
defence has been affeced by the failure of its components in that the top level has 
been lowe red. 

ANALYSIS 

CONCLUS IONS 

REFERENCE 

Anglian Water Au thori ty ( Lincolnshire Division)  
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S E A W A L L S 







TYPE Sea wal l  and g royne sys t em 

LOCATION Dubmill Point , Cumbria 

DESCRIPTION O F  S ITE 

Pos i t ion 2km north of All onby 

Coastal Topography 

Beach Alignaent N-S 

Beach Material Shingle ridge on sand/ shingle foreshore 

Beach Width 500m from mean high to low wat e r  mark 

Intertidal s lope 

Offshore Topography 

Maximum Wind Fe tch 

Wave Height (mean) 

Wave Height (max) 

Net Li t toral Dri f t  (direction) Nor thward 

Net Littoral Dri f t  (ugnitude) 

Tidal ranae (aean) 

Tidal raqe ( s priq) 

Tidal range ( neap ) 

Mean Level 

Da tua 

Problea Protect ion to road edge 

DES IGN DETAILS 

Sea wal l  at leas t two gabi on boxes high 
Groynes also appear to be two boxe s high 
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S ITE LAYOUT 

Low gabion s ea wall which is apparently back fil l ed with soil . Gabion groynes al s o  
present and these extend seawards into the intert idal zone . 

CONSTRUCTION DETAILS 

Maccaferri gabion wall and groynes f il l ed with angul ar s tone . 

COST AMD COMPLETION DATE 1 960 ' s  

PERFORMANCE 

Cres t  of wall is  part i ally vegetated . The wall has l as ted very well , but the 
groynes are subjec ted to wave act ion and abras ion by shingl e .  Many of the groyne 
ends have been dest royed , the remainder showing severe abras ion.  The l andward end 
of the groynes are in a satis fac tory cond i t ion.  

ANALYSIS 

The vegetat ive growth on the wall sugges t s  that it is out of reach of normal waves 
and tides . Damaged gabion groynes are s t ill retaining some beach material fairl y  
e f fectivel y .  This is a fairly remote area and damage by pede s t rians does not appear 
to be a probl em . 

COHCLUSIOBS 

REFERENCE 

V i s i t  S ummer 1 9 83 
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TYPE 

LOCATION 

DESCRIPTION Or SITE 

Pos i tion 

Coastal Topography 

Beach Alignaent 

Beach Material 

Beach Width 

Intertidal slope 

Offshore Topography 

Maximum Wind retch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Dri f t  (direction) 

Net Littoral Dri f t  (magnitude) 

Tidal ranee (aean) 

Tidal ·range ( spring) 

Tidal range ( neap) 

Mean Tidal Level 

Data 

Problea 

DESIGB DETAILS 

Seawall - gabion (maccaferri ) type 

Ki ribati ( fo rmerly the Gi lbert Is lands ) 

Ambo (lagoon side of is land) 

Coral outcrop 

Fine coral sand [D 5 o  ( 0 . 44mm) ] and shell 

Approx 25m 

Approx 1 in 1 0  

Approx 1 in 300 

Approx 12 miles f rom NW ( t o  edge of lagoon) 

1 . 2m 

Approx 2 . 0m 

O . Sm 

Causeway eros ion by wave act ion 

Gabion seawa l l  ins tal led to protect caus eway and road behind beach jus t above sea 
level . Gabions f i l led with coral rock . 

Plat es 7 and 8 
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S ITE LAYOUT 

Gabions l aid directly on beach about 3m seaward of  roadway ( see Pl ate 7 ) .  

CONSTRUCTION DETAILS 

The 2m x 1m  x 1m maccaferri gabions were l a id in a l ine as shown in Pl ate 8 and 
f il l ed by hand with pl ate coral . It took eight man hours to f il l  one gabion and 
cos ts were broken down as fol l ows : 

baskets 6 9 % ,  l abour 1 5 % ,  pl ant 1 5 % .  

COST AND COMPLETION DATE $A52 ( per gabion) i . e .  £1 6/m 3 at  1 9 7 5  prices . 

PERFORMANCE 

The gabions are wo rking well and Pl ate 8 shows the beach buil d up over 3 years as  
compared wi th Pl ate 7 .  

ANALYSIS 

It is emphas ised that this is the l agoon s ide of the at oll . The ocean s ide is , in 
general , too exposed especial ly where the off shore reef is fairly narrow in wid th . 

CONCLUS IONS 

REFERENCE 

Hydraul ics Research S tation 
Report No OD 1 8  by D W Holmes 
January 1 97 9  
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TYPE 

LOCATIOII 

DESCRIPTIOR OF S ITE 

Pos i tion 

Coas tal Topography 

Beach Aligmaent 

Beach Material 

Beach Width 

Intert idal elope 

Off shore Topography 

Maximum Wind Fetch 

Wave Height (aean) 

Wave Height (aa:a:) 

Ne t Lit toral Dr i f t  ( direc t ion) 

Net Li ttoral Dri f t  (aagnitude ) 

Tidal ranae (mean) 

Tidal range ( s pring) 

Tidal range (neap) 

Mean Level 

Datoa 

Problea 

DESIGN DETAILS 

Low sea wall/ bulkhead - box gabions 

Mable thorpe , Lines 

To north of t own cen t re ' s  main beach acce s s  

Sand dunes behind a s andy beach 

Sand 

Approx 500m 

App rox 1 in 1 00 

450 miles in a NE d i rection and 250 miles in 
an E d irect i on 

Southward 

4 . 40m 

6 . 00m 

2 . 80m 

0 . 2 1m ODN 

Ordnance da tum 

The seaward toe of the dune s being e roded by 
t idal action 

3m x 1m x 1m s tone f i l led gab io ns laid in a s aw- toothed line . 

See f ig 1 .  
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S ITE LAYOUT 

Length - 600m 
Top elevat ion +5m ODN 
Toe e levat i on +4m ODN 
Gal vani s ed s teel tubing driven in as ancho rage 

See F igure 1 .  

CORSTR.UCTIOR DETAILS 

COST AND COMPLETION DATE £55 per me t re of  f ontage at 1 9 7 8  prices . 

PER.FORMANCE 

The ac tual ma terials f rom which the gabions are manufac tured , and the s to ne f i l l  
have a life i n  the marine envi ronment of  1 0  years o r  s o . 

At this part icular s i t e ,  the gabions t rapped sand t o  the rear face and a s s i s ted i n  
bui lding up the dune s , but a t  other s i te s , the gabions have been undermined by 
l owered beach levels ,  or physi ca l ly toppled by waves , even t hough the gabions are 
s t il l  intac t . 

ANALYSIS 

CONCLUS IONS 

R.EFEURCE 

Ang lian Water Author i ty {Lincolnsh i re Division)  
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Posi t ion 

Coas tal Topography 

Beach Aligruaent 

Beach Material 

Beach Width 

Intert idal slope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Lit toral Dri f t  

Net Lit toral Drift 

Tidal range (mean) 

( direction) 

(magni tude) 

Tidal range (spring ) 

Tidal range 

Mean Level 

DatWI 

Problem 

DESIGN DETAILS 

(neap) 

See Fig 4 and Plates 9 and 1 0  

Low s e a  wall and groynes - Maccaferri gablons 

Old Huns tanton , No rfo lk 

Frontage to  Gol f  Club 

Eas t-wes t 

Sand , overlying mud 

Up to  400m at low water 

Eas tward 

6 . 4m at Huns tanton 

3 . 2m at  Huns tant on 

App rox OD 

Ordnance Datum Newlyn 

Stabllisat lon of sand dunes 
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S ITE LAYOUT 

See Figure 4 .  

CORSTRUCTION DETAILS 

The beach pro f i le was shaped to the requi red leve l ,  to  a chieve a top finis hed leve l 
on the gabions of +6 . 0m ODN . The cages were machine filled,  internally laced and 
braced, with f inal packing carried out by hand . Reclaimed s and f rom the f oreshore 
was dumped in behind the completed cages and consol idated . Marram grass , obtained 
locally was p lanted by hand . 

COST AND COMPLETION DATE £ 1 00 , 000 . 1 983 Autumn 

PERFORMANCE 

The original revetment works to the Eas t ,  at  Holme , we re constructed about 1 4  year s  
ago . The lates t works are a p rogre s s i on o f  these , spread ove r seve ral stages ove r 
the intervening years . SOOm was cons tructed in 1 9 6 9 ,  460m in 1 97 5 ,  and the p resent 
ext ens ion of 380m was comp l et ed las t  yea r ,  to cove r a recently scoured area of 
f rontal dune . 

ANALYSIS 

The p revious work has been very succe s s ful in hal t i ng the e ro sion o f  the f rontag e  
involved , with the original PVC coat ed galvani s ed wire showing no signs o f  
deterioration.  In  fact much of this  work is  cove red , w i th a good marram growth 
es tablished . The groynes have rai s ed the beach level to the point whe re they are 
partially covered . 

CONCLUSIORS 

REFERENCE 

Angl ian Wat e r  Authori ty ( Norfolk Div ision) 
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TYPE Seawall - gabion type 

LOCATION Parton , Cumbria 

DESCRIPTION O F  S ITE 

Position Nea r  rai lway stat ion 

Coastal Topography Shingle beach on rock pla tform 

Beach Al ignment NNE-SSW 

Beach Material 

Beach Width Rock ledges exte nd 250m at mean low wa ter 

Intertidal s lope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Lit toral Drif t  (direction) 

Net Lit toral Drif t  (magnitude) 

Tidal range (mean) 

Tidal range ( spring )  

Tidal range (neap) 

Mean Tidal Level 

Dat\111 

Problem E rod ing fore shore 

DES IGN DETAILS 

Some of the Maccafe rri gabions have been f i lled with pebbles and some with angular 
s tone . 
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S ITE LAYOUT 

Frontage protected by gabion s ea wall is 3 00 met res . 

CONSTRUCTION DETAILS 

COST AND COMPLETION DATE 19 7 9 /80 

PER.FORMANCE 

Adequate in  Summer 1983 
Generall y  in good cond i t i on but breached at one point . 

AlfALYSIS 

The gabl on wall has hel d t ogether but where it was f il l ed with pebbl es it has 
t oppl ed seawards .  Thos e  parts filled with dres s ed st one remained upright . 

CONCLUSIONS 

UFERE»CE 

Vis it in Summer 1983 . 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Position 

Coastal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intert idal slope 

Offshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Drift 

Net Littoral Drift 

Tidal range (mean) 

(direction) 

(magni tude) 

Tidal range ( spring )  

Tidal range 

Mean Tidal 

Datum 

Problem 

DESIGN DETAILS 

( neap) 

Level 

Seawal l  - gabi on t ype 

Ravenglass ,  Cumbria 

Town f rontage 

E s tuary fronted by extens ive sand dunes 

N-S 

Sand and mud 

Sand dunes protect f rontag e  from wave act ion 

Wave act ion negligible 

Neg ligible 

Flood risk area 

Line of gabions protecting greensward jus t above the tide line . 
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SITE LAYOUT 

Gabion wall about 0 . 7 Sm high protects the greensward on the town frontage . The wal l  
i s  jus t north o f  the conf luence o f  the Ri vers Irt and Esk . 

CONSTRUCTIOR DETAILS 

Maccaferri boxes f i lled with angular rock . 

COST .Aim COMPLETION DATE 1980 

PERFORMANCE 

No s igns o f  ser ious wear and tear in Summer 1 983 . 

ARALYS IS 

The wall i s  shel tered and appear s to be performing s a t i s factorily . 

CONCLUSIONS 

REFERERCE 

Visual inspect ion 
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TYPE 

LOCATION 

DESCRIPTION OF SITE 

Position 

Coastal Topography 

Beach Aligmaent 

Beach Material 

Beach Width 

Intert idal slope 

O ffshore Toposraphy 

Maximum Wind Fe tch 

Wave Height (aean) 

Wave Height (aax) 

Net Lit toral Drift (direction) 

Net Lit toral Drift (magni tude) 

Tidal range (mean) 

Tidal range (sprin& ) 

Tidal range (neap) 

Mean Tidal Level 

Datum 

Problem 

DESIGN DETAILS 

Seawall - gabion type 

St Bees Bay , Cumbria 

Sou th end of golf  course 

Cli f f s  to no rth and low lying land t o  south 

NW-SE 

400m be tween mean high and low wa ter marks 

Erod ing foreshore backed by low lying land . 
Cliff  erosion at  north end of frontage . 

Gabion s eawall two boxes high over mos t  of the f rontage but three layers at south 
end . Toe of wall appears to be within reach of high tides . 

See Plate 1 .  
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SIT! LAYOUT 

Length of f rontage protected by seawall is 300 me t re s . 

CONSTRUCTION DETAILS 

Maccaferri gabion boxes filled with angu lar rock . 

COST AND COMPLETION DATE 

P!llFOIMANCE 

Satisfact ory in Summe r 1 983 
Minor damage . 

1 9 7 2  

I n  surpris ingly good condit ion at south end de spite being lit te red with la rge stones 
f rom cliff  s l ippage . 

ANALYSIS 

No rth end adjacent to  eroding cliff  line . 
Worth moni toring in the longer term .  

COI'CLUS IORS 

REFERENCE 

Inspection in August 1 983 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Position 

Coastal Topography 

Beach Al ignment 

Beach Material 

Beach Width 

Intert idal slope 

Offshore Topography 

Ma:xiaua Wind Fe tch 

Wave Height (mean) 

Wave Height (u:x) 

Net Littora l  Dri f t  (d irection) 

Net Lit toral Dri f t  (magnitude) 

Tidal range (mean) 

Tidal range ( spring )  

Tidal range ( neap ) 

Mean Tidal Level 

Datum 

Problea 

DESIGN DETAILS 

Seawall - gabion type 

St Bee s  Bay , Cumbria 

Lowside , Nethertown 

Shingle beach on rock platform backed by 
c l i f f s  of glacial f i ll 
NW-SE 

Shingle beach wi th s teep s to rm ridge , 
ove r lying r ock plat form 
350m between mean high and low water marks . 

Protection to chalets  at  cres t o f  sh ingle 
ridge 

Maccaferri gabion boxes f i lled with la rge angular s tone . 
Sea wal l  i s  two gabi on boxes high 
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SITE LAYOUT 

Sea wall set on top of s h ingle beach , p robabl y w i t h in reach o f  wave a c t i on at h i gh 

t ide . 

CONSTRUCTION DETAILS 

Gabi on boxes f il l ed exp e r tly w i th l arge angul ar s tone . 

COST AID COMPLETION DATE Con s t ruct ion ha s been cont inu ing s ince 1 9 7 8 .  

PERFORMANCE 

Gabion wall pl aced on top o f  an act ivel y  w orked shingl e beach . Abras ion does occu r 
and boxes are de s t royed and repl aced . Par t s  of ol d e r  gabi on wal l a t  northend of 

f r ontage ove rtu rned in a seawa rd d i re c t i o n .  

ANALYSIS 

The exposure of beach is severe and the shingl e r idge is p robabl y subject to l a rg e  
change s in l evel . 

Once boxes are di spl a ced seawa rd s ,  damage i s  f a i rl y  rapid . 

COBCLUSIONS 

BEFEIEMC! 
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TYPE 

LOCATION 

DESCRIPTION OF S ITE 

Position 

Coastal Topography 

Beach Alignment 

Beach Material 

Beach Width 

Intert idal s lope 

Off shore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max) 

Net Littoral Drift (d irect ion) 

Net Lit toral Drift (magnitude ) 

Tidal range ( mean) 

Tidal range ( sp ring) 

Tidal range (neap ) 

Mean Level 

Datum 

Problem 

DESIGN DETAILS 

Sea wall - gabion type 

Scrabster , Cai thness , Scot land 

Gabions placed at toe of coas tal boulder clay 
cliff at the Gill 

Boulde r clay clif f s  

Beach runs NW t o  SE and faces NE 

Clay with thin overlying layer of  sand 

1 : 20 

900 km 

Approxima tely 1 . 0 m 

3 . 0 m 

2 . 3  - ( - 1 . 9 )  = 4 . 2  m 

1 . 0  - (-0 . 6 )  1 . 6 m 

Ordnance Datum Newlyn 

Erosion at toe of boulder clay cli f f  with 
resultant instabi l i ty of cliff s lope 
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SITE LAYOUT 

CONSTRUCTION DETAILS 

Gabion boxes con s tructed at toe of boulder clay clif f .  Inf ill ma terial pla ce d  
behi nd boxes on s l i p  surface i n  a n  attemp t to obtain a s table slope . 

COST AND COMPLETION DATE 19 7 2  ( Co s t  unknown) 

PERFORMANCE 

Comp le ted in 1 9 7 2 ;  to tally d e s t royed in 1 980 . This s t ruc t ure proved to be totally 
inadequat e  for its intended use . 

ANALYSI S 

CONCLU SIONS 

REFERENCE 

Highland Regional Council 
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TYPE 

LOCATION 

DESCRIPTION OF SITE 

Positi on 

Coas tal Topography 

Beach Al ignment 

Beach Material 

Beach Width 

Intertidal slope 

O f fshore Topography 

Maximum Wind Fetch 

Wave Height (mean) 

Wave Height (max ) 

Net Littoral D r i f t  (direction) 

Net Littoral Drif t  (magnitude)  

Tidal range (mean) 

Tidal range ( spring ) 

Tidal range (neap ) 

Mean Level 

Datum 

Problem 

DES IGN DETAILS 

Sea wal l  and s tub groynes - gabion type 

Seas cale , Cumb ria 

Oppo s i t e  railway station 

Thin shingle beach overlying sand fore shore 
wi th rock out crops 
NE-S W  

Sand and shi ngle 

400m be tween mean high and low water marks 

Foreshore eros i on 

Protection to gras s ed amenity area and car park . 
Maccaferri gabion wal l  and stub groynes . 
Maccaf erri wall appears to be two gabion boxes high and judg ing by grass growth in 
f ront of i t , is above the no rmal high t ides . At south end of the town frontage the 
gab i on wall is just above the swash line . Al so very short gabion groyne s loca ted at 
the south end . 
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SITE LAYOUT 

Wall arid gabions s ituated at top of ro cky beach . 

CONSTRUCTION DETAILS 

Ma ccaferri boxes f illed wi th mos t ly angular s t one b ut also with pebb les . 

COST AND COMPLETION DATE 1 9 7 8 / 7 9  

PERFORMANCE 

Some groynes badly damaged and do not appear to have t rapped l i t to ral drift . Gabion 
wires showed l i t t l e sign of deter iorat ion . de spite be ing packed rather irregularly 
in places . Damage is local . The f res hly cut wi res have not resulted in spillage of 
s t ore out of the basket s  as far as one can tell . Wal l at southern end par tly 
ove rturned but  essentially intact . 

ANALYS I S  

The sea wall i s  i n  good cond i t ion and is performing we ll . 
The s tub groyne s built  on a rocky fore shore have . as one might expec t .  been subj ect 
to wear and tear . L o cal damage in the past evident by concrete pa t ches . Probab l y  
due t o  pedes tians wa lking along the t o p  o f  the wal l .  

CONCLU SIONS 

Perf ormance variab le . Gabion boxes intact but have lost  the i r  shape a south end of 
frontage . Wave inf li cted damage ? 
Groynes not sui table in this pos i t i on . 

REFERENCE 

V i s i t  in August 1 9 8 3  

D D B  Dd 650449 1 2/84 
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Plates 





Plate 1 "Maccaferri" type gabion sea wall on shingle beach at St Bees 

Bay 



Plate 2 "Weldmesh" type retaining wal l ,  Overstrand 



Plate 3 Installing "Weldmesh" and "Maccaferri" gabions on Chesil Beach 



Plate 4 Gabions in pos i t ion on shingle ridge at Chesil Beach ( looking 

wes t )  



Plate 5 
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Gabions in position on shingle ridge at Chesil Beach ( looking 

eas t )  



Plate 6 
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"Netlon" type revetment at Brancaster with stub groynes 



Plate 7 

I 

"Maccaferri" type gabion being installed - Ambo, Gilbert I s lands , 

1975 
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Plate 8 Beach build up at Ambo, Gilbert I s land s ,  197 8 .  



Plate 9 "Maccaferri" type sea wall at Old Hunstanton 



Plate 10 "Maccaferri" type groyne showing foundation pad and scour hole , 

Old Huns tanton 



Plate 1 1  Hybrid groyne at Southbourne , Dorset 



Plate 12 Sea wall - south of Working ton, Cumbria 



Plate 1 3  Damaged sea wall on shingle beach 



Plate 14 
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Netlon gabions protecting a cliff face - Hengistbury Head, Nr 

Bournemouth 



Plate 15 Example of damaged gabion revetment 



Plate 16 Example o f  gabion retaining wall f i lled with large stone s e t s  
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