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1. lli.E.EAL I Nl_BQ].UC_TJ mi-.uo _Q. Bl_\~.Lr.:··~:_.TS_._

WHE.tLAtuLiIJiERU_O_ .!.LSE_.l.

1itlElL
• WHEN NON ACCEPTABLE SCOUR(EROSIOHJ IS EXPECTED OF NO~ OR ~i

ENOUGH CCHE.S1Y:_ sen TO!'.t';Ä TER 1t,LS s :Je!. 1-.5 :3 t-fm OR 5 I LTY SA~:O.

SCOUR BY WAVES AND CJRRENTS •

• SCOUR :PERMANTLY OR IN THE CONS1RUCl Ion STAGE OF THE.~·tORKS.

}!HEN NQI

• SCOUR OF SHORT DU~ATION

• PERIODS OF SCOUR FOLLOW~D BY PERJOJS OF SANDING UP.

• COHESIVE MATER!AL SUCH AS CLAY OR ~OCI~ IS UNDERLYING THE

SAND AT A SHORT DISTANCE.

• EQUILIBRIUM SITUATIO~ OF A SCOUR HOLE AT A FOR ~HE CON-

STRUCTION NOH DA~GEROUS DEPTH.

• RESERVE J N THE CGNS TRUCT ION STAB iL 1TY. CHEAPER fHNJ PRO­

TECTIVE MEASURES.

• THE BERODED MATER lAL IS REPLACED BY SANDJ SUCH A BEACH

SUPPLETIONS.
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AND CURRENTS AND WAVES l~~U:~n EY SHJPS.
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W1Nm</AVES t
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GROlr\~('''':/'
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PRCTECTION CF !JH.E.S A~~D L-Ai",S JAT THE ~/,ji
OUH:="~ ,

COAST OR Ir; EéTë.l,RIES, Ty,'E OF AHACK ;1~
(TIDAL) CURREtr:-s AND \11NDi~A\'ES._ /'~ --

~~ ~.' DYKE OR DAr
_.,,- .......•• ' : 4 'h.. ,.- .4' -.» _ "._\ ~.= ....._ I ,.. =NT- ----_.---

PROïECTlor~ or t",;"::;NE Pih~I_!!~E.S

TYPE 0:= ATT/I.Cr. r r'Ti ._~-....... ___.--..,____~
M,\lJ ...~, ,....__ ~. __ -.

-,_- --_ .~_/,....,'-,' . I' ""~~v ,_._, .......'"

h' I Nrr.~,;v ES
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ENERGY LOSSES •

• DOWN SïREAl"IS CF (R 1VER) CAf/,S,

AN OVERFLOW.

TYPE OF ATTACK CURRENTS.

\~ITH
~

__*-:;= rw~r\' =.ti'__; \:~
ti. .:... ~

~=D PROTECTlON \ .•~

B. IEMPORARY APP..LLCAïjC'.:;.s_

DUR I NG THE COt~STRUCr:~t\fTAGE OF AN

ESTUARY CLOS!HG OR A DIKE BREACH CLOrING

TYPE OF ATTACK TIDAL CURRENTS WITH

HIGH TURBULENCE AND LABGE ENERGY LOSSES_- -------..
-----. --- ..... - _.--- ~- -

~:- - - --- ;='Bt:> FI...OOD
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illE APPLI(./TIONS ARE. A.I_SC--~
CONS·TR:JC.I lot; V: I: I ._.~:..,Au: !C CONL 1 r ) ONS.

( ... ··e.C'·, ,r C"L"l'<' L"r '.1.) • ..:1 I.'" v " ... :. ... ' ., t: ... J I. " ,_ ....,

OF THE SEABEO NEA~ (;;:! CONSiRUCTICJI'J1 r~(); OK NOT ENTIRE:"Y

CAUSED BY ThE CONSTRUCTION 11SELF (MEA~DERING OF RIVERS1
\

SHIFT!~JC: OF TIDAL GU'.LIESJ 3C,L.CH r-R0rë.CdON).

SOf<\ETIMES IT IS POSSIR!.t TO !I~FLLJENCE THE COHESIVf: OR THE

CONTACT PR~SSURE OF lHE OqlGl~AL BfD ~AT~~IAL IN SUCH A WAY

THAT FURThEr. PROTEC.TIO~; IS ~~QT NEC·SSARY. (COHESIOr~ IN­

FLtJ::NCED BY CHU1JC,AI.S.I CCNTACT PRESSllï=!~ jt·FLUENCED BY PW1PING).

THESE METHODS ARE RARELY APPLIED.
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P"HASE 1 equipment in position to ,tart sin Icing

adjusting tube

sinking tube (weight appr. 30 t.)

bottom

PHASE 2 sinking of \he sinkinq-tube

PHASE J shifting and start of stone~umping shifting of the adjuSting. panteon

sinking of adj. tube
adj. pantoon in position
to streten the ma~

PHASE 4 ~umping eontinued

lOOd ==--
bottom

PHASE 5 sinking of mattress eompleted

tlood >=

bonom



~e
:ës
0
!::... Ol.. c
.2 .x
e C
0 ';;;
0 Ol "ë c

';: ..:l
0 ::::J :::I ..... Q. - s0 -e ~s: C'I '" c ü .8u c: .... W ec: "- !:: '" '" ~11 '" ~ .iJ.iJ :1 ~ -:s "QJ:l E la 111 :00 til .... ...

0 0~ ~
U Ue c:• 11.. D
'1j -e.. ..

É Q- ,S J5- ~
~ CD -:: 111al ns
..: ... ('ol > 'iQ, 'i
Q,
10

al CD- e - es: - 'ë,Ol ë. St ...! ... IQns .§ ~~
al
"Q~-CD.s
.xc:...

1;........
C\ >
-= Ol... .x c

0 ,S ä..c ... Eu ... :;:Je ~ '1j..-g <U '1j "c 0 e
.E. s 0 s- .. - ...

·$ysrtM ~-mt-(Ç' 'OOM~E"(t? -= 'f=~ t:.~
(_'2.~)



~..-----. -.."'_ .._--. . ._- ... !" ...-.........-.- ,'"_.-_ .

"": .....

-._-- .-'" __.- ._-.
-. ... _-_ ._-­-_-. -_ ..._.
..... _~:.. . _ ......... -.-- .........
--::,-:... .

. .: - •.~ ....:-::-- . .a-._..". ..--' .~ ....-- - _.'.-. _ ......... --:--":-.-,-- ."-_".<:;_-.._.,.- -.--:':
- ;.._- -:- _ ... ._- -'

...~."- -..'. - ......

. ..... .:..- -
... '-.. -..- ~...._

.;

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

-.



· ....s...s-.. ~....,....;:

·f:r~·~
..... ~F

~. - .

-....._-------...-.._

i._ •.:..._ _._....,_,-
.:-. ,. - _:_ '_...... '_,' .... "_ • ..i

~~ .. - ~._--
-I~

~iaiiliaaa~QI .....a i~iiiaii;;;"; iI~!!!

_. ke.c.",. ,Ico.)~'f IS ~\c.o.



1.01100
100
ON
IC IC

--r -

c:o
!!
;,
0.o...
0.

c: 1..2 ....,. ~
;, -
0.

"O~

0
q,Q.... J(~

0. _Cl.

i
c: •• uca c:o Cle .,.
... • ft

."" '5";_!Q. o.u

cac:~-Ol

.!~

..o 0
~ ei 0
0.J: ~

i.
I
I

I•··;
I •,_

Z
-e, 0

i

/
>~
(J

I 0
Cl:

: •

I.
I •
I -
I

c: 0
0
E "ft• •

I
J: >
U
0

ca

I C .:

I •• J:
0.

... 'g U E

• • ~... : "0

t
... ~ «,

I s • ,~
ca J: c:.. ... U ~

i
c: • .. ..

: • J: c:
! U 0 •

, .. • - ~

i
"0 • •

• •ca
at

ca
at

C C
c: c
0 0

~ -
~

ca
>I.

cC:
•• ca

o. "0'"

ca "0
<11

0.<11
-;:l:

0-
;<.l

,_ <11 !::c
"0 ca _;11

.
.~
l:
!!.­"0-
111 0-""

ca,..
c:->.u -
.... 0
.. Cl. 0
111d on
UU N

E

I~ I

•
os:
c:ie
•
"0•:I...
.0-

>C
;, .!•... ,!
(J -
~

;11

... Q

:::I .Q
e -.ca ~...
.! 0-
..:

j .
"0

E

0.•"0

c

\~T -



~ c; l\\JA."t'\ot-{S \V~~ c1U?" ~ ~""Pe.Au...lc:. c..O~OIî1C)4oo.(..r

~ ~4?~ J u:=ss \lM~ is AV;4.1<..,A.~C.t".J (.A~<4ç:- ~~N,.r,'\~

O~ ~ PFilCl~ ~ '\télIi?~~'eÇ'o ~ ;:Xf?!~1"'\...1:)1( M~O

Io}ILL 'i;e- '" \.tt~~L'f Mec:.~AN'''LE"'o 0 ...6·

AJ\ ~,L.M ...<..e or Svc.~ A HeTlto '0 I~ ~ Q(.CctcMA~ J

...!> û~eo l"45'.:2 "'t1Je- CIOS~e~aoe- '9>A-eet~e • "'t"io(LSB(.Qc:\c

M.o. t"T"'as.l '" A.!> ~c. ~ \l:.= ~u ~ ~~"Tl.J.,z E:» 4 W0 ~ 'C.E:'l:>

D f4 "R A> <...., ~ ~ rv t.¬ '')tce S\(eeT' w 1041C.'' tSo "T14~ l=lc...~ <JS't ~c:..l"la '" •

~ "'-6. ~~.t lS l"tA"",,",,l=.&<.'lU~ I "" A. -F~12.y c,,", s.k.'~

0'1~ c.a-t~u...E"'O ~'O\ ""'0"4 S (I.WM \ 1),~ J ~~ ~ J

"klkC: \ol '" eo~'-E"'P 1= 12A'" A L~4e- t::Qv M c..aN "-(c!!"C~ \"l:).~ ~ ~ •
"Z

~I~ l'(1t,.LIQ4'i "'" ~6\,.lë ~ L.AIO t-{~ ',.."T\l~ ~~sa:.W~~

~ ALSo ~~E')o("tS -1.)

~ ~ "T'ooJO 'M41H 4~~~'

IM~~t<~~~ ~~~C>I'..f~.

~~ ~""~Á!.U? ~S~<.~~S "4Ät. A. '\=I(,.l"e'-e Fu""<::..~f'4. I t:

ïl&.ë ~..:s. ~~ ~ <4t...ue"O ,,,,PVIOvÄ,L <:'12.A,lot.J ~

"tt> ~ {: )... ""_ T'E'E. FA:&...etc:. c:.4.M 1!oC;: AP'PU ~ I \tJ\.(~ ~

<:4U>e'O ~ 'I2..6I~..s c::E'T A 13~A S\\ t-4 <4 ~.., "'" e,'l"\A~ !.ou, ~,
?EleME"ZIr. ~ ...,"t""f .s&.(ou<...O .. HoT' ~e s.~~ I t-\ -n-.t.S <:..A.S~.

A... ~~ ee- 't\IlS l'1~ IS ~ STbH~ .r..S9\.\A.t..'\ M 4.~.sS



........ 0 _-
! ! 1

,
I1 ... I

..r.:t:1 I1 i
L ~ []D[ uLo D

1
:

i 1I·I i i i·I
~

00
~ s~ :i

I ''II1 ,, i i I1· [ IUrr DlL--........ ,
../

~ ! ' !
I! I !

0; i i ,
_/ . -._

_,/ \W ._~-....

~------~~~~~~'----~.I~~• 1ISO I

I
I I 0.~-,. I '0I .~I '





"'Itt CA~ . ~ ~._eIN~ e,cec.u"T\O"l ~~e:s s.eMcr '04~t-

~ -ge: ~ ep \e"o.) CS"fQ w~ T'\4€= ~ ~lC "BV \...IA~ AJoo41)
...

C.IÛ-e~ I!a. ..)vST A I.tm_s: ~\~ 'MO~ ~"" ~~ ~c. "tk•

Ol: "Tlt~ ~~t) S4HO-A,SP"'AL""t"" ~"'''4"Q.E:: U~·

-nu: ,,~""' e:z.1iI' L.t~ C)l=~ s,A.'M.o _ 4S ",-,\A.Ct- <...4'1~ \S AL.f"1l::S ,..

~ ~cr A...S ""tl\ I=rr ~ ~l) cNc...'-I. 'guT -ti-tl: ~GO\'e::i-(NI~

S~"c...I~"1 ~6"'~ (_A, R<:S"Ie •

\"'4. G4.~ w~ ~ À~ ~M~ U'~êIe. ~~~

G .eAI~ ~\oè:::ICJ (...D ~ ~lf"U E"D A""iD ~ ilc~ ..9:) <.A..C..C-5 '0

'F''cTo~e- 1.$ F"«'teME:O. T1(JS 1"'\4i'E"",~(. (S ~.to ~.

\. A \...,~~l-(~A~te ~S\"l(.od'loH IS.· ~I~ M.~

'\'l\JM94 \51 A.",,~tE"D IH ~ tJ\lxTU~ > IN c:..oM.' 104.....T"(0f'-{ WI"h4

O~ ~c;~C;""'reS" A.J..40 4=H ..J..ees.
As Ä(. ~"Oy H.~'Tto1o.le'O ~S ~ 'r"'yPl: ~ s.~~ S~LO

f4~ C'~'O.,) 'fY'E'\~""T" ~~"" ~ ~\s:T' (.s.~\'\('.) ~\)~.

~ UMn- ~~'Te- ~ O'V144 MU:: O~W~S .ct-4D <1UA..$I -S"\:ILl'1c:.

~,I.I~ ~~CU'-D ~ ~1),(:1) "H) '0su~ML'I l~ ~~

-re CE'"T'E"IQ""'I)o(.1!" ~C" Ii 0 ~~c.)t -eç-o --lI\YSIC4.(. P~P~~..f

.LVA&C..A~U"1"'I C)c: etlPC(.)T'1._~ 'l"\'""0 .J MA. ~ I~<..s , E-M::: AH'O L..oc..A<-

Io\V"O ~Uc. ~D c;:€'t:>~",(C:4(. CO....DI1"'tol-fJ C~ ~~-rS ~. ~
~ A5~À(.T- Sli''P ""r"S-l~ ~ f.(~ MÀ~.r IS.(...... S'~~,~~,_
~~T ts I:)~L~~ 1"0 MAHol=4c:..""t"""Uru: ~~ ~11'i-=-INCJ <..A'f'''4<:;



.~
,: ~ '''''_',r"

~,', I
,JC;.\ - .8J.·..~1 -; •• ;-'::'-::'=-.':':"=_:'=_ ,__;__.',-=:-:-==-==:-::--==?. ,'~- --1---'-",-----,.-----.,--·)._.~! ' ! -".. /_

• I' ' I ""_ r '1/' , , I t" I
-, " I'; .-7~""". i!
') ( I • 1\.#"" .....,j\.l:

, ~_~.;l, _, : J'-., 1_\ •.. _/)'_. _ '.

I

eb

i
- _!... __ ._-_.

®
1

®

// ®

®---.,
® ®,

...............

<»:
rom top 10botlom: Ihe production of asphalt mastic. !he
lanufacture of fixlone mattress and laying a lixtone mattress

1 Sand
l Bitumen
1Filler
" Asphalt mastic

1 Crushed stone
2 Asphalt mastic
3 Fixtone
" Filtercloth
SIst layer ol tixtone
6 Wire-mesh r",nlorcement
7 2nd layer ol fixtono
a Edge ballasl
9 Tail beam.

1 Fixlone mallress
2 Anchor beam
3 Bow cable
" Forward side-cables
5 Stern cable
11Rear side-cablcs
7 "nchor·beam lifling cables
11"nchor-beam guide cables
9 "nchor-beam rear cables
o Echo-sounder
1 Sailing direction during
opElration

Company for the development and application of
bitumen to hydraulic engineering Bitumarin b.V.
8 De Virieusingel - Zaltbommel - The Netherlands
p.o. box 42 .
telephone 04180-3151
cables : F3itumarin Zaltbommel telex: 50025
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