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1. GENERAL INTRODUCTION IKIO REVEIMLLTS _

WHEN_AND_WHERE TO USE &

WHEN

, WHEN NON ACCEPTABLE SCOUR(EROSIGNs iS EXPECTED OF KCH OR h
ENOUGH CCMESIVE SGTTOM MATERIALS S:i/Ch AS SAMD OR SILTY SAND.
SCOUR BY WAVES AWD CURRENTS.

. SCOUR :PERMANTLY OR IN THE CONSTRUCTION STAGE OF THE WORKS.

<

WHEN NOT

. SCOUR OF SHORT DURATION

. PERIODS OF SCOUR FOLLOWZD BY PERICDS OF SARLING UP,

, COHESIVE MATERIAL SUCH AS CLAY OR ROCK 1S UNDERLYING THE
SAND AT A SHORT DISTANCE.

, EQUILIBRIUM SITUATION OF A SCOUR HOLE AT A FOR “HE CON-
STRUCTION NON DANGEROUS DEPTH.

., RESERVE IN THE CGNSTRUCTION STABILITY. CHEAPER THAN PRO-
TECTIVE MEASURES. | .

. THE DERODED MATERIAL 1S REPLACED BY SAND, SUCH A BEACH
SUPPLETIONS. '



HHERE TO_APPLY REYETINENIL
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- IETSTEELGATE
. DOWN STREAM OF DISCHARGE M /’?,’
SLUICES CR NAVIGATION LOCK , —

TYPE OF ATTACK{TIZAL) CURRENTS s s e s e

D s v v

WITH HIGH TURBULENCE AND LARGE ©ED PROTECTION |

ENERGY LCSSES.

, DowN STREAMS CF (RIVER) TAKS, WITH S
N =
AN OVERFLOW., =

S?
TYPE OF ATTACK CURRENTS, ____/__\ —

%20 PROTECTION | e ? e

B. TEMPORARY APPLICATICHS

» DURING THE CCNSTRUCTIOP\%TAGE OF AN
ESTUARY CLCSING OR A DIKE BREACH CLOSING
TYPE OF ATTACK TIDAL CURRENTS WITH

HIGH TURBULENCE AND LARGE ENERGY LOSSES D
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[HE APPLIC, TIONS ARE ALSG CIVIUED INTo:

. APSLICATIOML Lif. £ 57°-Y BECAUSY CF Tmi i FLUEWCE OF THE
CONSTRULIIOK G% I:! i \Au.!{ COKLITIONS,
THERE 1& A STRONG . ELATION BLIW EN Toi fi3! BIRY CF Tiid
CONSTEMCTILN AND 750 SEALIL flom "0 . TIGHILTED,

. . . - . 2 N o - v, o~ \
(DioChAs s SUdLes, LS -5y | D%1038),

« APPL!ICATIONS NECESSARY BECAuSIT #ORT1 ' OCG1CAL CHAREZS
OF THE St£ARED NEAR GR CONSTRUCTISHN, kOT OR NOT ENTIRELY
CAUSED BY THE COMSTRUCTION I11SELF (MEAMDERING OF RIVERS,

SHIFTING OF TIDAL GU'.LIES, BfACH FROTECVION).

SOMETIMES 1T 1S POSSIRLE TO !NFLUENCE THE COHESIVE OR THE
CONTACT PRtSSURE OF THE ORIJGIMAL BED MATZRIAL IN SUCH A WAY
THAT FURTHER PROTECTION IS NOGT NECISSARY. (COHESION IN-
FLUSNCED BY CHEMICALS, CCNTACT PRESSURZ J»FLUENCED BY PUMPING).
THESE METHODS ARE RARELY APPLIED,



TYPE OF ¥KoUETMENTS

THE CLASSITICATION OF REvETHENTs CAN BE C=NE 1N
MAMY WAYS. HEZE THE FEXMEABIUTY ANMD FEIRWUTY ALE 0s€D.

PERMEABILITY
hiaH Low
FExiswaTy
Hicq LooSE MATERWL FILTE CoMsSTRUCTIONS
) cCAGED" G ABIONS
leesE Willow MATT,
BALLAST MATT, + PolyPiroP, CcLoTH
MATTRESSES 1IN RITO MaATT.
FIxEO POLYPRo P, + CoMc2eTE BlocksS
BaudsT FoLVYPEoP 4y CRAVEL
‘ POLYPRR + STONT ASPHALT
CONESIVE tTMATERIALS SAMD AsSPHALT
Fix -"'nNEc.L-A\/
toNaLITHIC oS,
Lew Q2ouTeD RUBBLE
A PHALT caNegETs
cCERNe




DESIGN PHILOSOPHY

IT 18 TSSEHTIAL THAT  IN — COMPA RING TO T™ME
EXSCUTION STAGE OF T P0IECT ILESS SPECTAULAR
DESIGN Stace MULH EWORT SHOLLD BE PUT INTe T™HE
PRAET. THIS BECHLSE ©OF THE FALT THAT N THS STALE
THE INFLUGNCE oM THE LEVEL OF THE TUTAC CoST

IS TUE LARCEST
/QuM OF EXPEVIENMCES

INFLUENCE ON OosSTLEVEL

T ——

—
REAUSATICAN OF TUE P JIERT

TUE REAUSTTION PROCEY C4AM BE OIVIVED MIe TUE

FouowinNg STASES:
:r.' PROBLEMM FEeRMUCATION
x. Scakch woR  IDEAS
X, Béslc SHAPE LOCEVCSWPMENT
TC, DIMENStoNITG FTIAL ™
. CoMSTRUCTION  coNTROL
TWML,M(NTE MANCE



M THE TIEST STAGES THE MAIN AUSsTIONS AXE IHE

WHAT 7 - QUESTIONS , THAT cAN 3F ANIWEESEY By MERNS

oF i THOoEILAH AMALYSIS ©OF THAE P2 B,

ATTER THAT THE Howl — @uEsTIeNs WiLL BE TReRATED,

AND ALTERNMATIVE SosTaNS LeE aeNerATEY. ATIER

JupaiINGg AMDO CHODSING THE FInAL OEsSGN AN O

CON STIUCTIcM METHOOS ANE ELAREATED.
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MEASOKE MENTS SHOULD BE TAKEN T PREVENT
UM ACCEPTARIE SCOURANG &€ SEDIMENTATION.

IN THE CASE oF Scou@NG TREE MAIN [PRINUPLE

Solo7ianNSs ALE  AVAILABLE .
. DECREASING THE ATACK" (WATER MOVEMENT), LA D
2. INQREASING  THE  STeANGTR" (EEVETHENT )

3. SOUPPLETIeN [or DEEGING) !
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CXFTTY FACTDR/ "RaHB3ABILITY AF FAILURE

e ——

THE BEACING CAPACITN suaxp Iz <=w WIQHTRE THAN Ty e
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THE PIRBABILITY oF FAILYEE S NOT oMLY ATEC T

By THE TEAN OF LOAD AND STONGTA IOT alse By TE

© STANMMRD DEVIATON. Spo THE RELIARIUTY oF THE canNSTEvCTON
CAM BE INFLUENCED BY TiE VALIATICN 1IN s’!mmc’zﬂobz
LOAD ONM THE ONMSTRUCTION. A STROCTUEE WiTU A coNSWNT
QUALITY OF BOILOING MATERIM &R SEMENTS IS MOXE YSELIABLE,

THE. FOLWWING BAMOE MAY ILLUSTRATE THIS
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T® BEWNME FULWLY ACAQSINTED WITH THE JBEHAVIUR of

TUE conN STRUCT N AMD ITS EoMPONENTS A THeEL X H

ANAORSIS OF TAE FAILLUES - VIECHAM(ISME AND Tus

PERARILTY OF THE TAWLLEE WAV TO BE& CALKUED &OF.

TUS AHALYSIS - RISk ANALYSIS = CAN BE DoNE WM BfE
TECUNIALSS o©of THE FAULLTTEES® AND EBEVENTRECS

TN THIS ANALYSIS ONE (S FORLED TD DEFINE WHAT
IS A FAILLCE  WHAT (s THE ==C ARy oF THE FAIWEE,

AND WHAT |3 TUME coMNTRIBOTION OF THE PALRE 1M THE
PLABABILTY oFf FAlLLrs ©fF TUE M PLETE CoNsTeuChoM |
tUE FAULTTEEE IS A SCHEMATIC PYEE SENTATION oF

AU UHDESICARIE TUBHTS TNAT MAY LEAD TO & FAlWEE
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LARCE PARTICESS AND HICH VEWCITIES : PREsso e For(ES

SHALL PAMTICES AND LoOWw VE(CATIES L Vigtous FoweLs
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THESE MOPEL INVESTICATIONS QiveE THE

"coMBINEY" RESWLLT OF LoAD ANMD STRENGTH oOF
TUE PRRTECTION CONSTRUCTION.

IT SHOULD BE TAKEN N ACCoOMNT THAT In MANY
CAsES THE INUVESTICATIOM O©F TME STRENGCTH oF

THE CoOMSTRUCTIoN IS CARRIED oY By VARVYING
THE Loa.n(suemesregss) AND WOT THE STRENGTU.

THE MOCEC (NUESTIGOTIONS USUALLY ARE PRESTNTED

AS A FONCTION oF: _ W
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SHIELDS PARAMETER
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EXPERIMENTS | SEE FIQ. |

’ Qe' s -V:_D.
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ORIGINALLY SHIELDS FTold SEDIMENT TANSPSRT

- W
APPLICATION For REVETMENTS No'

MoTIoN AT AW

Ex PERIMENTS Fos Low  suepARk STRESS : PAINTAL

EXPERIMENTS SEE FlG.

q,= sedimant transport
Fok PALTICLE STABILUTY ON SLoVEST S& AL(SO /REVSERS

BECAUSE O©F ASSOMPTIONS AS UNIFSRM Flow, FUlLY

DEVELOPPE D Mlxmq/BcoNDM\/ LAYER ETC. THE EESULTS

OoF SHIELDS Awp PAINTAL DO NIT  HoLD ™M CASE

oF SCOUR PEQTECTIoN NEAR HYIRAUUR STR2UOCTLRES -

IN SoME CASES THE T, ©R V A&wRE WMULTIPLE D

By A FACTOE > To TAKE INTD ACCOUNT THE INFUWENCE
oF TuRBLenceE Tre. (SEE Alse meEusers) .
N MANY CASES SPEQCIFIC ToDEL

INUVEST\ISATIONS
ALE HECLESSARLRY TO DI\MENSIoM

THE SILE oF

THE ARMOR $TOHES ©F THE RoTromMP2oTECTION  SiUS,
wetes , eTC.
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DETAILED IMFSRMATION o LOAY INDEPENOENT
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2. Acc. RecENT ALl ATIONS:
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rom top to bottom: the production of asphait mastic, the
yanufacture of fixtone mattress and laying a fixtone mattress

1 Sand

2 Bitumen

3 Filler

4 Asphalt mastic

Crushed stone

Asphalit mastic

Fixtone

Filtercloth

1st layer of fixtone
Wire-mesh reinforcement
2nd layer of fixtone
Edge ballast

Tail beam .

WRNDWN S WN -

Fixtone mattress

Anchor beam

Bow cable

Forward side-cables
Stern cable

Rear side-cables
Anchor-beam lifting cables
Anchor-beam guide cables
Anchor-beam rear cables
Echo-sounder

Sailing direction during
operation
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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 04180-31 51 ‘

cables: Bitumarin Zaltbommel telex: 50025
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