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O f f i c e .



ABSTRACT

Hydraulics Research (HR) and the Department of the Environment (DoE) have
jointly funded research with the obJective of collaborating with Universlty
and Polytechnic researchers in the field of cohesive sediments.

To ensure that HR were fu11y aware of ongoing and recent past research on
cohesLve sediments in the lK, a questionnaire was circulaied in a letter
dated 29 Novenber 1989 to nany researchers at tiK institutLons. Infonnation
was requested on_project timing, funding organisation, scope of work,
ProgresE and publications to date. The returned cornpleted forms were
collated and distributed to respondents and other inlerested parti.es.

This report conprises the completed questionnaire forms and a one pege
sunmary of proJects.
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I COIIESIVE SEDII{E}TIS RESEARCII I

I TITLE:
I Sediment behaviour in the Ir lsh Sea II

INVESTTGATOR(S) :

c .  C .  S i1 l s

INSTTT(ruIOil:

Oxford Uni.versity Engineering Department

SPONSoR(S) :  D.o.E. /M.A.F.F.

STAIUI DAIE: 1st October 1983 COUpLETION DATE ?, 31st March 1988

DESCRTPTION OF PROTECT:

Field and laboratory study of sea-bed parameters. settring column
sinulatlons of in situ deposition and consolldatlon progress are eonpared
with in situ measurenents and those nade on eores recovered fron the sea-
bed.

OTIILI}IE OF PROGRESS UP TO END 1988:

Project cornpleted. Three cruises on M.A.F.F. Research Vessel Cirolana
allor'red in situ pore pressures and. density to be neasured. Loss of
sedinent during coring was exami-ned, and foun<i to be significant for abarrel  core with l iner.  Strengths and densit ies were measurer l  on samplesrecovered from good cores, and compared with strengths ancl densit ies oflaboratory sedinent beds. The comparison provided evidence that creephad occurred in si tu,  and could be signl f lcant.

PUBLICATIONS:
G.  C.  S ILS and M.  J .  EDCE (1986)
DoE Report No. DOT,/RW/87.090.

W. R. PARKER and G. C. SfLLS (WAS) Observat ion of corer
and sample entry during gravi ty cor ing.

Sediment behaviour in the  f r i sh  Sea.

penetrat ion



COIrASTVE SEDr}INES RESE.ARCH

IilVESTTGATOR(S) :

G .  C .  S i l 1s
INSTTTIUTIOH:

Oxford Unlverslty Engineering Department

TITI,E:
Properti-es of surface layers of sediment beds

sPoNsoR(s):

START DATE:

s .E .R.C.

1st  March 1985 31st August 1988

DESCRIPTION OF PRQTECT:

Laboratory-based study of sedinent
consolidating under its own weight.
lnitial concentration and time are
developnent of erosion resistance.

deposited in sett l ing columns,
The effects of in i t ia l  sal ini ty,

exami-ned, with relatlon to the

OIITLI}TE OF PROGRESS UP TO END 1988:

Project completed. At in i t ia l  concentrat ions of sediment lower than
those a t  wh ich  e f fec t i ve  s t resses  ex i -s t  (1 . " .  be fore  a  suppor t ing
structure develops in the bed),  the consol idat ion process shows l i t t le
evidence of creep. This is in contrast to an earl ier study at higher
ini t la l  concentrat ions. In both studies, an aging effect was noted 1n
the increase of shear strength wlth t lnre at constant effect ive stress.
fn-this study, there was l i t t le depend.ence of sal ini ty level in the range
o . 2  -  5 p p t

PUBLICATIONS:
In preparat ion.
The fo l lowing publ icat ions f rom the ear l ier  S.E.R.C.  supported study may
be  no ted :

D ' M c G '  E L D E R  a n d  G . C -  S r L L S  T i m e  a n d  s t r e s s  d e p e n d e n t  c o m p r e s s i o n  i n  s o f
w e d i m e n t s '  A S C E  S y m p .  P r e d i c t i o n  a n d  V a l i d a t i o n  o f  C o n s o l i d a t i o n ,  S a n
F r a n c i s c o ,  O c t o b e r  1 9 8 4 .
G '  C '  S I L L S  a n d  D . M c G .  E L D E R  T h e  t r a n s i r i o n  f r o m  s e d i m e n t  s u s p e n s i o n  t o
s e t c l e d  b e d '  P r o c .  w o r k s h o p  E s t u a r i n e  C o h e s i v e  S e d i m e n t  D y n a m i c s ,  f r o m
s e r i e s  r L e c t u r e  N o t e s  o n  c o a s t a l  a n d  E s t u a r i n e  S L u d i e s , ,  E d .  A .  J .  M e h t a ,
S p r i n g e r - V e r l a g ,  N o v e m b e r  . | 9 8 4 ,  

T a n r p a ,  F l o r i d a .



I corrEsrvE SEDnmNTS RESEARCTT I

TNVESTTGATOR(S) :
Dr E A Delo
Mr T N Burt

INSTITUTION:
Hydraulics Research Ltd

I rrtr,n: Estuarine Mudsr l

SPONSOR(S): Departrnent of the Environment (CID)

START DATE: APril ]-985 COUPI,ETION DATE: MArCh ].988

DESCRTPTION OF PROJECI:
To review the riterature and produce a working nanual on the
engi_neering behaviour of mud. To determine bf experiment
in the HR carouser the factors governing erosion ina depos-
ition in the tidal cycle. ro s{,udy the conso}idation of nud
beds in the laboratory and to conslruct a mathematical model.
To guantify the effect on the erosion characteristics of
various proportions of sand in a mud bed.

PUBLICATTONS:
HR Report sR 77 The hydraulic engineering characterist ics of
estuar ine muds.  Dec l_996.
HR Report sR 95 Simulation and experimental determination of
a consol idat ing mud deposi t .  Ju ly  l9g j .
HR Report sR 138 The behaviour oi estuarine muds during
t ida l  cyc les.  February 1988.
HR Report sR 149 consolj-dation and erosion of estuarine mud
and sand mixtures.  February 19g8.
HR Repor t  sR 164 Estuar ine muds manual .  February 19gg.

O{rILINE OF
The project
report l ist

PROGRESS UP TO END
has been cornpleted
below.

l -988 :
as described above. See the



I
I corrEsrvE sEDrll[ENTs RESEARCIT I

INVESTIGATOR(S) :
M T N V M O d d
Mrs M P Kendrick

INSTITU1TION:
Hydraulics Research Ltd

I  TfTLE: Fluid mud processes I
l - l

I

SPONSOR(S): Department of the Environrnent (CID)

START DATE: APril 1985 COUPI,ETION DATE: MArCh 1-988

DESCRIF{TTON OF PRO.fECT:
To estabrish by experiment the range of wave and tidal
conditions under which near-bed fluid mud suspensions are
created and transported. To develop a general theory which
describes the motion of a fluid mud layer and incorporate it
in an existing computational rnud transport model. to formu-
lltg, through raboratory studies, engineering sorutions to
fruid mud flow. To construct field instruments to measure
the f low of f luid mud layers.

OT]ITLINE OF
The project
report l ist

PROGRESS UP TO END
has been completed
below.

l _988:
as described above. See the

PUBTICATIONS:
HR Report SR 84 An analysis of the behaviour
estuar ies.  March 1996.
HR Report SR 88 Laboratory experiments on a
laye r .  June  I9A7 .
HR Report sR 129 Measurement of fruid mud layers field
instrument developments. March J.gg7 .
HR Report sR 147 A two-dimensional moder of the movement of
f luid mud in a high energy turbid estuary. January 1988.
HR Report sR 162 Laboratory investigation of rneasures to
reduce f luid rnud sirtat ion in dredged navigation channels.
February 1988.

of f luid mud in

near-bed turbid
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I coIIEsrVE SEDrttlENTs RESEARCH I

TNVESTTGATOR(S) : INSTITUTION:
Hydraulics Research LtdDr E A Delo

Mr T N Burt

I rrtr.fi: siltation and stability of dredged channers Il - - - - r l
I

sPoNSoR(s): Department of the Environment (crD)

START DATE: APril ].986 CO!{PIJETION DATE: MArCh ].988

DESCRTPTION OF PRO]ECI:
T-o use HR experimental facirities to define more preci-sery
t'he mechanism of siltation of dredged channel-s by settlement
of sediment, from suspension, so thit maintenance dredging
quantities can be more accurately forecast.
To determine through literature ieview and raboratory
experiment, the stable angle of repose of channel si&e slopes
under f lowing water for mua at dif?erent densit ies.

OIIILINE OF PROGRESS UP TO END
The project has been completed
report l ist below.

1 9 8 8 :
as described above. See the

PUBLICATTONS:
HR Report SR 117
August  1987.
HR Report SR 154
under wave action.
HR Report SR l_8O
June  19888 .

The stabil i ty of cohesive dredged slopes.

The stabil i ty of cohesive dredged slopes
February 1988.

Si l ta t ion of  cohesive dredged s lopes manual .
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I corrEsrvE sEDU{E}qrS RESEARCH I

TNVESTTGAT0R(S) :
Dr E A Delo
Mr T N Burt

INSTITT'TION:
Hydraulics Research Ltd

I rrrr,r: Engineering applicatj-on of academic researeh in I
I cohesive, sediments Ir - - - ' - - - - ' - - " - - l

SPONSOR(S) :

START DATE:

Department of the Environment (CID)
Hydraulics Research Ltd
April L987 couplETroN DATE: March L99O

DESCRIPTTON OF PROJECI:
To collaborate with university and polytechnic researchers
carrying out research on cohesive slaiients with other
financial support, by providing staff support, experimental
faci l i t ies at HR and services.
To collate and interpret cohesive sediment research carried
9ut b1r universit ies, col laboratively or otherwise, so as to
make it  available for practicar engin"ering applications.

OITTLINE OF PROGRESS UP TO END ].988:
Response of cohesive beds to fluid shear. HR is worki-ng in
collaboration with plyrnouth polytechnic. Measurement of the
velocities in three dinensions in the HR carousel flume have
been conducted and used to verify a 3D model of the flow set
up by Pllmouth.
cohesive sediment modelling. HR is working with Liverpool
university. Laboratory tests have been conducted at HR on
mud from Grangemouth Docks to determine its erosional, consol-
i da t i on ,en t ra i nmen tandse t t 1 i ngons1opesp rope r t i es

PUBLICATTONS:
None to date.



I coEEsrvE sEDrxEHrS RESEARCE I

I  Trrr ,E:  "Modelt ing cohensive sediment t ransport . , ,  I|  -  -  - - - - - - - r  
I

l l

r[vBsrrcAToR(s) : or. 8.r4. EVANS rilsrrrtrrrolt:
and Pro fessor  K .R.  DYER Ins t i tu te  o f  Mar ine  Stud ies

Plymouth polytechnic

SPONSOR(S): Water Research Centre

sTARr DASE: l{ay L987 couplErloil DATE: 1989

DESCRIITIOII oF PROTECf: The parameterisation of sedimentary
processes within estuaries is being investigated from the
basis_of  up- to-date research f ind i igs.  these processes
incrude sett l i-ng, erosion and consolidati-on. i tres€ pard.rne-
terisations are being tested in simpre estuarine models to
investigate the relative importancei of the various processes
to estuarine sedimentation. These parameterisations wil l  be
developed for  use in  reg ional  scale i rodels .

ourl,r$E OF PRoGRESS Up ro El{D 19883 Various parameterisations
have been tested in i-one-aimen-slonar model Lstuary to
examine the relationship between the t idal f  rows, 

-and 
the

response of the sediment. The inherent lags are important
in  causing the res idual  t ranspor t  o f  sedimei t ,  and iL- ; ; - - - -
apparent that the ebb f lood dominance of the water f low is
d ispraced re lat ive to  that  for  the suspended sediment  f rux.

PUBIfCATfONS: Dyer, K .?. anel , Evans ,
dynamics of the turbidity maximum in a
channel .  Journal  o f  Cols ta l -  Research

E . M .  A  s t u d y  o f  t h e
homogenious t idal
( f n  p r e s s ) .



TNVSSTTGATOR(S) :
NO B' WEBBER
DR. P. TOSSWELL

INSTIT(ITION:
DEPT. OF CIVIL ENGINEERING
UNIVERSITY OF SOUTIIAMPTON

COIIESIVE SEDII{ENTS RESEARCTI

TITT.E: Field invest igat ion of s i l tat ion

SPONSOR(S): SERS

START DATE: JUry 1987 COUPLETION DATE: l9g9

DESCRIPTION OF pRG]ECI: A silr moniroring rig was developed and
installed in a quiescent berth at Port l{anibLe Marina. It was equipped
with electro-magnetic current meters, suspended solids monitors and a
teryerature/salinity sensor. Recording was over a period of l7 months.
Sediuent traps were also instalLed and separately monitored.

OIIILfNE OF PROGRESS UP TO END 1988: All rhe insrruuents performed
well except the suspended soLids monitors, in spite of prodigious efforts
to nodify and further deveLop them" Calibration drift was attrib.uted to
lens contamination - a serious probl-en in such low background coircentration

$?3T5'1l"u1ts from cylindrical sedirent traps have been encouraging. Thei
performance has been investigated in a large laboratory ftrr:me.
Overalln the research indicates strong correlation between silt suspension
and tidal range, with higher concentrations Cup to 200mg/1)being nainly
associated with storm surgeso
Tr.ro Ph"D. theses (mathematical. modelling and sediuent traps) are 6eing
f inal ised"

PUBLTCATIONS:

P" Tosswel l  and N"B.  Webber,  t l l re  Developnent  of  a Si l t  Moni tor ing Rig( ,
ProcolntoConf. on Measuring Techniques of Hydraulics PhenomenarElf8Ar1936"
P" Tosswel l  and N.B.  I , febberr !Si l ta t ion in  Mar inas;  The Case l l is tory of
Po r t  Hanb le r ,  Pape r  t o  be  p resen ted  a t  I n t .Con f " :  Mar ina  t89 .

J"  Whi te,  tThe Use of  Sediment  Traps to Moni tor  Mar ina Si l ta t lon l rPaper co
be  p resen ted  a t  I n t .Con f . :  Mar ina  t89 .

8



Or-zq<-z C Ena

D-E$CRIPTION QF- P, RO.IECT :rn ls  Dro ' lecc wl- l r  be concerned wi th a- theoret igaf  and exper imenta l_.qgudy8f -thb flow behaviour-of-coiieJiiie-l'.aiiiiii"l-fr. proposed rneorv willenable more accurare pr;diciions 
-to- 

6e-ilia; ;f-.;i;[;;i*";;Eli'rii"i"in the- E.B. flurne ana -ire+ee-tn-iggr 
""i""ri". 

iioro, sit,rarions .Thecontrolled stress and ciicular-ftume experimena;i ;;;E;fi"#iii'broducea characrerizarion or_gohesi"i gg{gq""ti ,r,i"t 
-wiLL 

lead ro an improvedunderstanding of ttre- f loi^;-i6dfrai.r_ sms

COIIESIVE SEDTUENTS RESEARCH

rIvESTTGATOR(S) :
Dr .  T.  E.  R.Jones

INSTTTUTTON:
PLYMOUTH POLYTECHNIC

TITT.F::
Responce of cohesive sediment beds to fluid shear

SPONSOR(S) :  S .E .R .c  &  r r .R .L .

START DATE: 1/11187 couPI,ETroN DATE: 1111/go

tt'gTl"iH'91tf***ss uP rc' EN-D 1-e88:
srea; rffii6rr iEg 8fpgE"'E 35f, "1?y3 3:Ft-E*ii iFu.lt lo l3.$35.I?i"f; "Eht"l8'99n:Fructgd__t9 _resr shear srress proueJ-;hi;f; ;iii-b;-iil";;Ea"L" rhe tesrsectlon at H.R.L. in rlre near furirre.rtre'-t'trel-rJli""i-piiieid"If 

'work.to
characrerize rhe turbuteni froi-of-;;;;; fi;h;-c;;;"ilii#'J ;;#;er;; ^--s'eptember 1988 and obviously is at,a very early stage.However nt.iiii""r?;are encouraging and predict the prirnary iro, q,rite accurately 

--------J 
A

PUBLTCATIONS:



II cbffisrvE sEDrxEnTs RESE"ARCE I

IN\IBSTfGATOR(S): J. NIcCABE
( P r o f e s s o r  K . R .  D y e r  a n d
Professor  D. .A.  .Hunt ley -

INSTITUTTOil:
InstiLute of lvlarine Studies
Plymouth Polytechnic

I  r r m u ^  . : - 4 ^ - - - - ! i  ^ -  - -  -
I  1. t f f , f  :  

"  rne interact j -on of suspended cohensive sediments I
1  w i th  tu rbu len t  f low"  I
|  

l r v w  
I

sPoNsoR(s): NERC. colraborative with plymouth I ' tarine Lab.

STARr DATEI January 1988 CIoUPLEIION DATE: t_990

DBSCRTPTION OF PROJBCI:

Measurements of  the re la t ionship between f loc s ize,  densi ty ,
and sett l ing velocity with turbulent parameters, such as
turbulent kj-netic energy, and concentration. Comparison
with laboratory measurements, and interpretation in the
l ight of analyt ical theory. parameterisation of the
resul ts  for  inc lus ion in to estuar ine models .

OIIILTNE OF PROGRESS UP TO EITD 1988:

A f ield experiment was carried out in the Tamar Estuary
during which a Malvern part icle size analyser was deployed
in-s i tu  to  measure the f loc s ize and s ize c l is t r ibut ion,
together with two El4 f low meters measuring the turbulent
character is t ics .  Opt ica l  backscat ter  sensors were used to
measure the concentrat ion f ie ld .  Analys i -s  of  the resul ts
is  progress i rg,  wi th  presentat ion in  terms of  spect ra,
t u rbu lencepa rame te rsands t ra t i f i ca t i on , f o t compar i son
wi th the f loc s ize data.

PUBTICATIONS:

None to  da te .

10
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I corrEslvE SEDIr{ENTS RESEARCH I

INVESTIGAT0R(S): Dr. s. ALANI TNSTITTTIION:
fnst i tu te of  Mar ine Studies
Plymouth Polytechnic

I rrrr,nt "Tl: strength, density and settl ing velocity;;--t l
I  cohes ive  f locs"  .  I

sPoNsOR(s): NERC.

STARI DATE: January 1988 COUpLETION DATE: 1990

DEscRrgfroN oF PRoJECI: Laboratory measurements are being
carried out of the interaction between natural f locs, and.
a turbulent f ierd of known intensity. These are being
carried out within a laboratory mixlng chamber by visul isation
techniques. The rerationship betweei the f loc Lreak-up and
the turbulent energies can be calculated, together with the
f roc s izes .ng set t l ing ve loc i t ies.  compar ison wi l l  be
carr ied out  wi th  f ie ld  measurements.

ourlrtfE oF PRocREss up ro END r-988: A series of measurements
have been carried out relating the strength and density of
f locs to  sa l in i ty .  Iv leasurements are p lanned on a ser ies of
samples taken from a tongitudinal section through the turbidit
maximum in the Tamar Estuary.

PUBTTCATTONS: None to  da te .
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I cprrEsrvE SEDTUENTS RESEARCTT I

rNvEsTrcATOR(S) :
T .  M .  H A R D M A N

J .  C  .  W A T T S .

INSTIT(IIION:
C H E M I S T R Y  D E P A R T M E N T ,  U N I V E R S I T Y  O F

READ ING .

I  
t r r r 'n :  pHysrcA, ,  cHEMrsrRy oF coHESrvE SEDTMENT' .  Il l

sPoNsoR(S):  sERc

START DATE:  I . I .BB.  COUpLETION DATE:  3 l .12 .90 .

DESCRIPTIO}I OF PROJECI:

S t u d y  o f  t h e  s u r f a c e  c h e m i s t r y ,  f l o c c u l a t i o n  s e d i m e n t a t i o n
a n d  r h e o l o g y  o f  c o h e s i v e  s e d i m e n t s .

OIITLINE OF PROGRESS UP TO END ]-988:

C h a r a c t e r i s a t i o n  a n d  e h e o l o g i c a l  p r o p e r t i e s  o f  n a t u r a l
a n d  s y n t h e t i c  ( u r o d e l  )  r i v e r  s e d i m e n t s .  F l o c c u l a t i o n  s t u d e s
e f  f  e c t  o f  s t l e a r .

PUBLICATIONS:

N o n e  s o  f a r .

L?
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I COIIESIVE SEDII{ENTS RESEARCH It

INVESTIGATOR(S) :
Dr E A Delo

INSTITUTION:
Hydraulics Research Ltd

I rrtr,r, Fluidisation of settred mud by wave action
l ' lr l

SPONSOR(S): Department of the Envi-ronment (CID)

START DATE: October ]-988 COI{PLETION DATE: March Lggz

DESCRIPTION OF PRO]ECI:
To design and construct a stable platforn and field instru-
mentation to measure the generation of fluid rnud in the field.
To construct a naturar wave generator for an existing flume
and conduct tests on mud beds under natural waves. io deverop
lhegry to describe the fluidisation process and incorporate
it into numerical models. To communLcate the findings of the
research to industry through a working manual

OUTLINE OF PROGRESS UP TO END 1.988:
The project has run for three months. A natural wave
generator has been designed and construction has commenced.
some preliminary tests on beds under mono freguency waves have
been conducted t9 develop new measurement tectiniquls. These
include the in-situ measurement of the density of the rnud bed
during a test and the accurate measurement of surface vertical
defrections of the mud bed under the passage of the wave.

PUBLICATIONS:
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I coEEsrvE SBDI!{ENTS RESEARCE I

fffi"t""*'I=**'l.H]
D r .  A . J .  B a l e

3 J. MARSH
Dyer and
Superv isors  )

IilSTITUTTOil:
I ns t i t u te  o f  Mar ine  SLud ies
Plymouth Poly technic

I  T I T L E :  r r r F l - . ^  _ ^ _ . : r ^ _ _ ^  r i  l
|  

- -  
, : - _  r ' e  res idence  t ime  and  cycJ_ ing  o f  pa r t i c l es  w i t h i n  a l

I  turbidity maximum" I

DEscRrPTrolI oF pRGrBCf: Techniques are being developed tolabe1 estuar ine par t ic les wi th  f luorescent  t racer .  Labe1lec1par t ic les wi l l  then be re leased at  var ious p laces wi th in  theturbidity maximum, and detected using a froio cytomeler. Fromthe results the residence t ime or pait icles vri thin the turbi-d i ty  maximum can be ca lcu lated,  as wel l  as the t imescaresj-nvolved in the exchange of cohensive sediment between the bedand suspension.

OtITLIlfE OF PROGRESS ttP TO El{D 19Bg: A preiiminary titerature
survey has been completed. Init ial elperiments vri th the f lovrcytometer have shown the detectabil i ty i i* i t . ,  and samplingerrors that have to be taken into account when designiirg f ieldexper iments.

sPoi lsoR(s):  NERc (case studenship)

STARI DATE: October 1988 COI.fpLgtIOtf DATE: 1991

PUBTICATIONS: None to  da te .
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I COIIESIVE SEDI!{ENTS RESEARCH I

TN\/ESTTGATOR (S) :
Prof .  B A OrConnor
Dr .  KHMAI i

TNSTITUTTON:
Liverpool University

I 
rrtrr: Mud process nodell ingr l

sPoNsoR(s): sERc / HRL

srART DATE: october r-988 cor{pr,ETroN DATE: September 1_990

DESCRIPTION OF PRo.fEC[:
To contact existing researchers in order to provide inform-ation for the. upaating of tlre 

"d-=ti"g 
moaets and guidance forthe future laboratory-and fierd i""""i"n. To start updatingand testing the exisling models.

OTITLINE OF PROGRESS UP TO END 1.988:
The__carryllg out of laboratory tests on fluidat.Hydraulics Research in connection with theexisting models.

mud processes
updating of the

PUBLTCATIONS: Relevant
N icho lson and OrConnor ,
Jour .  Hydr .  Engrg . ,  Vo l_
OrConnor  and N icho lson,
Processes  in  Es tuar ies ,
Spr inger -Ver1ag,  Ber l in ,

publicati-ons connected with researchrrCohesive Sediment Transport Mode1r,
LL2 ,  No  7 ,  Ju l y  1996 .
rrMud transport modell ingt,,  physical
Dronkers and van Leussen (eds.  ) ,

1988 .

15
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I corrEsrvE SEDTT{ENTS RESEARCTI I

TNVESTIGATOR(S): Dr
Dr
Dr

D
c
R

ItiI Paterson
L i t t l e
M Crawford

INSTITTIIION:

Universi ty of Br istol

I  t rrr ,n,  Biogenic stabi l isat ion of Estuarine Tidal Flatsr - l
I r

SPoNSOR(S) :

START DATE:

Boyal  Society

1 .  1 2 . 8 8 COUPI,ETION DATE:
Provis ional ly
1 .  1 2 . 9 3

DESCRTPTION OF PRO.TECI:

Examining the relationship between microbial communities and the surface
cohesive strength of inter-tidal cohesive sediments over diurnal monthly
and snnual  cyc les.

OIITIJilE OF PROGRESS UP TO END ].988:

Main1y development of techniques for measurement of sediment stabil ity
and the exami.nation of sediments frozen i.n situ to provide an accurate
v isual isat ion of  sur face sediment  cornmuni t ies.

PUBLICATTONS:
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I corlEswE SEDIttElrTs RESEARCII I

I rrrr,n:
I Consolidation of phosphati_c muds I

TNVESTIGATOR(S) :

G .  C .  S1 I l s

INSTITUTION:

Oxford University Engineering Department

sPoNsoR(s) :

START DATE: January 1989 COUpLETION DATE. September 1989

DESCRIPTION OF PRGTECI:

Laboratory-based study of settlement and consolidation behaviour of a nud
produced as waste during mining operat ions in Brazi l .

OIITTINE OF PROGRESS UP TO END 1988:

None

PUBTICATIONS:

None
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I corrEsrvE sEDr}{Erers RESEARCTT I

TNVESTTGATOR(S) :
Professor  R.A.  Fa lconer
Dr.  P.  Goodw' in

TNSTITUTTON:

Universi ty of  Bradford

I  r r t r , r  ,  Mathematical  Model l ing of  Flow and Solute and Sedim"nt f*nrp*t  I
I  in  Coasta1 .  Waters ,  Es tuar ies  and R ivers  It ' " 1

sPoNsoR(s):

START DATE:

European Community

March, 1989

and Science and Technology Commission,
Ch i  na

COITIPLETION DATE: March, 19gz

DESCRIPTION oF. PRO"IECI: The main objectives of the study are to
develop ref ined mathematical  models of  i low and solute and iediment
transport  due to t idal  act ion in coastal  and estuar ine waters.  In
connect ion wi th the sediment t ransport  aspects of  the study, a two-
dimensional  hydrodynamic model wi l i  be l t i r feO to a three-dimensional
representat ion of  the advect ive-di f fusion equat ion.  The mode' l  wi l l  be
app l ied  to  the  Humber .Es tuary  (u t<)  and,  in  fa r t i cu la r ,  s i te  spec i f i c
s tud ies  ' in  the  peop le ,s  Repub l  i c  6 t  Ch ina

OITTI,INE OF PROGRESS UP TO END ]-988:

Ni l  -  p ro jec t  s ta r ts  in  l9g9

PUBLICATIONS:

See  a t tached  l i s t
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I COrrEsrvE SEDII{ENTS RESEARCH I

TNVESTIGATOR (S )
M r N V M o d d

INSTTTUTTON:
Hydraulics Research

I Trrr.E: A review of methods_of. extraporating tidar moder II predictions to long term sirtation-eiiects in estuaries. I

SPONSOR(S): ETSU (approved in principle)

START DATE: April L9B9 .OU'LETION DATE: March 1990

DESCRTPTTON OF PROJECI:
To review past and existing methods of predicting the effectof engineering works on rong term siltation and erosionpatterns in estuaries. rn Sarticul., in" extrapolation ofresults from tidal mathematical ,"a"i=.--

OUTTINE OF PROGRESS
This project is due

UP TO END I.988:
to start  in Apri l  1989.

PUBLTCATTONS:
None.
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I coHSSIVE sEDII{ENTs RESEARcII I

TNVESTTGATOR(S) :
Mr T N Burt

INSTITTI TON:
Hydraulics Research Ltd

r - - l
I

sPoNsoR(s) :
approved)
START DATE:

Departnent

Apri l  L9g9

o f the Environment (CID) (yet to

COI{PLBIION DATE: March L992

be

DESCRIPTION OF PROJECT:
To investigate the factors controlling the formation and size
of mud flocs in estuaries. To investigate instrumentation for
rneasuring froc size in both the raboratory and field. To
correlate fierd and laboratory floc settling velocities. To
investigate the validity of apprying a differential settring
correction to field settling veJ-ocity measurements. To inves-
tigate the effect of turburence on floc size by experirnent in
the HR mud carousel.

OT]:TLINE OF PROGRESS UP TO END 1.988:
This project is yet to be approved by DoE.

PUBTICATIONS:
None.
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I CoEESIVE SEDr!{ENTS RESEARCTT I

I trrr,u: Estuarine sediments : near-bed processes I
Il l

rNvEsTrcAToR(S)
Dr E A Delo

INSTIflIIION:
Hydraulics Research

SPONSOR(S):
approved)
START DATE:

Department

Apr i l  1989

of the Environment (CID) (yet to

COIIIPLETfON DATE: March ]-992

be

DESCRTPTION OF PRO.TECII:
To measure in the field the near-bed processes associated with
cohesive sediment transport in an estirarine environment.
To determine in the raboratory the mud properties and to simu-
late its behaviour during t,id;l cycles.
To refine and calibrate ihe cohesive sedirnent algorithrns used
in predictive computer models.

OTITTINE OF PROGRESS
This project is yet

UP
to

TC)
be

gND 1988:
approved by DoE.

PUBLICATIONS:
None to date.
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I connsrvE snDr!{Elcrs REsEiaRcH I

rNvEsTrcATOR ( S ) :
M T N V M O d d

INSTITUTION:
Hydraulics Research Ltd

I TITLE: Fluid mud processes Ir - l' .1

SPONSOR(S): ETSU (approved in principle)

START DATE: JuIy 1989 COUPLETfON DATE: June t-991

DESCRIPTION OF PRO.TECT:
To correct and analyse field data and to carry out laboratory
experiments to test theories describing the formation and
movement and shearing of thick layers of fluid rnud in high
energy estuaries. The Parrett Estuary will the field site
and the results will be used to possibly derive universal
-coef ficients for incorporation into computationar models. A
pilot model of the Severn Estuary will Le used to demonstrate
the effect of fluid mud with and without a tidal barrage.

OU:TI,INE OF PROGRESS UP TO END 1.988:
This project is due to start  in July t_999.

PUBTICATTONS:
None.
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INVESTIGATOR( S ) :

P . I .  P r o f e s s o r  I . N .  M c C a v e ,
M r .  T . R . E .  O n e n ,  D r .  M . O .  G r e e n ,

D r .  C .  E .  V i n c e n t ,
Dr .  A .E.  James

D r .  R .  R .  D i c k s o n  &  s t a f f

INSTITTITION

Dept.  of  Earth Sciences,
Cambridge Unj.versity.

School of Environmental Sciences,
Universi ty of East Ang1ia.

I4AFF Fisheries tab.,  Lowestoft

COEESIVE SEDIilEIITS NESEARCE

TITLE
North East coast cohesive sediment Dynanics study (NEccEsEDs)

SPONSOR(S): DOE and I,IAFF

srART DAitE: 1sr June, 1988 COl,tpLETroN DATE: 30th April 199L

PTIBLICATIONS:

No  pub l i ca t i ons  ye t

DESCRIPTTON OT PROJECT:

Field study of lrave-current interaction and resulting stresses and
sediment resuspension over saady mud beds in the near shore region
betveen the Tyne and the Tees. Study of the mechanical properties of the
sedi-nent, their geochenistry and radlochemistry in order to assess
contnminant load!.ngs and rates of accumulation and bioturbation. Study
of the bydrography of the region and the dlspersal of fine suspended
sediment trapped inshore of the Flamborough Front. Development of new
instrtrnentation for study of the wave-iurrent botrndary leyer, bed
roughness and sedinent setting velocity dist,ribution.

OUTLffE OF PROCRESS UP TO E}TD 1988:

Site selection: areas betrreen Tyne and Tees surveyed and sampled to find
area of mud bed in ldater shallower than 30 m where wave action will be
great  in  s to rms.
Trial deployment of MAFF tetrapod with e.m. and pressure sensors and
0.25 m transmisometer over 25 hour periods. Data have been used to
examine structt l re-f low interferences, sensor performance and spectral
character ist ics of f low with and without wave act ion.
Tr ial  deployments of new sett l ing tube (red.esign of owen tube),  the
QurssET (Quasi in si tu sett l ing tube).  Median sett l ing veloci ty is
6 x 10-3 nur/s with a glodal value of 7 x l_0-z sxn/s.
Grant-Madsen-Glen (GMG) model for the sedi-glent strat.ified wave-currenr
boundary layer set up and numerical experiments run on conditions likely
to  be  encountered  o f f  N .E.  coas t .
Models of spectral windows for Reynolds Stress estination j.n sed,iment
stratified flows investigated to provide guid,ance in instrument and
experinental design. we will be measuring stress both from u,w, and
dissipat ion-region data .
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