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ABSTRACT

This report describes the research carrled out under contract
PECD 7/6/LLO. The objectlves of rhe research were:

l-. To collaborate with unlverslty and poLytechnlc researchers carrying
out researeh on coheslve sedLments wlth other fLnanclal support, by
providlng HR staff support, HR experlmental facllltles and
serv ices .

2. To collate and interpret cohesive sedinent research carrled out by
universi.ties and polytechnics, collaboratively or otherwlse, so as
to make lt available for practlcal- engineerlng applications.

The contract enabled HR l{alllngford to support seven universlty and
polytechnic research projeets ln cohesive sedinents. Each project has
been described in a separate report; the abstract from each of these
reports ls included as an appendLx.
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1. INTRODUCTION

This contract commenced in L987/88 and flnished at

the end of March 1991. It was jointly funded on a

50/50 basis by the Departnent of the Environment and

HR Wallingford.

The objectives of the contract were:

1. To collaborate with university and polytechnic

researchers carrying out research on cohesive

sediments with other financial support, by

providing HR staff support, HR experimental

faci l i t ies and servi-ces.

2. To collate and interpret cohesive sediment

research carried out by universities and

polytechnics, col laborat ively or otherwise, so

as to make it available for practical

engineering appl icat ions.

2. COLI.ABORATIVE PROJECTS

The contract enabled HR Wallingford to support seven

universicy and polytechnic research projects in

cohesive sediments:

- Response of cohesive beds to fluid shear

(Polytechnic South l lest)

- Cohesive sediment modell ing (University of

L iverpool)

- The transport of cohesive sediments in

estuaries (University of Birrningharn)

- Rheology of cohesive sediments under waves

(Univers i ty  Col lege Swansea)

- Inter-tidal zone cohesive sediment transport

processes (Univers i ty  of  Bi r rn ingham)

-  Biogenic factors in  the in-s i tu  erodib i l i ty  of

sediments (Univers i ty  of  Br is to l )



In-si tu erodibi l i ty of  cohesive sediments

(University of Southampton)

The first two listed projects were undertaken and

completed during this contract and the remaining

five projects are on-going and being supported by

another DoE/HR funded contract.

Response of cohesive beds co fluid shear

Hydraulies Research worked in collaboration with the

Department of Mathematics and Statistics (Dr T E R

Jones and Dr P Jarnes) of Polytechnic South irlest on a

SERC contract. Tests have been conducted in the HR

carousel flurne to measure the three components of

the velocity f ield and used in calibration of a

turbulence numeri-ca1 model of the carousel f low seL

by the research assistant (Dr D Grahan) of the

Polytechnic. Flush mounted shear stress probes have

been fitted into the HR carousel f lune and tests

have been completed to measure the bed shears.

These have been compared with the results of the

numerical model. Tests have been conducted on mud

water systems in annular rheometers at Polytechnic

Southwest. The contract was completed in November

1990 .

This contracL provided HR and the research community

with a proven flow model for the HR carousel f lume.

This enabled HR to improve the testing techniques

for determining the engineering properties of

cohesive sediments using the carousel f lurne. It

also enhanced the general facil i t ies at HR in

cohesive sediment experimentation which were

available through the contract to researchers.

HR Wallingford produced a detailed report on the

hydrodynamics of the carousel f lume (HR Report SR

239) the abstract of which is presented in



Appendix A. A joint paper on the hydrodynamics of

the carousel t it led 'The prediction and measurement

of bed shear stress in an annular f lune' has been

prepared for publication. The abstract of the paper

is given in Appendix B.

Cohesive sedirnent rnodell ing

A collaborative projeet with Departmenc of Civil

Engineer ing (Prof .  B A O'Connor)  of  L iverpool

University on their SERC funded project on

modell ing of cohesive sediment processes has been

undertaken. Laboratory tests have been conducted at

Hydraul ics Research to look at  the erosion,

entra innent ,  consol idat ion and set t l ing propert ies

of urud from Grangenouth Docks. A researcher from

Liverpool University spent f ive weeks at Hydraulics

Research conducting some of the laboratory tests. A

report describing all the tests was produced (HR

Report  SR 197) and the abstract  is  presented in

Appendix C.

A collaborative field survey exercise at Grangemouth

was undertaken in whieh standard measurements of

flow and suspended solids were obtained at six

points on the Fi r th of  Forch.  Deta i led moni tor ing

of f luid mud development and movement rsas attempted

using instrulents mounted close to the bed on the

submerged mud banks. The data was used in the

cal ibrat ion of  the cohesive sedimenc t ransporc

models being developed by Liverpool University. A

f ie ld invest igat ion repor t  was produced (HR Report

SR 224) the abstract  of  which is  g iven in

Appendix D.



3 . COHESIVE SEDIMENT RESEARCH DATABASE

The collation of cohesive sediment research projects

was undertaken by ttR as Part of this contract.

Init ially, a questionnaire was circulated widely in

the uK requesting information on active researeh

projects in the field of cohesive sediments. The

responses were collated into a rePort which was

distributed throughout the IIK and to a number of

overseas researchers. The abstract and summary l ist

of  pro jects of  th is  repor t  (HR Report  SR 217) are

presented in Appendix E.

This exercise was extended to include Belgium,

France and Japan one year later. A HR report was

produced (HR Report  SR 233) which was d is t r ibuted to

researchers throughout the world. The abstract and

sunmary l ist of research projects are given in

Appendix F.

The interpretacion of cohesive sedimenc research and

i ts  d isseminat ion for  pract ica l  engineer ing

applicacions ltas achieved by conLributing to a one-

day SERC seminar held at HR on 4 April 1989 on

pract ica l  problems in cohesive sediments-  The

seminar was attended by 95 participants and the

progranme is given in ApPendix G.

4. CONTINUING COLI.A,BORATIVE PROJECTS

Five collaborative projects commenced during this

contract and are on-going. A brief sunmary of these

is presented below.

The transoort of cohesive sediments i! eslueri€-g

Collaborative work with the Department of Civil

Engineering (Dr J R West) at Biruringham University

on a SERC funded project commenced in Spring of



1990.  The objeet ives of  the pro ject  are to obta in

field turbulence measurements in two estuaries, to

conduct fluure experiments at HR on nuds from the

estuari.es, and to consider theoretical- relationships

for the erosion and entrainment of mud layers. The

Parret t  estuary has been selected as one s i te .  This

estuary was also studied in respect of f luid mud

movements by HR in the Summer of 1989. This wil l

provide valuable experience and daca to the SERC

projecc. A field exercise is planned for the summer

o f  1 9 9 1 .

Rheology of eohesive sediments under waves

The Department of Chenical Engineering (Dr D J

IJil l iams) at University College Swansea was awarded

a three year SERC grant to study the structural

response of a cohesive sedinent bed to wave action.

A post-doctora l  research assis tant  (Dr  N Babotope)

was appointed. An in-situ rheomeuer wil l be further

deweloped and deployed in cohesive sediurent beds in

a wave flume at HR. From the tests a theory for

predict ing the st ructura l  response wi l l  be

formulated and proved.

Inter- t ida l  zone cohesive sediment  i ransport

p rocesses

This is a SERC CASE Studentship wich HR which

commenced in October 1990.  IT is  looking ac the

mechanisms of erosion and deposition of cohesive

sediment for estuarine inter-tidal zones using

field, laboratory and mathematical modell ing

techniques. The SERC award is in the Department of

Civil Engineering (Dr J R West) at Birrningham

University. Visits to HR have been nade by the

research student (Mr D Freeman) and discussions

have taken place with respect to field work planned

for  the sunmer of  1991.



q CONCLUSIONS

Biogenic factors in  the in-s icu erodib i l i ty  of

cohesive sediments

This ls a NERC CASE Studentship with the DePartmenc

of Botany (Dr D Paterson) at Bri.stol University.

The topic is the study of in-situ erodibil l ty of

cohesive sediment with respect to the biological

faetors influencing its behaviour. The research

student (Mr C George) has made four long visits to

HR so far to measure the erosion of cohesive

sediments us ing HR fac i l i t ies.

In-s i tu  erodib i l i ty  of  cohesive sediments

Support has been given by HR to a SERC funded PhD

student (Mr C Cowgill) of the Department of Civil

Engineering at Southanpton University who is

developing an in-sicu flurne to measure the erosi-on

shear strength of cohesive sediment in the intser-

tidal zor.e.

This contracc has succeeded by rnaking available to

researchers the facil i t ies and experience of HR and

in so-doing has added value to a number of research

projecLs in  cohesive sediments.  The col la t ion and

dissemination of research results by HR through che

database and the seminar were very well received by

researchers and pract ica l  engineers.

The second phase of this work under the three year

contract PECD 1/6/192 which commenced in April 1990

wi l l  support  the on-going col laborat ive pro jects and

include an updated version of che Estuarine Muds

Manual .



APPENDICES.





APPENDIX A

Abstract of  HR Report SR 239:

The Hydrod)manics of the Carousel

January 1-990





Abstract

A research programme has been undertaken by Hydraulics Research in
conjunction with Polytechnic south west (psw) to measure and predict the
hydrodynamics of the HR carousel flume. The project was funded jointty by
the science and Engineering Research councit, Hydraulics Research Limited
and the Department of the Environment.

The aim of the work descr ibed in this report  was ( i )  to measure the
hydrodynamics of the Carousel,  ( i i )  to apply the HARWELL-FLOW3D
mathematical model to the flow in the carousel, and (iii) to compare shear
stress results derived from the Carouseland the mathematical model.

This successful study has increased the breadth and depth of knowledge of
the hydrodynamics of lhe carousel which has improved the reputation of the
carousel as a major and unique UK research facility. The study has enabled
the carousel to be more widely used for engineering research on cohesive
sediments both by Hydraulics Research and by other UK research institutions.

The accuracy and scope of the engineering tests on cohesive sediment
samples from sites around the world which are carried out by Hydraulics
Research in the Carousel have been improved by the results of this study.
The ability to predict lhe movement of cohesive sediment within coastal.
estuarine or inland waters has a signi f icant economical and ecological
importance in the development of new engineering works and the maintenance
of existing installations. The luture viability of a proposed new port, for
example, could largely depend on the cost of rouline dredging necessary to
sustain i ts accessibi l i ty to shipping. Many other schemes, such as the
reclamation of intertidal flats, or the construction of flood protection structures
or the laying of outfalls, also require a sound engineering appraisal of the likely
changes in the patterns of sediment movement which will result after the
scheme is built. Furthermore, the capability to predict the movement of
cohesive sediment is crucial in the understanding of the distribution of certain
pollutants, in particular heavy metals which are adsorbed on to clay and silt
particles.

As yet, it is not possible to predict the behaviour of a cphesive sediment from
its physical and chemical properties alone and the principalthrust of research
has been to determine in the laboratory, for a given set of flow conditions, lhe
behaviour of a sample o{ the cohesive sediment taken from the field.

The Carousel f lume is an annular f lume, with an outer diameler of 6m, a
channel width of 0.4m and depth of 0.35m, and has a detachable roof 0.09m
thick. The flume stands approximately 1.1m off the ground, supported by 12
brick pillars. The channel and lhe roof are conslructed of fibre glass, with a
0.12m long perspex section in the channel for viewing. The roof fits into the
channel, and floats on the fluid. Fluid motion in the Carousel flume is induced
and continued by the drag between the roof and the fluid surface as the roof
rotates.

Experiments were undertaken to rneasure al l  lhree veloci ty componenls
(circumferential, vertical and radial) of the flow within the Carousel. PSW has
applied the HARWELL-FLOW3D package to numerically model the turbutent
flow of clean waler in the Carousel. This dala was compared with velocity



measurements within the flume and found to give good agreement for the
primary flow tield.

A new method of measuring bed shear stress in the Carouselwas deployed
using flush mounted hot wire anemometry probes. Allstress measurements
were made in clean water. The data retdeved by lhe shear stress probes was
compared with shear stress data from the HARWELL-FLOW3D model ard the
correlation was found to be good.

The measured and predicted shear stress data was also compared with the
depths of erosion across the width of the Carousel flume for a number of muds
previously tested by Hydraulics Research. This indicated that the depths of
erosion of the cohesive sediments closely reflected the applied bed shear
stress within the Carousel.

The shear stress probes have not yet been used with cohesive sediment
suspensions as they would be very susceptible to surface damage without a
secondary polymer coating.



APPENDIX B

Abstract of HR/South l, lest Polytechnic joint paper:

The Prediction and Measurement of Bed Shear Stress

in an Annular Flune
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THE PREDICTIOI.I AND MEASUR.EMENT OF BED SHEAR STRESS IN AN ANNI'T.AR FLIJME

by

D .  L C r a h a m ,  P . l V . J a m e s ,  T . E . R . J o n e s ,  J . M . D a v i e s  a n d  E . A . D e l o t

P o l y t e c h n i c  s o u t h  w e s t , D r a k e  c i r c u s ,  p l y m o u t h ,  D e v o n ,  E n g l a n d ,  p L 4  8 A A

ABSTRACT

c o h e s i v e  s e d i m e n t  b e d s  o c c u r  i n  a  v a r i e t y  o f  n a t u r a l  a n d  m a n - m a d e

e n v i r o n m e n t s ,  f o r  e x a m p l e  i n  h a r b o u r s ,  m a r i n a s  a n d  e s t u a r i e s .  A  k n o w l e d g e

o f  t h e  w a y  i n  w h i c h  s u c h  b e d s  m o v e  w h e n  a c t e d  o n  b y  a n  o v e r l y i n g  f l o w  i s

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

A  p a r a m e t e r  w h i c h  h a s  a  v e r y  s i g n i f i c a n t  i n f l u e n c e  o n  t h e  s e d i m e n t

b e h a v i o u r  i s  t h e  c r i t i c a l  b e d  s h e a r  s t r e s s  f o r  e r o s i o n .  T h i s  i s  t h e  s h e a r

s t r e s s  a t  t h e  s e d i m e n t  s u r f a c e  a b o v e  w h i c h  e r o s i o n  w i l l  t a k e  p l a c e .  T h e

c r i t i c a l  s h e a r  s t r e s s  c a n  b e  e v a l u a t e d  i n  t h e  l a b o r a t o r y  u n d e r  c o n d i t i o n s

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

T h e  m a i n  p u r p o s e  o f  t h e  w o r k  d e s c r i b e d  i n  r h i s  p a p e r  i s  t o  i n v e s t i g a t e

e x p e r i m e n t a l l y  a n d  t h e o r e t i c a l l y  t h e  f l o w  o f  w a t e r  i n  a n  a n n u l a r  f l u m e .

V e r y  g o o d  a g r e e m e n t  i s  f o u n d  b e t w e e n  m e a s u r e d  c i r c u m f e r e n t  i a l  v e l o c i t y

p r o f i  l e s ,  o b t a i n e d  b y  l a s e r  d o p p l e r  a n e m o m e t r y ,  a n d  p r o f i  l e s  p r e d i c t e d  b y

t h e  c o m p u t a t  i o n a l  f l u i d  d y n a m i c s  p r o g r a m  H A R W E L L - F L O W 3 D .  M e a s u r e m e n r s  o f

t h e  b e d  a n d  w a l l  s h e a r  s t r e s s e s  a r e  m a d e  u s i n g  h o t - f i l m  p r o b e s  a n d  t h e s e

t o o  a g r e e  r e a s o n a b l y  w e l  I  w i  t h  t h e o r e t  i c a l  p r e d i c r  i o n s .

A n o t h e r  p a r a m e I e r  o f  i m p o r t a n c e  i s  t h e  s e d i m e n t  s h e a r  s t r e n g t h  a n d  i t s

d e p e n d e n c e  o n  s e d i m e n t  d e p t h .  B y  c o m p a r i n g  e r o d e d  s e d i m e n t  c o n t o u r s  w i t h

p r e d i c t e d  s h e a r  s t r e s s  p r o f i  l e s  a  s i m p l e  m e t h o d  e m e r g e s  f o r  p r e d i c t  i n g

t h i s  d e p e n d e n c e .  F i n a l  l y ,  a  b r i e f  l o o k  i s  t a k e n  a t  r h e  r v a y  i n  r v h i c h  s i n r p l e

m o d i  f i c a t  i o n s  t o  t h e  f l u m e  c r o s s - s e c t  i o n  a f f e c t  t h e  p r e d i c t  i o n  o f  b e d

s t r e a r  s t r e s s .  A n  a s s e s s m e n t  c a n  t h e n  b e  m a d e  o f  t h e  s e n s i t i v i t v  o f  b e d

s t r e a r  s t  r e s s  p r e d i c t  i o n s  t o  n o n - u n i  f o r m  b e d s .

t  H y d r a u l  i c s  R e s e a r c h ,  W a l  I  i n g f o r d ,  O x o n ,  E n g l a n d ,  O X l 0  8 B A
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Grangemouth Mud Properties

February 1-989





ABSTMCT

Hydraulics Research (HR) and the Department of the Environment (DoE) havejoint ly funded research with the obJect ive of col laborat ing with Unlv"t" i ty
and Polytechnic researchers in the i ie ld of eohesive sedimlnts.  one such
col laborat ion was undertaken vr i th the Department of Civi l  Engineering at
Liverpool University, which received a two year grant frorn the Science and
Engineering Counci l  commencing October l9BB, to i tuay mud process model l ing.
Hydraul ics Research had committed to provide support  for t i r is research by
assist ing in the test ing of mud from lhe si te al-  which the mud process
mode l l ing  was to ,be  inves t iga ted .  Ass is tance was a lso  to  be  g iven in  the
execut ion of a f ie ld.survey at the si te.  The si te chosen for the study was
Grangemouth on the Fir th of Forth, Scot land.

An invest igat ion of the propert ies of Grangemouth mud, was undertaken at
Hydrau l i cs  Research  by  HR s ta f f  and a  v is i i ing  research  ass is tan t  f rom
Liverpool Universi ty.  The study comprised st lndard mud tests to measure the
conso l ida t ion  and eros ion  proper t ies  and new inves t iga t ive  techn iques  to
determine the 1ike1y importance of other cohesive sediment transoort
p r o c e s s e s

New techn iques  were  used to  s tudy  the  se t t l ing  o f  cohes ive  sed, iment  on
s lopes  and the  en t ra inment  o f  f lu id  mud by  f l6w ing  water .  Both  o f  these
processes  were  pos tu la ted  as  be ing  impor tan t  in  the  t ranspor t  mechan isms a t
Grangemouth .  An a t tempt  w i l I  be  made to  observe  these pro" " . " " "  in  the
f ieLd during the forthcoming survey exercise at Grangemouth. The results of
the  labora tory  s tud ies  descr ibed in  th is  repor t  and the  f ie ld  measuremenls
wi l l  be used in the development of a three dimensional mud transport
numer ica l  mode l  a t  L iverpoo l  Un ivers i ty .

Sed imento logy  tes ts  were  under taken to  de termine par t i c le  s ize  d is t r ibu t ion ,
organ ic  conten t ,  bu lk  dens i ty  and ca t ion  exchange capac i ty  o f  the  mud.
standard laboratory tests were run to d,etermine the 

"on"oi idut ion 
and

eros ion  proper t ies  o f  the  mud.  S ix  conso l ida t ion  tes ts  were  conducted  in
se t t l ing  co lumns and empi r i ca l  re la t ionsh ips  be tween e f fec t i ve  s t ress  and
dry density and between permeabi l i ty and dry density were determined. Three
erosi-on tests were conducted in the 

"".olrr" i  
f lume from which an empir ical

re la t ionsh ip  be tween eros ion  shear  s t rength  and dry  dens i ty  was found and an
es t imated va lue  o f  the  eros ion  cons tan t .

New labora tory  techn iques  were  employed to  s tudy  the  process  o f  depos i t ion
of sediment on slopes and the entrainment of f lu id mud in f lor+ing water.  A
researcher  f rom L iverpoo l  Un ivers i ty  conducted  tes ts  in  a  smal t  i i t t ing
f lume a t  Hydrau l i cs  Research  to  inves t iga te  the  depos i t io "  o i - * "a  on  s lopes .
T\uo mechanisms for movernent of the mud down the slope were id,ent i f ied. The
f i rs t  was  "dens i ty  f low" ,  wh ich  was thought  to  be  d lpendent  on  the
occur rence o f  h indered se t t l ing  ( fo r  wh i "ch  the  near -Led concent ra t ion  needed
to  exceed approx imate ly  10  g1- t ) .  The second mechan ism was "bed s lump, , ,
wh ich  occur red  i f  a  weak mat r ix  o f  f loccu la ted  sed iment ,  fo rming  on  t i re  bed,
exceeded a  c r i t i ca l  th ickness .  The c r i t i ca l  th ickness  was foun i  to  be
dependent on the bed sIope. Re-entrainment of the moving bed layer into the
overly ing suspension and erosion of the underly ing mud l Ia,  Uy t |e moving
bed 1ayer ,  were  no t  observed in  the  exper iments .  Bed s lump v ls  cons idered
to  be  the  main  mechan ism fo r  down the  s lope t ranspor t  o r  mua.



Tests were conduct,ed in the carousel flume to investigate the entrainment
fluid mud by flowing water. It r.ras intended to examine the importance of
the bulk Richardson number in determining the cr i t ical  condit ions for
entraj .nment.  However,  iL was found to be general ly di f f icul t  to generate
the carousel the desired ini t ia l  condit ions of a f lu id rmrd layer beneath a:
overly ing less concentrat,ed suspension. Nevertheless, instabiLl t j .es were
seen in the form of interfacial  waves between the fLuid mud and overly ing
f lowing suspension in some of the tests.



APPENDIX D

Abstract of HR Report SR 224:

Grangemouth Fluid Mud Study: Field Investigation

June l-990





ABSTRACT

Hydraullcs Research (HR) and the Department of the Environment (DoE) have
Jointly funded research wlth the objectlve of collaborating wlth Unlversity
and Polytechnic researcherg ln the iield of cohesive sediments. one guch
collaboratlon was undertaken wlth the Department of Civil Englneering at
Liverpoor university, whlch received a grant from the scienc6 and
Engineering CounciL cornmenclng October tgAg, to study mud process modelling.
Hydraulics Research had cornmitted to provide support- for this research by
aesisting in the execut,Lon of a field survey at- lhe site at whlch the rmrd
process modelling was to be lnvestlgated. Asslstance was also glven in the
testing of mud from the site (Ref I). lhe site chosen for the Jtudy was
Grangemouth on the Firth of Forth, Scotland.

An intensive prograrme of field measurements was undertaken at the site by
staff from HR and Liverpool University in close collaboration with the Forth
Ports Authority who provided the necessary survey vessels. The prograrnne
comprised standard anchored vessel rneasurlments and measurements of
suspended solids concentrations at eix posit ions in the vicinlty of
Grangemouth Harbour to gain an insight into patterns of water and silt
movement during the tidal cycle. A new inveitigation technique was
implemented to measure the movement of fluid nrud.

During the field_ survey new techniques were used in order to attenpt Lo
observe the settling of cohesive sediment on bed slopes and the entrainment
of-f luid mud by f lowing water. Both of these processes were postulated as
being irnportant i.n the transport mechanisms at Grangemouth. ihe results of
the studies described in this report and the results of earl ier laboratory
investigations (Ref 1) wil l  be used in the development of a three
dimensional mud transport numerrcal model at Liverpool universiry.

Anchored vessel measurements were made during a period when the tidal range
at Grangemouth was rnid way between that of a mean spring and a mean neap
range. At each of the six monitoring posit ions, measurements of t idal i low
components were made for a fuII t idal cycle (approximately 12.5 hours).
rnformation collected during this exercise wiI l- be used tt creare a
calibration data base for the numerical mode1.

In addit ion to the above t idal measuremencs, sensors instal led at the
entrance to Grangernouth Dock recorded suspended solids concentrations during
the entire duration of the f ield survey. This information was to be
predominantly used by HR j.n the developing of a dredging experiment in order
to determine si l tat ion rates at ship Ulrtf is.

A new measurement technigue was employed in an attempt to record the
movement of fluid mud on the intertidal banks and in the harbour bellmouth.
The instrument used was a 'sonatest '  osci l loscope and echo sound,er
transducer. With the small transducer f ixed to a purpose buil t  bed frame it
was possible to measure bed levels to an accuracy of Letter than 0.1 mt. An
addit ional capabil i ty of the instrument is that i t  can ,,see,, through the
bed,.depending on the density of the materiar, up to a depth of several
centi-rnetres.



DetectLon of the bed and lts underlylng layers are dJ.splayed on the
oscllloscope by spikes of varlable arnplltude, the amplltude depending
density of the material and the positlon of the detected bed relative
transducer. During the observations the bed level was seen to change
to 50 rua during a tldal cycre, there being definite phases of eros:lon
deposition. rt was also considered that a layer of fluid mud about 5
thlek was observed late during an ebb tlde to be flowlng down a steep
lnto the harbour bellmouth.
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In all it was considered that the technique had substantial potential and
that the neasurement system could provlde conslderable lnsi.ght lnto physiceL
processes in any s{rnilar fleld study.
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ABSTRACT

Hydraurics Research (HR) and the Department of the Environnent (DoE) havejointly funded research with the objective of collaborating with University
and Polytechnic researehers in the iierd of cohesive sediments.

To ensure that HR were fully aware of ongoj.ng and recent past research on
cohesive sediments in the lJK, a questionnaire was circulaled in a letter
dated 29 November l98g to many researchers at uK institutions. rnforrnation
was requested on-project t iming, funding organisation, scope of work,
progrelts and publications to date. The returned compieted forms were
collated and distr ibuted to respondents and other inierested part ies.

Ttris report comprises the completed questionnaire forms and I one page
surnary of projects.
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ABSTRACT

Hydraullcs Research (HR) and che Department of the Environment (DoE)
have Jointly funded research wlth the obJectlve of HR collaborating
sith University and Polytechnic researchers ln the fleld of cohesiwe
sed imen ts .

To ensure that HR were fully arrare of on-going and recent past
research on coheslve sedlments in the IJK, a database of proJects lras
collated and publlshed in March 1989 (HR Reporr sR 217). A requesr
for lnfornation of proJects \ras then sent during 1989 to researchers
in Belgium, France, usA, Japan and Holland nlth the assi.stance of Dr
Reg Parker (usA and Japan) and professor Brlan o,connor (Hol1and).
rn addition, the uK researchers \rere requested to up-date their
in format ion in  la te 1989.

This report comprises the completed questionnaire forms recelved from
researchers i.n the UK, Belgium, France and Japan together wlth surumary
l is ts  of  tshe pro jects.  unfor tunate ly ,  no repl ies \ rere obta ined f rom
the USA or  Hol land.
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APPENDIX G

Progranme of one day Seminar:

SERC Initiative in Cohesive Sediments: Some

practical problems and how to solve them

4 Apri l  1-989





SERC IMTIATTVE IN COHESTVE SEDIMENTS

SOME PRACTICAL PROBLEMS AND HOW TO SOLVE TFMM

One Day Seminar, Tuesday 4 April 1989
Hydraulics Research Ltd, Wallingford, Oxon, OX10 8BA

PROGRAMME

Session i - The problems and how to tackle them

Chairman : Professor D.M. McDowell

10.00 - 10.30 Arrival and coffee

10.30 - 10.40 Introduction
(Professor D.M. McDowell)

10.40 - 1 1.05 Some problems with marine cohesive sediments
(Mr A.A.C. Baker, Divisional Direcror, Binnie & Partners)

1i.05 - 11.30 Some field and laboratory studies of marine sediments
@r E.A. Delo, Hydraulics Research Ltd)

11.30 - 12.05 Some problems with sewer sediments
@r R.W. Crabtree, Water Research Centre)

12.05 - 12.30 The SERC initiarive
(Dr W.R. Parker, Blackdown Consultants)

12.30 - 12.45 Discussion

Session 2 - The answers and how to obtain them

Chairman : Mr G. Thompson (Binnie & partners)

14.00 -14.25 Laborarory and field tests
(Dr G.C. Sills, Oxford University)

14.25 - 14.50 Rheological Tests
(Dr P.W. James, Plymouth polytechnic)

14.50 - 15.i5 Modell ing of cohesive sediments
(Professor B.A. O'Connor, Liverpool University)

i5. 15 - 15.40 Modelling ofradionuclides
(Dr P.A. Gurburr, MAFF, Lowestoft)

15.40 - i6.00 Discussion

16.00 - 16.30 Tea

Cost: f20

For further details contact: Dr Donald W. Knight, SERC Programme Coordinator
Civil Engineering Departmenr, Universiry of Birmingham
P.O. Box 363 B 15 2TT (021-4r4-s07515A49)






