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Reference and contact details: PWR/5

Research

Dates: 1948-1986
Extent: 5 series (71 items).

Scope and Content:

The papers in this section of the archive reflect the theoretical and experimental research activities
and interests pursued by Peter Rowe throughout his career, from his early investigations into sheet
pile walls in the late 1940s and 1950s, through work on dams and reservoirs in the 1960s, to the
testing of offshore structures in the 1970s and 1980s. The majority of Rowe's research took place at
the University of Manchester, and was greatly facilitated by the construction of the massive
centrifuge adjacent to the Simon Engineering Laboratories. This was designed to test dam structures,
but was later used extensively to test offshore oil and gas facilities (PWR/5/4). The development of
the Rowe Consolidation Cell for testing clays, and the ring shear apparatus used to measure the
shearing resistance of drained soils, are also documented in this section of the archive (PWR/5/2).

Although Rowe's academic research contrasted with his commercial consultancy work, inevitably
there was significant cross-fertilization between the two aspects of his career. Engineering problems
and issues encountered in the course of consultancy projects tended to influence Rowe's research
interests, and provided 'real-world' data for testing and experimentation, much of which was very
practically based. Simultaneously his work as a consultant benefited from the knowledge he gained
in the laboratory. Consequently there is some overlap of subject matter between PWR/4 and PWR/5.

Arrangement:

As there was no inherent arrangement to the research papers, this section of the archive has been
broken down into the various aspects of Rowe's research work, based on his curriculum vitae.
Included in this section are files of correspondence relating to the manufacture of the Rowe
Consolidation Cell and the centrifuge, since these were developed in tandem with the research work.
The subfonds PWR/S contains the following series:

Related Units of Description:

See also the Consultancy section of the archive, PWR/4, and the Publications and Technical Papers
section, PWR/6. Some of Rowe's research proposals and findings are outlined in his letters to fellow
academics and civil engineers; these can be found in PWR/10/3 and PWR/10/4.

Publication Note:

The following theses were submitted to the University of Manchester by M.Sc. research students
under the supervision of Peter Rowe. Copies of all the theses are available in the John Rylands
University Library, although they do not form part of the archive.

G.R. Sides, 'Foundation settlements on sand' (1955).

S.Y. Andrea, 'The stability of piling in clay' (1956).

G. Watkinson, 'Anchored sheet-pile walls in clay' (1956).




[.G. Bowrie, 'The long-term strength of clay' (1956).

P.H. Oldham, 'The shear strength of clay at equilibrium' (1956).

B.N. Verry, 'Anchored sheet pile walls in clay' (1957).

B.M. Freedman, 'Triaxial tests on sands' (1959).

F.M. Rahmatallah, 'Study of the factors affecting the coefficient of consolidation of clay' (1959).
J. Barnes, 'Experimental evidence for the stress-dilatancy theory' (1960).

J.E. Gray, 'The relationship between principal stresses, dilantancy and friction angle of a granular
material' (1960).

A. Briggs, 'Strutted sheet pile excavation in cohesionless material' (1960).

R.G. Holland, 'The measurement of the coefficient of consolidation of remoulded lacustrine
clay' (1960).

J.A. Cheetham, 'An investigation of the factors influencing the value of the coefficient of
consolidation of a compacted clay fill material' (1961).

D.B. Oates, 'Experimental evidence of the stress-dilatancy theory' (1962).

N.A. Skermer, 'A study of the stress-dilatancy characteristics of clay' (1962).

K.Z. Andrawes, 'The behaviour of particulate materials in the 'at rest' state' (1964).

A.J. Berry, 'Primary and secondary consolidation of clay' (1965).

A.J. Khayatt, 'The influence of stress path on the stress-dilatancy behaviour of sand' (1965).
R.J.W. McDermott, 'The use of free ends in the triaxial testing of clay' (1965).

M. Mesdary, 'The lateral resistance of sand to displacement' (1966).

S.T. Wharton, 'The consolidation characteristics of artificially layered soils' (1966).

D.Y. Larmour, 'One dimensional consolidation of partially saturated clay' (1966).

E.L. Shipley, 'Laboratory permeability tests on undisturbed samples of an estuarine clay' (1967).
D.C. Procter, 'The stress-dilatancy behaviour of dense sand in the hollow cylinder test' (1967).
A. Wightman, 'The stress-dilatancy of sands during plane strain compression' (1967).

C.B. Hill, 'Consolidation of compacted clay' (1967).

R.D. Parkes, 'Determination of density changes in a sand mass by a gamma ray technique' (1968).

H.A. Elhag Ismail, 'Effect of mean stress and straining conditions on the dilatancy behaviour of
sand' (1969).
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R.O. Birdsall, 'A theoretical and experimental investigation of mildly non-linear consolidation
behaviour in saturated soils' (1970).
N.A.D.R. de Alwis, 'Fabric analysis of two clays in relation to permeability' (1970).

R.W. Sarsby, 'Undrained stress path characteristics of clay elements in plane strain and triaxial
compression' (1970).

W.H. Craig, 'The undrained shear strength of a boulder clay in an element and in the mass' (1970).
S. Kay, 'An experimental and theoretical study of hollow cylinder tests on sand' (1970).
G. Pavlakis, 'Permeability characteristics of partially saturated soils' (1970).

M. Richardson, 'The consolidation of peat' (1971).

R.A. Fraser, 'Applications of the finite element method in soil mechanics' (1971).

L.D. Fuglsang, 'Preliminary centrifugal studies of the deformation and failure of uniform earth
slopes' (1971).

R.R. Barton, 'Direct measurement of interparticle friction' (1972).

D.P. O'Halloran, 'Analysis of prestressed multi-anchored retaining walls by the finite element
method' (1974).

J.S. Al-Zubaidi, 'Behaviour of soil slopes under drawdown condition' (1975).

J.H. Khaffaf, 'The behaviour of saturated undrained clay under cyclic loading conditions' (1975).
G.P. Ellis, 'The behaviour of North Sea sand under cyclic loading conditions' (1975).

M.P. Boon, 'Load tests on model ground anchors' (1975).

J.M. McGrath, 'Model foundation simulation of North Sea gravity platforms' (1976).

N.A. Kalteziotis, 'An experimental study of the elastic behaviour of a granular mass under constant
effective stress ratios' (1976).

E.H. Haddad, 'An experimental investigation into the effect of particle size on membrane
penetration' (1976).

Amr. E. Salami, "Numerical solutions for pile driving' (1976).
P.J.D. Neville-Jones, 'Model tests on North Sea oil production platforms' (1976).

A.W. Lloyd, 'An investigation of the mechanisms of liquefaction of sands under cyclic
loading' (1977).

P.J. Felton, 'Model sand bed preparation techniques' (1978).

A.J. Dubdub, 'Softening of clay under undrained cyclic shearing' (1979).
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Y .K. Chin, 'Elasto-plastic finite element analysis in foundation engineering' (1979).

P.C. Suen, 'Differential and integral methods of pile analysis' (1980).

N.M. Salim, 'Effect of rate of loading on offshore foundations' (1981).

J.A. Kachachi, 'The behaviour of normally and overconsolidated clays under cyclic loading' (1981).
N.Y. Khourshid, 'The effect of viscous pore fluid on the cyclic strength of sand' (1981).

T.C. Kiang, 'The influence of geometric non-linearity in geomechanics' (1981).

W.Q. Brook-Hart, 'Time stepping methods for linear dynamic structures' (1982).

E.E. Heshmati, 'Static and dynamic analysis of offshore structures' (1983).

G.B. Kachachi, 'The behaviour of clays under reversed undrained triaxial cyclic loading' (1983).
A. Mokrani, 'Rate effects in cohesive soils' (1983).

T.Y. Wong, 'The behaviour of laterally loaded piles in clay' (1983).

D.C.E. Oldham, 'Lateral load tests on piles' (1983).

M.D. Higham, 'Models of jack-up rig foundations' (1984).

The following theses were submitted to the University of Manchester by Ph.D. students under the
supervision of Peter Rowe. Copies of all the theses are available in the John Rylands University

Library, although they do not form part of the archive.

D. Bond, 'The use of model tests for the prediction of settlement under foundations in dry
sand' (1956).

J. Purushottam, 'Stability of earth masses by electronic digital computer' (1960).

D.H. Shields, 'The influence of vertical sand drains and natural stratification on
consolidation' (1963).

M.A. El-Sohby, 'The behaviour of particulate material under stress' (1964).

K. Peaker, 'Passive earth pressure measurements' (1964).

R.M.F. Isaacs, 'Active earth pressure of sand on a rigid translating wall' (1967).

J.P. James, 'Stress-displacement relationship for sand subjected to passive pressure' (1967).
A.O. Madedor, 'Consolidation characteristics of compacted clay' (1967).

A.J. Khayatt, 'Some incremental stress-strain relations for sand' (1967).

P.V. Parikh, 'The shearing behaviour of sand under axisymmetric loading' (1967).

N.A. Younan, 'Consolidation of layered clays' (1968).
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W.B. Wilkinson, 'Permeability and consolidation measurements in clay soils' (1968).

P.L. Berry, 'The consolidation of peat and clay' (1969).

A.P. Tyrrell, 'Consolidation properties of composite soil deposits' (1969).

A. Senthival, 'Passive resistance of sand to lateral displacement' (1969).

G.R. Sides, 'Pore pressure and volume change characteristics of compacted clay' (University of
Salford Ph.D. thesis, 1970).

P.Y.L. Tong, 'Plane strain deformation of sands' (1970).

J.A. Cheetham, 'The influence of fabric on the consolidation properties of clay soils' (1971).
G.P. Karunaratne, 'Fabric analysis of some natural soils in relation to permeability' (1971).

U. Birder, 'Constant head permeability measurements on compressible soils' (1972).

R.J.W. McDermott, 'Deformation characteristics of sand under axisymmetric loading' (1972).

J.E. West, 'An investigation into the influence of specimen size on the undrained shear strength of
undisturbed clays' (1972).

G. Subrahmanyam, 'Non-linear consolidation behaviour of saturated soils' (1973).

W.H. Craig, 'Model studies of the stability of clay slopes' (1974).

N.M. Al-Mosawy, 'Plane strain of sand in model tests' (1974).

R. Hobbs, 'Finite element analyses of centrifugal soil slopes' (1975).

S. Yildirim, 'Centrifuge tests of cuttings in clay' (1976).

G. Pavlakis, 'An investigation into the performance of a model earth dam' (1976).

F. Molenkamp, 'Static and dynamic analysis of off-shore gravity structures' (1977).

J.H. Khaffaf, "Weakening of undrained saturated clays under cyclic triaxial stress' (1978).
A.C.S. Wright, 'Silos - model and field studies' (1979).

N.K.S. Al-Saoudi, 'Offshore gravity platform model foundations' (1979).

R.W. Sarsby, 'The deformation behaviour of particulate media subjected to constant stress ratio
stress paths' (1979).

R.M. Thomas, 'Numerical solution in differential equations arising in engineering' (1979).
D.V. Griffiths, 'Finite element analyses of walls, footings and slopes' (1980).

Y.K. Chow, 'Dynamic behaviour of piles' (1981).
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S.K. Sabagh, '"Model pile tests in sand using the centrifuge' (1983).

W.T.P. To, 'Dynamic response of footings and piles' (1985).

B. Gilvary, 'Element by element methods for heat conduction problems' (1986).

M.O. Odiowei, 'Mathematical analysis of numerical methods for dynamic structural vibration
problems' (1986).

M.D. Lambson, 'The behaviour of axially loaded piles in clay' (1987).

S.W. Wong, 'Element-by-element methods in transient analysis' (1987).

J.H. Kan, 'Behaviour of laterally loaded piles' (1987).

C.O. Li, 'Finite element analyses of seepage and stability problems in geomechanics' (1988).
D.A. Shuttle, 'Numerical modelling of localisation in soils' (1988).

A. Mokrani, 'Centrifuge and finite element modelling of buried flexible culverts' (1988).

D.K.H. Ho, 'Analyses of geotechnical construction by the finite element method' (1989).

K. Tani, 'Stability of skirted gravity foundations on very soft clay' (1990).

D.J. Kidger, 'Visualization of finite element eigenmodes and three dimensional plasticity' (1990).

B.K. Huat, 'Simulation of field trial structures' (1991).

Reference and contact details: PWR/5/1

Sheet Pile Walls

Dates:1948-1957
Extent: 6 items.

Scope and Content:
This series comprises notebooks and files of notes compiled by Rowe in the 1950s, relating to

sheet pile walls. Rowe's research in this field culminated in the publication of his major paper,
'Anchored sheet pile walls' in the Proceedings of the Institution of Civil Engineers (1952).

Reference and contact details: PWR/5/1/1
Volume of research notes

Dates:c 1948
Extent: 1 hard-back volume. Condition: spine damaged.




Scope and Content:

The volume contains MS notes on soil mechanics, mostly summarizing publications on
the subject from 1932-1948. Includes notes on compression tests on clay soils,
apparatus for measuring the shear strength of soils, settlement analysis of engineering
structures, earth pressure of flexible walls, gravity bulkheads and culverts.

Related Units of Description:
See also PWR/6/3 for notes which Rowe compiled when formulating ideas for his text

book (not completed). These take a similar form, giving details of current research on
soil mechanics.

Reference and contact details: PWR/5/1/2
Volume of research notes

Dates: 1950s
Extent: 1 hard-back volume, 1 sheet.

Scope and Content:

Volume containing notes on flow and fracture of materials, budge circuits and sheet
steel piling. At the back of the volume are notes on statistical mechanics.

Reference and contact details: PWR/5/1/3

Volume of notes on sheet pile wall co-efficients

Dates: n.d. [c 1950]
Extent: 1 hard-back volume, 41 sheets . Condition: some damage to the spine of the
volume.

Scope and Content:

Volume and loose pages containing calculations and graphs. One page entitled 'Sheet
pile subject to passive force at top'.

Reference and contact details: PWR/5/1/4
'Anchored sheet pile retaining walls'

Dates:1952x
Extent: 1 folder.

Scope and Content:

Design procedures based on Rowe's research, with worked examples.




Reference and contact details: PWR/5/1/5
Notes on sheet pile wall research

Dates: Aug—Sep 1952
Extent: 5 soft-back volumes.

Scope and Content:

Exercise books with notes on relaxation, cantilever pile theory, theory of concrete
pavements and sheet piles.

Archival History:

These volumes were not kept with the rest of Rowe's papers, but remained in the
Department of Engineering of the University of Manchester.

Archival History:

The volumes were subsequently deposited by Dr W.H. Craig of the Department of
Engineering.

Reference and contact details: PWR/5/1/6

Notes on sheet pile walls at failure

Dates:1956-1957
Extent: 1 folder.

Scope and Content:

File entitled 'sheet pile walls at failure, dense sands, compressible subsoil', comprising
sheet piling data sheets and graphs of results.

Reference and contact details: PWR/5/2
The Rowe Consolidation Cell and Ring Shear Apparatus

Dates:1953—-1986
Extent: 12 items.

Scope and Content:

In the 1950s Rowe began work on the consolidation behaviour and permeability of clays,
initially using samples from the Derwent Reservoir site and the Manchester Ship Canal deposit
grounds. Existing equipment proved inadequate, and so Rowe developed at Manchester the
Rowe Consolidation Cell. This enclosed the sample between the body of the cell and a
convoluted upper rubber membrane, allowing the hydraulic pressure to act across a membrane.
This achieved uniformity of loading and allowed the testing of samples of up to 0.5 m. A
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detailed analysis of the uses of the cell can be found in Peter W. Rowe and Laing Barden, 'A
new consolidation cell', Géotechnique, vol. 16 (1966).

The ring shear apparatus was designed to measure the 'residual strength' of drained soils, 1.e.
the lowest shearing resistance, when a shear plane is formed and sliding continues on that
plane. The load was applied centrally to the cell body through a steel sphere and machined
spigot.

Both the ring shear apparatus and the Rowe Consolidation Cell were developed by Rowe at

Manchester and manufactured commerically by the Armfield Hydraulic Engineering Company
Limited of Ringwood, Hampshire. Rowe also provided detailed instruction manuals.

The series comprises diagrams of Rowe Cells; an instruction manual and commericial
catalogues issued by Armfield Hydraulic Engineering; and correspondence relating to
manufacturing, marketing and patent issues.

Related Units of Description:

See also PWR/4/2/7/94.

Reference and contact details: PWR/5/2/1

Diagram of a triaxial cell

Dates:21 Oct 1953
Extent: 1 design drawing. 50 x 75 cms (h x w).

Scope and Content:

Diagram based on Building Research Station design drawing no. 489, produced by the
Clockhouse Engineering Ltd. Drawing No.V. 7021.

Reference and contact details: PWR/5/2/2

Diagram of the Rowe cell

Dates: 12 Jan 1967
Extent: 1 design drawing. 75 x 100 cms (h x w). Condition: water damage to the
diagram has blurred some of the writing.

Scope and Content:

Diagram of the 10-inch diameter consolidation cell, produced by the Armfield
Hydraulic Engineering Company. Drawing No. EH 8955 G.

Reference and contact details: PWR/5/2/3

Instruction manual
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Dates:n.d. [1960s]
Extent: 1 volume.
Scope and Content:

Draft copy of the instruction manual produced by the Armfield Technical Equipment
Division for the Rowe Consolidation Cell.

Reference and contact details: PWR/5/2/4

Catalogues

Dates:n.d. [1960s]
Extent: 4 sheets.

Scope and Content:

Armfield catalogues for the Rowe Consolidation Cell, listing the advantages of the cell,
with photographs (issues 1-3). Armfield catalogue for the ring shear apparatus (issue 1).

Reference and contact details: PWR/5/2/5

Correspondence

Dates:25 Feb 1969-24 Jun 1986
Extent: 2 folders.

Scope and Content:

Correspondence between Rowe and Armfield Engineering Limited, relating to the
marketing of the ring shear apparatus and the Rowe Consolidation Cell.

Arrangement:

Divided into 2 folders: (1) 1969-1970, (2) 1971-1986.

Reference and contact details: PWR/5/2/6

Letter

Dates:18 Jul 1972
Extent: 1 sheet.

Scope and Content:

Letter from Laing Barden to Rowe, relating to Barden's efforts to promote sales of the
Rowe cell.




Reference and contact details: PWR/5/2/7

Letter

Dates: 9 Aug 1977
Extent: 1 sheet.

Scope and Content:

Letter from Engineering Laboratory Equipment Limited to Rowe, concerning Rowe's
comments on the specification of the Rowe cell, detailed in the 5th edition catalogue.

Reference and contact details: PWRIS_;’:-’I_H_S_

Correspondence

Dates:27 Oct—5 Nov 1978
Extent: 2 sheets.

Scope and Content:

Correspondence between Rowe and Fairclough Civil Engineering Ltd, with Rowe's
comments on the Bromhead ring shear equipment, manufactured by Wykeham Farrance.

Reference and contact details: PWRJS;’Z!‘)

Engineering Laboratory Equipment Ltd file

Dates: 1981-1982
Extent: 2 pieces.

Scope and Content:

The file contains design drawings of the ELE — Rowe Consolidation Cell and
correspondence concerning collaboration at the expiry of Armfield's patent for the Cell.

Reference and contact details: PWR/5/2/9/1

Diagrams of the ELE—Rowe Cell

Dates:19 Aug 1981-3 Feb 1982
Extent: 3 design drawings. 75 cm x 100 cm (h x w).

Scope and Content:
All drawn by S. Whitman of Engineering Laboratory Equipment Limited.

/1 Diagram of the 254 mm ELE- Rowe cell (SP 1179-D-001), 17 August 1981.
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/2 Diagram of the 76 mm ELE — Rowe cell (SP 1177-D-001), 2 September 1981.

/3 Diagram of the 151.4 mm ELE — Rowe cell (SP 1178-D-001), 3 February
1981.

Reference and contact details: PWR/5/2/9/2

Correspondence

Dates:2 Apr-17 Dec 1982
Extent: 1 folder.

Scope and Content:

Correspondence between Rowe, Engineering Laboratory Equipment Limited and
Armfield Technical Education Company, concerning their intended collaboration
following the expiry of the Armfield patent no. 1144158.

The file also includes an undated copy of the agreement between Rowe and ELE
as to marketing rights of the apparatus and a draft of the ELE operating
instructions.

Reference and contact details: PWR/5/2/10

Letter

Dates:3 Dec 1981
Extent: 1 sheet.

Scope and Content:
From J.J. Brady of the University of Melbourne to Rowe, asking for the calculations for

the Rowe Consolidation Cells, as the University was intending to manufacture them in
Australia.

Reference and contact details: PWR/5/2/11

Letter

Dates: 1 Nov 1983
Extent: 29 sheets.

Scope and Content:
From Gammon (Hong Kong) Limited to Armfield Technical Education Co. Ltd,

concerning problems when conducting equal strain consolidation tests with double
drainage in the vertical direction. With copies of the test results.
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Reference and contact details: PWR/5/2/12

List of service equipment for consolidation cells

Dates:n.d.
Extent: 2 sheets.

Reference and contact details: PWR/5/3

Dams and Reservoirs

Dates: 1960-1983
Extent: 5 items.

Scope and Content:
This series comprises research data on various aspects of the design and construction of dams
and reservoirs. The data particularly concerns radial flows to wells and dewatering bore-holes,

falling head permeability tests on piezometers, dam design details and reservoir clays. There
are also notes on sample clays from Derwent Reservoir and elsewhere.

Arrangement:
The papers were found loose, and were sorted by Mr John Scriven.

Related Units of Description:

For papers relating to Rowe's consultancy work on dams and reservoirs, see PWR/4/2/1.

Reference and contact details: PWR/5/3/1

Data

Dates:1960-1963
Extent: 24 sheets.

Scope and Content:

Relating to radial flow to wells (pumped) or dewatering bore-holes. Includes extract
from an article on Rutledge on relief walls, Transactions of the American Society of Civil
Engineers, vol. 112 (1947) pp. 1335-1360 and a copy of the final report on ground-
watering lowering trials at Derwent Reservoir by Sunderland and South Shields Water
Company, May 1960—-August 1961.

Reference and contact details: PWR/5/3/2

Notes

Dates: n.d. [c 1960]




Extent: 1 folder.
Scope and Content:

Relating to sample tests including some at Derwent Reservoir. Includes a note book with
a draft of a [lecture?] on soil sampling and pages 4, 5, 10 and 13 of a typed report.

Reference and contact details;: PWR/5/3/3

Data

Dates: 6 Sep 1961
Extent: 2 sheets.

Scope and Content:

Relating to falling head [permeability] tests on piezometers. With typed notes on the
proof.

Reference and contact details: PWR/5/3/4

Data

Dates:1963-n.d.
Extent: 13 sheets.

Scope and Content:
Relating to dam design details Some of the notes refer to the 'Grimwith Model'. The

papers include typed 'notes on drawdown with cohesionless fill', possibly used for
lecturing.

Reference and contact details: PWR/5/3/5

Data on reservoir clays

Dates:n.d. [1977-1978]
Extent: 15 sheets.

Scope and Content:

MS draft of a report on 'The effect of frequency upon the softening behaviour of clays
under reversed cyclic loading'. With Rowe's graphs and calculations relating to clay at
Grimwith, Covenham and Derwent Reservoirs.

The report was prepared for Dr Jalal Khaffaf's Ph.D., which was submitted in 1978.
Rowe, who was his supervisor, used some of the results for his own work on centrifuge
modelling. Khaffaf and David Proctor of the University of Manchester subsequently
wrote three papers using this test data:D.C. Proctor and J.H. Khaffaf, 'Use of cyclic
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element tests to assess scale models'Journal of the Engineering Division of the
American Society of Civil Engineers (1982); D.C. Proctor and J.H. Khaffaf, 'Cyclic
triaxial tests of remolded clay'.Journal of the Engineering Division of the American
Society of Civil Engineers (1984); D.C. Proctor and J.H. Khaffaf, 'Cyclic axial
displacement tests on model piles in clay- technical note',Géotechnique , vol. 37, no. 4
(1987).

Source: Dr Khaffaf in conversation with Mr John Scriven.

Reference and contact details: PWRIS{4_

The Centrifuge

Dates: 19681983
Extent: 4 items.

Scope and Content:

In 1968 Peter Rowe designed a powerful centrifuge adjacent to the Simon Engineering
Laboratories at the University of Manchester. It was built specifically to model dams, but by
1973 there was little demand for this type of research. However, the development of the North
Sea oil and gas industry meant that a facility to test offshore platforms under cyclic loading
suddenly became important and thereafter the centrifuge was primarily used for this purpose.

Related Units of Description:
This series contains items relating only to the general use of the centrifuge at the University of

Manchester. For papers relating to the use of the centrifuge to test offshore structures, see
PWR/S5/S.

Reference and contact details: PWR/5/4/1

Correspondence

Dates:9 Dec 1968
Extent: 5 sheets.

Scope and Content:

Between Rowe, the Secretary of the Aeronautical and Civil Engineering Committee of
the Science Research Council and Prof. Schofield of the Public Works Engineering
Division, University of Manchester. Relating to the application by Prof. Roscoe of
Cambridge for a grant to build a centrifuge. Rowe comments on the application and the
need for two centrifuges.

Reference and contact details;: PWR/5/4/2

Newspaper cutting




Dates:9 May 1973
Extent: 1 sheet.

Scope and Content:

From an unidentified [local] paper. Entitled '170 m.p.h. test for rig model'. Relating to
the use of the centrifuge for testing models of oil rigs and designs of earth dams.

Reference and contact details;: PWR/5/4/3

Project announcement

Dates:Feb 1978
Extent: 1 pamphlet.

Scope and Content:

For the Centrifuge facility for research in geotechnical engineering [in America].

Reference and contact details: PWR/5/4/4

Correspondence

Dates:19 Nov 1982-21 Jan 1983
Extent: 2 sheets.

Scope and Content:

Letter from Luigi Belloni of ELC, Milan, to Rowe, asking about the possible use of the
centrifuge at Manchester for investigating the stability of a dam. In his reply, Rowe
states that, Belloni's request is, in fact, the first for testing dams despite the fact that,

In 1968, I [Rowe] designed the centrifuge specifically to model dams, but by 1973, it
was clear that there was no demand. The offshore platform under cyclic loading became
suddenly important and has been developed for testing offshore structures ever since.

Reference and contact details: PWR/5/5

Offshore Structures

Dates:1954-1982
Extent: 3 sub-series (44 items).

Scope and Content:

This series contains papers relating to Rowe's theoretical and experimental research into
offshore platforms and structures, primarily for the North Sea oil and gas industry. Much of
the research involved the use of the large centrifuge at the University of Manchester (for
which see PWR/5/4). Although the research was undertaken under the auspices of the
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University, inevitably there was some overlap with Rowe's commercial consultancy work on
offshore structures, documented in PWR/4/4. There is also information on the testing of
caissons for the Oosterschelde Storm Barrier in the Netherlands.

Arrangement:

This series comprises two original subseries of box files, which have been retained as
PWR/5/5/1 and PWR/5/5/2, followed by a third subseries of loose papers, PWR/5/5.

Related Units of Description:

See also the files for Rowe's offshore consultancy work in PWR/4/4.

Reference and contact details: PWR/5/5/1

Box files (1st series)

Dates:1954-1979
Extent: 9 items. Condition: papers in all of these files display rust marks from metal
paper clips.

Scope and Content:

This subseries contains nine box files of papers relating to the testing of North Sea oil
and gas platforms and caissons for the Oosterschelde Storm Surge Barrier in the
Netherlands. The titles given below are those which were inscribed by Rowe on each
box.

Reference and contact details: P__\VRfoS“”

'Offshore platforms Signal Oil and Gas'

Dates:Nov 1972— 31 Jan 1975
Extent: 5 folders. Condition: some of the papers have been joined with adhesive
tape.

Scope and Content:

File of reports, plans, letters and notes concerning the offshore platform for Signal
Oil and Gas in block 211/18, UK sector of the North Sea (the Thistle Field).
Including correspondence between Rowe, C.A. Rykicki of Signal Oil and Gas
Company, S.B. Stubbs of Taylor Woodrow Construction Limited and McClelland
Engineers, who conducted the site investigation. Rowe's letters explain the
progress of the testing, using the centrifuge, at the University of Manchester.
There are also several photographs, both in the reports and loose, with
accompanying negatives.

Signal Oil and Gas Company and its associates in the North Sea created a 2—year
fellowship allowing the University of Manchester, under the direction of Rowe, to
investigate soil fatigue of hard and soft clay beneath deep sea gravity platforms
subject to storm wave loading. The project was referred to by Stubbs in his paper
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for the Conference for Offshore Research and Development for Offshore
Structures in October 1974.

Arrangement:

Divided into 5 folders: (1) April 1972-November 1973, (2) November 1973-
March 1974, (3) April 1974, (4) May 1974-January 1975, (5) photographs.

Related Units of Description:

See also PWR/6/3/24-25 for further details of the papers presented at the Offshore
Conference in 1974.

Reference and contact details: PWR/5/5/1/2

'Offshore platforms Taylor Woodrow'

Dates:21 May 1973-1 Oct 1974
Extent: 5 folders.

Scope and Content:

File of reports, plans, negatives, MS notes and correspondence between Rowe and
S.B. Stubbs of Taylor Woodrow Construction Limited, concerning the
investigation of liquefaction of undrained sands subject to cyclic loading. Mostly
relating to tests for the offshore platform for Signal Oil and Gas in block 211/18,
(the Thistle Field), but also reference to platforms for Mobil in block 9/13 (the
Beryl Field) and Occidental Petroleum (the Piper Field), all in the UK sector of
the North Sea.

Also, a further draft of Stubb's paper for the Conference for Offshore Research
and Development for Offshore Structures in October 1974.

Arrangement:

Divided into 5 folders: (1) May-December 1973, (2) [1973], (3) January 1974, (4)
January- March 1974, (5) March—October 1974.

Reference and contact details: PWRIS;’§_;_’_1__;’§
'Centrifuge equipment’

Dates:12 Oct 1973-23 Oct 1979
Extent: 4 folders.

Scope and Content:

File relating to equipment purchased to carry out contract F3/2/90, an
investigation into the behaviour of stiff circular model foundations when tested in
the centrifuge. Correspondence between Rowe and other staff at the Simon
Engineering Laboratories, University of Manchester and mechanical engineering
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suppliers: Mand Precision Engineering Co. Ltd, ESH Testing Ltd, Tranducers Ltd,
Thomas Whitaker, Darteck Ltd, LOS System, Instron, EMI Electronics Ltd and
the RDP Group. Includes advertisements for the suppliers and design drawings.

Arrangement:

File divided into 4 folders: (1) 1973—March 1975, (2) March—July 1975, (3)
August 1975-October 1979, (4) maps.

Reference and contact details: PV}’E{S}S;’] /4

'Offshore platforms Harris and Partners'

Dates:4 Dec 1973-17 May 1976
Extent: 2 folders.

Scope and Content:

Correspondence between Rowe and Low and Parsons Brown, Consulting
Engineers, J.N. McFeeters and J.G. Patrick of Frederic R. Harris and Partners
(later Harris and Partners), Consulting Engineers. Also includes an undated report
by Rowe on 'the foundation stability of deep sea gravity structures' and a
newspaper cutting relating to Laing Pipelines Offshore's contract with Signal Oil
and Gas, 26 July 1974.

Harris and Partners were appointed to write the section 'Offshore platforms' for a
report on the exploitation of UK underwater petroleum and resources,
commissioned by the Department of Trade and Industry. Rowe contributed a
report on soil sampling and methods of analysis to this. At the same time, Harris
and Partners were also involved in the design of a long-range fixed production
platform for BP Trading Development Ltd and Rowe gave advice based on his
own research.

Arrangement:

Divided into 2 folders: (1) December 1973—July 1974, (2) August 1974-May
1976.

Related Units of Description:

See also PWR/3/3/18.

Reference and contact details: PWR/5/5/1/5
'Offshore papers'

Dates:1973-1979
Extent: 4 folders.

Scope and Content:
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Comprising test results on Manchester Ship Canal silt [c.1973]. With pre-prints
and drafts of publications and papers relating to offshore structures, including
reports 1 and 2 on 'Concrete in the oceans', submitted by G. Somerville and H.P J.
Taylor to the Marine Materials Panel, the Ship and Marine Technology
Requirements Board and the Department of Industry, 1974 and 5 volumes of
consul information from the Rijkswaterstaat-Deltadienst Waterloopkundige
Afelding, April 1977.

Also a list of amendments to Rowe's paper, 'Studies of offshore caissons founded
on sand', June 1976 and a letter from Denzil Taylor Smith of the University
College of North Wales, Anglesey, to Rowe relating to the use of geophysics to
determine engineering properties on land and the SRC research grant application,
18 February 1977.

Arrangement:

Divided into 4 folders: (1) 19731974, (2) 1975, (3) 1976, (4) December 1976~
1979.

Reference and contact details: PW R;’SfS/li'g)

'Eastern Scheldt'

Dates:1954-22 Sep 1975
Extent: 1 volume, 5 folders.
Language:Dutch

Scope and Content:

Concerning research into sea defence structures. The file comprises
correspondence between Rowe, the Delft Soil Mechanics Laboratory, design
drawings, results of preliminary tests of silty sand from the Manchester Ship
Canal and results of tests on the model caisson, with MS notes by Rowe. Also
includes reports of the Delta Commission, the Rijkswaterstaat and the Ministry of
Transport and Waterstaat, 1954-1971 and Rowe's report on the primary
investigation of liquefaction of undrained sands subject to cyclical shearing, with
photographs and diagrams, 21 May 1973.

On 21 February 1953, the Dutch government set up the Delta Committee to look
into the prevention of flooding, after a spring tide had overwhelmed existing sea
defences leading to catastrophic floods and the loss of 1,850 lives. The Delta Bill,
passed in 1957, set out a scheme for closing the sea inlets in the south west by the
means of four massive dams in the Haringvliet, the Brouwershavense Gat, the
Eastern Scheldt and the Veerse Gat, with secondary dams in the Sandkreek, the
Greveling and the Volkerak. Rowe and staff at the University of Manchester were
involved in the Delta Project, particularly in the testing and construction of the 9
kilometer dam to close off the Eastern Scheldt or Oosterschelde. The consultancy
work, as in many cases, went hand-in-hand with Rowe's more general research
into the project.

Arrangement:

Divided into 5 folders: (1) 1954-1971, (2) 1973, (3) August 1974, (4) August
1974-February 1975 (5) April-May 1975, (6) May-September 1975.




Related Units of Description:

See also Qosterschelde Storm Surge Barrier among the consultancy papers,
PWR/4/3/23; and also PWR/5/5/2/3-5 below.

Reference and contact details: PWR/5/5/1/7

'"Eastern Scheldt’

Dates:13 Feb—15 Oct 1975
Extent: 4 folders.
Language:Dutch

Scope and Content:

Comprising cyclic pile pulling tests, model tests of field test caissons and
prototype stress scale tests at Oosterschelde and cyclic caisson sinking tests at
Zonnemaire. Also reports, 3 photographs, several design drawings and
correspondence between Rowe and E. H. de Leeuw of the Delft Soil Mechanics
Laboratory.

Arrangement:

Divided into 5 folders: (1) February-October 1975 (2) Sub file of test results (3)
June 1975, (4) July-October 1975.

Related Units of Description:

See also Oosterschelde Storm Surge Barrier among the consultancy papers,
PWR/4/3/23; and also PWR/5/5/2/3-5 below.

Reference and contact details;: PWR/5/5/1/8

'Frigg Field tests'

Dates:Dec 1973-n.d.
Extent: 5 folders. Condition: some of the papers have been joined with adhesive
tape.

Scope and Content:

Comprising consolidation test results and calculations, MS notes, design
drawings, reports and photographs relating to the study of a Howard Doris type
structure on the Frigg Field. The file contains a copy of the Offshore Technology
Conference paper 2436, 'Certification of concrete gravity platforms in the North
Sea', to which Rowe contributed. There are also details of a discussion on the
application of the results of cyclic loading testing on clay soils to the foundation
analysis of gravity structures, presented at Shell Technical Forum in February
1975.

The Frigg platform was constructed by C. G. Doris/John Howard for Total Oil
Marine Limited and was settled on the seabed in September 1975. The platform
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was designed as a booster station on the Frigg to Peterhead pipeline, but later it
was decided to use the platform for drilling and production. Two tests were
subsequently performed at Manchester University using the centrifuge to simulate
loading conditions.

Arrangement:

Divided into 3 folders (arranged as found).

Reference and contact details: F’_WRKﬁ!SHlK‘)

'Offshore papers'

Dates:1965-1977
Extent: 2 folders.

Scope and Content:

MS notes on Rowe's research and testing. Also reports, including a report on the
technical forum 'Application of results of cyclic testing of clay soils to the
foundation analysis of gravity structure' February 1975 by H.A.M. van Eekelen
for Shell Research BV (confidential).

Arrangement:

Divided into 2 folders: (1) 1965-1966, (2) 1975-1977.

Reference and contact details: PWR/5/5/2

Box files (2nd series)

Dates:Dec 1973-Dec 1979
Extent: 7 items. Condition: papers in all of these files, display rust marks from metal
paper clips.

Scope and Content:

This subseries contains seven box files of papers relating to cyclic loading tests on clay
soils, tests on caissons for the Oosterschelde Storm Surge Barrier in the Netherlands,
and research into offshore piles and structures. The titles given below are those which
were inscribed by Rowe on each box.

Reference and contact details: PWR/5/5/2/1

'Element cyclic loading tests'

Dates:21 Dec 1973-1977
Extent: 3 folders.
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Scope and Content:

MS notes on cyclic research, element and model tests, with advanced sheets of
test data on clay elements (Derwent and Alvingham), figures, photograph. These
seem to have formed the basis of Rowe's lecture notes on 'sand liquefaction and
clay softening with cyclic loading' as well some of his papers. The file includes a
first draft of Kenneth L. Lee's report for McClelland Engineers on the 'Effect of
cyclic loading on the strength of clay', 12 December 1973, an undated draft of
D.C. Procter and J.H. Khaffaf, 'The significance of clay faction and frequency in
modelling gravity structures subjected to cyclic loading', with Rowe's annotations
and amendments and copies ofP.W. Rowe, 'Inherent difficulties in the application
of geotechnical science', Symposium on recent developments in the analysis of soil
behaviour and their application to geotechnical structures (1975) and P.W.
Rowe, W.H. Craig and D.C. Procter, 'Dynamically loaded centrifugal model
foundations' Proceedings of the 9th international conference on soil mechanics
and foundation engineering (1977).

Arrangement:

Divided into 3 folders: (1) test results, (2) tests and notes, (3) papers.

Reference and contact details: PWRJS;“S_;’Z:’Z

'"Papers on cyclic loading; field and model tests'

Dates:Feb 1975
Extent: 1 volume.

Scope and Content:

Report on the application of the results of cyclic testing on clay soils to the
foundation analysis of gravity structure, for the forum held at the Shell Centre,
London, 25-26 February 1975. Prepared by Dr J.B. Burland of the Building
Research Station, Watford.

Reference and contact details: PWR/5/5/2/3
'Oosterscheldt [sic] surface caissons 1'

Dates:13 Jan 1975-24 Jun 1977
Extent: 6 folders.
Language:Dutch

Scope and Content:

Includes results of the in situ tests for the Oosterschelde caissons conducted by the
Delft Soil Mechanics Laboratory at Neeltje Jans, notes made by Jan W. Boehmer
and correspondence between Rowe and researchers at the Laboratory with Rowe's
MS notes and calculations and typed reports on the 'research into sea defence
structures' on cohesionless soils and tests on the behaviour of the prototype
caisson. Also some papers relating to a conference on the design and construction
of offshore facilities at Massachusetts Institute of Technology, 22-24 June 1977,
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with overheads [used by Rowe at the conference?].

The Delft Soil Mechanics Laboratory drew up a program to study the soil
mechanics problems of the caisson-dam project, which had similarities to gravity
type structures for offshore oil production platforms. Experts were consulted to
predict the mechanical behaviour of the large caissons under actual loading
conditions. A test caisson was loaded in September 1975 and the evaluation of the
test provided a guide for the prediction methods used for the prototype caissons.

Arrangement:
Divided into 5 folders: (1) in situ tests, 1975, (2) model tests, 1975, (3) general

information, July 1975, (4) general information and notes, 1975, (5) general and
conference papers, n.d. and 1977.

Related Units of Description:

See also Oosterschelde Storm Surge Barrier among the consultancy papers,
PWR/4/3/23; and also PWR/5/5/1/6-7 above.

Reference and contact details: PWR/5/5/2/4

'Oosterscheldt [sic] surface caissons 2'

Dates:13 Jun 1975-Sep 1977
Extent: 4 folders.
Language:Dutch

Scope and Content:

Includes Rowe's reports on 'research into sea defence structures on cohesionless
soils: closure Oosterscheldt' on the centrifuge model tests simulating conditions
for the field test caisson at Oosterschelde, 13 June-9 December 1975. Some of
these duplicate information in PWR/5/5/2/1, but together form a more coherent set
of reports. Also, there are several reports from the Delft Soil Mechanics
Laboratory and the Rijkswaterstaat Projecktgroep Oosterschelde and some MS
notes by Rowe.

Arrangement:

Divided into 4 folders: (1) 1975, (2) 1976, (3) February 1977, (4) May-September
1977.

Related Units of Description:

See also Oosterschelde Storm Surge Barrier among the consultancy papers,
PWR/4/3/23; and also PWR/5/5/1/6-7 above.

Reference and contact details: PWR/5/5/2/5

'Oosterscheldt [sic] deep caissons 1'


























































































































































































































































































































































