INTERNATIONAL SOCIETY FO
SOIL MECHANICS AND
GEOTECHNICAL ENGINEERIN

SIMSG [} ISSMGE

s

This paper was downloaded from the Online Library of

the International Society for Soil Mechanics and

Geotechnical Engineering (ISSMGE). The library is
available here:

https://www.issmge.org/publications/online-library

This is an open-access database that archives thousands
of papers published under the Auspices of the ISSMGE and
maintained by the Innovation and Development
Committee of ISSMGE.



https://www.issmge.org/publications/online-library

PATRONS

LoRrD PRESIDENT OF THE COUNCIL

SECRETARY OF STATE FOR SCOTLAND

PRESIDENT OF THE BOARD OF TRADE

MINISTER OF AGRICULTURE, FISHERIES, AND Foop

Fm®sT LORD OF THE ADMIRALTY

SECRETARY OF STATE FOR WAR

SECRETARY OF STATE FOR AIR

MINISTER OF TRANSPORT AND CIVIL AVIATION

MINISTER OF WORKS

LorRD MAYOR OF LONDON

LORD PROVOST OF GLASGOW

CHAIRMAN, LoNDON County COUNCIL

VICE-CHANCELLOR, UNIVERSITY OF CAMBRIDGE
VICE-CHANCELLOR, UNIVERSITY OF LONDON

PRESIDENT, GEOLOGICAL SOCIETY OF LONDON

PRESIDENT, THE INSTITUTION OF CIvIL ENGINEERS

PRESIDENT, ROYAL INSTITUTE OF BRITISH ARCHITECTS
PRESIDENT, THE INSTITUTION OF MUNICIPAL ENGINEERS
PRESIDENT, THE INSTITUTION OF STRUCTURAL ENGINEERS
PRESIDENT, THE INSTITUTION OF WATER ENGINEERS
PRESIDENT, THE INSTITUTION OF HIGHWAY ENGINEERS
SECRETARY, DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH
PRESIDENT, ScOTTISH COUNCIL (DEVELOPMENT AND INDUSTRY)
CHARMAN, METROPOLITAN WATER BOARD

CHAIRMAN, PORT OF LONDON AUTHORITY

CHAIRMAN, NORTH OF SCOTLAND HYDRO-ELECTRIC BOARD
CHAIRMAN, BRITISH TRANSPORT COMMISSION

DIRECTOR, CEMENT AND CONCRETE ASSOCIATION

CHAIRMAN, ASSOCIATION OF CONSULTING ENGINEERS
PRESIDENT, FEDERATION OF CIVIL ENGINEERING CONTRACTORS
CHAIRMAN, THE EXPORT GROUP FOR THE CONSTRUCTIONAL INDUSTRIES
PRESIDENT, COUNTY SURVEYORS SOCIETY

THE RT. HON. LORD ASHCOMBE

SIR GEORGE BURT

SIR RICHARD COSTAIN

SIR GODFREY MITCHELL

JoHN LAING, Esq.



FOURTH CONFERENCE QUATRIEME CONGRES

British Organizing Committee Comité Britannique d’Organisation

W. H. Glanville (Chairman) K. H. Roscoe

J. A. Banks A. W. Skempton

G. M. Binnie G. A. Wilson

L. F. Cooling R. M. Wynne-Edwards
R. Glossop A. Banister (Secretary)
S. Packshaw

Finance Sub-committee Sous-comité des questions financiéres

R. M. Wynne-Edwards (Chairman) V. A. M. Robertson

J. A. Banks F. S. Snow

W. G. Gove G. A. Wilson

H. J. B. Harding A. McDonald (Hon. Treasurer)
A. C. Hartley A. Banister (Secretary)

W. MacGregor

Papers Sub-committee Sous-comité des communications

L. F. Cooling (Chairman) J. K. T. L. Nash

A. W. Bishop A. W. Skempton

H. Q. Golder W. H. Ward

D. J. Maclean T. Whitaker (Secretary)

Visits Sub-committee Sous-comité des visites

R. Glossop (Chairman) H. Savage

J. A. Banks K. H. Roscoe

S. J. Davies Mrs. R. Glossop

A. B. Hooker H. O. Cox (Secretary)
S. Packshaw

Scottish Sub-committee Sous-comité pour Ecosse

J. A. Banks (Chairman) H. B. Sutherland

C. Carruthers Mrs. J. A. Banks

W. Frazer Mrs. Ewing

W. Pettigrew Miss Chivas (Secretary)

East Anglian Sub-committee Sous-comité pour East Anglia

W. E. Doran K. H. Roscoe
A. H. Chapman Mrs. K. H. Roscoe
T. H. J. Kilken

South Wales Sub-committee Sous-comité pour le Sud du Pays de Galles

A. V. Hooker F. J. North
D. Dilwyn John

Midlands Sub-committee Sous-comité pour Midlands

Sir Herbert Manzoni R. H. Lee

S. C. Redshaw T. Porter

J. Kolbuszewski C. S. Sanderson

S. J. Davies P. C. Smart

D. Lombard H. E. Brooke-Bradley

R. Douglas



Exhibition Sub-committee Sous-comité des expositions

A. C. Hartley (Chairman) L. J. Murdock
H. D. Morgan A. Banister (Secretary)

Ladies Sub-committee Sous-comité des dames

Mrs. R. Glossop (Chairman) Mrs. W. K. Wallace
Mrs. L. F. Cooling Mrs. G. A. Wilson
Mrs. W. H. Glanville Miss P. Newman (Secretary)

Mrs. A. W. Skempton



INTERNATIONAL SOCIETY OF SOIL MECHANICS AND FOUNDATION

ENGINEERING

SOCIETE INTERNATIONALE DE MECANIQUE DES SOLS ET DES

TRAVAUX DE FONDATIONS

Executive Committec /| Comité Exécutif

President

KARL TERZAGHI, Professor of the Practice of Civil Engineer-
ing, Harvard University, Cambridge, Mass.

Vice-Presidents

Europe
A. W. SKEMPTON, Professor of Soil Mechanics, Imperial
College, University of London

Asia
Kano HosHInO, Professor, Institute of Industrial Science,
University of Tokyo, Japan

North America
VACANCY, owing to the death of A. E. CUMMINGS

National Committees and their representatives on the Executive
Committee

Comités nationaux et leurs représentants au comité exécutif

Argentina

Sociedad Argentina de Mecanica de Suelos,
Casilla de Correo No. 4064, Buenos Aires
(Secretary: Ing. E. Rathgeb)
PROFESSOR ORESTE MORETTO

Australia

Australian National Committee on Soil Mechanics and Founda-
tion Engineering,
Science House, Gloucester and Essex Streets, Sydney, N.S.W.
(Secretary: Mr. C. H. D. Harper)
Dr. D. H. TROLLOPE

Austria

Osterreichisches Nationalkomitee (im OIAYV) der Inter-
nationalen Gesellschaft fiir Bodenmechanik und Grundbau,
Bahnofstr. 16, Linz

(Secretary: Dr. Ing. W. Steinbrenner)

DRr. ING. W. STEINBRENNER

Belgium

Groupement Belge de la Société Internationale de Mécanique
des Sols et des Travaux de Fondations,
3 Avenue des Gaulois, Brussels

(Secretary: Dr. V. Roisin)

PROFESSOR J. VERDEYEN

Africa
W. S. HANNA, Professor, University of Fouad 1st, Cairo

South America

MILTON VARGAS, Professor of Soil Mechanics and Founda-
tion Engineering, University of Sio Paulo

Secretary

A. BANISTER, Assistant Secretary, The Institution of Civil
Engineers

Representative on U.A.T.I.

InG. W. C. vaN MERLO, Koninklijk Instituut van Ingenieurs,
Afd. Bouw-en Waterbouwkunde, Sectic Grondmechanica,
Oostplantsoen 25, Delft, Netherlands

Brazil

Associagio Brasileira de Mecdnica dos Solos,
Caixa Postal 7141, Sdio Paulo
(1st Secretary: Mr. A. D. Ferraz Napoles Neto)
MR. A. J. pa Costa NUNES

Canada

Associate Committee on Soil and Snow Mechanics,
National Research Council,
Ottawa, Ontario

(Acting Secretary: Mr. W. J. Eden)

MR. R. F. LEGGET

China

Chinese National Committee of Soil Mechanics and Founda-
tion Engineering,
Railway Research Institute, Peking

(Secretary: Mr. Chao-chun Lu)

Dr. T. E. Mao

Colombia

Colombian Committee of Soil Mechanics and Foundation
Engineering,
Carrera 7, No. 18-95, Bogota, D.E.

(Secretary: Mr. Hernando Quijano)

MR. A. PAEZ RESTREPO



Denmark

Danish Society of Soil Mechanics and Foundation Engineering,
10 H, Bster Voldgade, Copenhagen

(Secretary: Mr. J. Hessner)

PROFESSOR J. BRINCH HANSEN

Egypt
Egyptian National Committee for Soil Mechanics and Founda-
tion Engineering,
General Building Research Institute,
Dokky, Cairo
(Secretary: Dr. A. Yassin)

Finland
Finnish Society of Soil Mechanics and Foundation Engineering,
Finland’s Geotekniska,
Forening r.f., Helsinki
(Secretary: Mr. Tauno Hailikari)
ProFEssor K. V. HELENELUND

France

Association Frangaise de Mécanique des Sols et des Fonda-
tions,
31 rue Henri Rochefort, Paris

(Secretary: M. Buisson)

M. A. MAYER

Germany

Deutsche Gesellschaft fiir Erd und Grundbau E.V.,
Geffckenstrasse 16, Hamburg, 20

(Secretary: Dr. Ing. E. Lohmeyer)

PRroFEssOR H. LEUSSINK

India
Indian National Society on Soil Mechanics and Foundation
Engineering,
Curzon Road Barracks, New Delhi
(Secretary: Shri Baleshwar Nath)
Dr. K. L. Rao

Ireland

Irish National Society of Soil Mechanics and Foundation
Engineering,
Institution of Civil Engineers of Ireland,
35 Dawson Street, Dublin
(Secretary: Mr. V. D. Harty)
DRr. E. T. HANRAHAN

Israel

Israel Society of Soil Mechanics and Foundation Engineering,
P. O. Box 4910, Haifa

(Secretary: Mr. G. Wiseman)

MR. B. AISENSTEIN

Italy

Associazione Geotecnica Italiana,

Via Mezzocannone 16, Naples
(Secretary : Professor Ing. A. Croce)
PROFESSOR ING. A. CROCE

Japan
:Iapanese Society of Soil Mechanics and Foundation Engineer-
ing,
1-Chome, Yotsuya,
Shinjuku-Ku, Tokyo
(Secretary: Mr. T. Mogami)
MR. M. ToyaMA

Netherlands

Koninklijk Instituut van Ingenieurs,
Afd. Bouw-en Waterbouwkunde, Sectie Grondmechanica,
Oostplantsoen 25, Delft

(Secretary: Dr. G. de Josselin de Jong)

Proressor E. C. W. A. GEUuzE

Norway

Norsk Geoteknisk Forening,
Blindern, Oslo
(Secretary: Mr. Finn Jerstad)
MR. L. BJERRUM

Poland

Naczelna Organizacja Techniczna W Polsce.
ul. Czackiego 3/5, Warsaw
(Secretary: Professor H. Lesniok)
PROFESSOR R. PIETKOWSKI

Southern Rhodesia

Division of Soil Mechanics and Foundation Engineering,
Rhodesian Institution of Engineers,
c/o P.O. Box 8110, Causeway, Salisbury

(Secretary: Mr. A. Holden)

Spain

Sociedad Espaiiolo de Mecanica del Suelo,
Instituto Técnicé de la Constructién y del Cemento,
Costillarés (Charmartin)
Apartado No. 2, Madrid
(Secretary: Mr. J. Nadal)
MR. J. L. EscARrIO

Sweden

Svenska Geotekniska Foreningen,

Narvavigen 25, Stockholm
(Secretary: Mr. Rune Lundstrom)
MR. BERNT JAKOBSON

Switzerland

Société Suisse de Mécanique des Sols et des Travaux Fonda-
tions,
Gloriastrasse 39, Zurich 6

(Secretary: Mr. C. Schaerer)

Dr. A. voN Moos

Turkey

Research Institute for Soil Mechanics of the Institute of
Technology of Istanbul,
Gumussyu Cad. 87, Istanbul

(Secretary: Professor A. F. Umar)

PRrOFESSOR H. PEYNIRCIOGLU



Union of South Africa

Division of Soil Mechanics and Foundation Engineering,
South African Institution of Civil Engineers,
Kelvin House,
78 Marshall Street, P.O. Box 1183,
Johannesburg
(Secretary: Mr. A. A. B. Williams)
MR. L. E. CoLLINS

United Kingdom

British National Society of the International Society of Soil
Mechanics and Foundation Engineering,
The Institution of Civil Engineers,
Great George Street, London, S.W.1
(Secretary: Mr. A. Banister)
Dr. L. F. CooLING

United States of America

United States National Council on Soil Mechanics and Founda-
Engineering,
62 West 47 Street (Room 400),
New York, N.Y.
(Secretary: Mr. John Lowe, III)
PROFESSOR R. B. PECck

Yugoslavia

Jugoslovensko Drustvo za Mehaniku Tla 1 Fundiranje,
Obala Vojvode Stepe 6/1, Sarajevo

(Secretary: Ing. DuSan Krsmanovié)

ING. DUSAN KRsMANOVIC



LIST OF MEMBERS OF THE CONFERENCE

Angola
H. Novals-FERREIRA, Luanda, CP 1307, Angola
Argentina / Argentine

A. J. L. BoLoGNEsI, Gral. Martin de Gainza 754, Buenos Aires
ORESTE MORETTO, Luis Saenz Pena 252, Buenos Aires

Australia / Australie

G. D. ArrcHisoN, Division of Soils, C.S.I.LR.O.

MRs. J. C. AITCHISON

A. L. C. DaviDpson, cfo Bank of N.S.W., 29 Threadneedle
Street, London E.C.2

D. H. TroLLOPE, ¢/o Lyndhurst, 5 Heol Gerrig, Treboeth,ﬁ

Swansea, Glam.

N. W. West, Dept. of Main Roads, 11 McMillan Road,
Artarman, N.S.W.

J. K. Wikins, 12 Greenlands Avenue, Sandy Bay, Hobart,
Tasmania

C. C. Woobp, 4 Queensferry Place, S. Kensington, London
S.w.1

Austria / Autriche

WILHELM AICHHORN, Schultestrasse 19, Linz-Donau
KARL FEBINGER, Dinghoferstrasse 3, Linz-Donau
HemrIcH HUBEL, Ernest-Thunstrasse 12, Salzburg
Ernst Huss, Amtorg. 17/15/20, Vienna 14

MRs. Huss

FrANZ KATTINGER, Schottenring 14, Vienna 1
WOLFHART LUDWIG, Strassenbauamt, Wolfsberg, Kirnten
RUDOLF MoNczxA, Schubertring 14, Vienna, 1

EricH PASCHER, Spittelwiese 3, Linz

RUPERT SPRINGENSCHMID, Hofberg 10, Linz-Donau
WILHELM STEINBRENNER, Berggasse 8, Linz

HeLLMUTH SWIETELSKY, Museumstrasse 3, Linz-Donau

Belgium / Belgique

E. J. J. AimMonT, 196 rue Gretry, Liége

R. G. BERTEL, ¢/o Sofina, 38 rue de Naples, Brussels

R. G. G. BERTRAND, 50 Avenue des Arts, Brussels

F. J. P. Buyssens, Centre de Recherches Routiers, 32 Avenue
Albert Lancaster, Brussels

F. A. A. Campus, Université de Liége, Institut du Génie Civil,
6 quai Banning, Liége

E. E. M. J. A. pE BEEr, Keizerlyke Plaats 3, Aalst

MRs. MARIE DE BEER

MAaURICE DELANGE, 12 rue de I’Etuve, Brussels

J. L. EEMAN, Baron, c/o Sofina, 38 rue de Naples, Brussels

J. P. LEYyDEr, Centre de Recherches Routiers, 32 Avenue
Lancaster, Uccle-Brussels

EMMANUEL LOUSBERG, Institut Géotechnique de I’Etat, 59 rue
Neuve St. Pierre, Ghent

H. M. RAEDSCHELDERS, Lode Van Sullstraat 47, Berchem-
Antwerp

P. E. RaEs, Prof. P. Fredericq Straat 10, Ghent

10

LISTE DES CONGRESSISTES

JeaN REICHERT, Centre de Recherches Routieres, Laboratoire,
32 Avenue Albert Lancaster, Uccle-Brussels

VicTtor RoisiN, No. 3 Avenue des Gaulois, Brussels

GERALD TAYLOR, Société de Traction et d’Electricité, 31 rue de
la Science, Brussels

RoGER TiELEMANS, 165 Avenue General Eisenhower, Brussels

AIBERT VAN WAMBEKE, 26 rue des Echevins, Ixelles (Brabant)

JACQUES VERDEYEN, 2 Avenue Armand Huysmans, Brussels

MRS. VERDEYEN

M. G. G. WaALLAYS, Institut Géotechnique de I’Etat, 59 rue
Neuve St Pierre, Ghent

U. J. J. WiLLEMS, 196 rue Gretry, Liége

J. P. J. ZEHNLE, Société de Traction et d’Electricité, 31 rue de la
Science, Brussels

MRs. J. P. ZEHNLE

Belgian Congo / Congo Belge

R. F. VAN GaANsEg, P.O. Box 1403, Leopoldville

A. P. J. VERHEYDEN, P.O. Box 3179, Leopoldville-Kalina

Brazil / Brésil

J. M. CaLvacanTi, Rue Paula Barreto 58, Distrito Federal

MRs. CAVALCANTI

SAaMUEL CHAMECKI, rua da Gloria No. 230 - Curitiba, Parana

MRs. CHANDA CHAMECKI

A. J. pa Costa Nungs, Estacas Franki Ltda - avenida Rio
Branco, 311 - 10-andar, Rio de Janeiro

MRs. DA CosTA NUNES

M. JopPERT DA SIiLvA, Praga Eugenio Jardim 35, Rio de
Janeiro

Davip Kitover, Rue da Uniao 573, Ap. 502, Recife-
Pernambuco

Josté MAcHADO, Caixa Postal 7141, Sdo Paulo

P. J. A. MoreAau, Avenida Rio Branco 311, - 13 eme Andar.
Rio de Janeiro

MRs. LOUISE MOREAU

C. J. MUNARSKI, Av. Osvaldo Aranha, 271, Porto Alegre, Rio
Grande do Sul

M. B. PererRA, Rua Senador Simonsen, 54, Rio de Janeiro

Huco PererTI, Rua Agostinho Leao Junior No. 190, Curitiba,
Parana

MRs. NINA PERETTIL

ERrRNEsTO PICHLER, I.P.T. - C.P.7141, Si0 Paulo

E. M. RocHA, 9 Fordwych Court, Shoot Up Hill, London,
N.w.2

ERNEST STRAUSS, Av. Franklin Roosevelt 84, Rio de Janeiro

G. TeXEIRA DA CosTA, Rue Sabino Pinho 32, Zumbi, Recife-
Pernambuco

MoLToN VARGAS, Caixa Postal 7141, Sdo Paulo

A. D. VILLARES, 136 Rua Boa Vista 136, Sdo Paulo

Bulgaria / Bulgarie
GEORGE STEFANOFF, G. Kirkov 19, Sofia

Burma / Birmanie

Mya HaN, Executive Engineer, Department of Highways, 9/21
Strand Road, Rangoon



Canada

D. J. BazerT, 195 Albertus Avenue, Toronto, Ontario

C. B. CRAWFORD, 198 Cluny St., Ottawa, Ontario

MRs. CRAWFORD

J. O. LAKE, 2924 Bloor Street West, Toronto 18, Ontario

D. A. LANE, 1318 Kilborn Avenue, Ottawa, Ontario

N. D. LEA, Foundation of Canada Engineering Corp. Ltd, 789
West Pender Street, Vancouver, B.C.

R. F. LEGGET, c/o Division of Building Research, National
Research Council, Ottawa

Mgrs. R. F. LEGGET

N. W. McLeop, 41 Glenrose Avenue, Toronto, Ontario

MRs. N. W. McLeoDp

Miss R. M. McLEeop

Miss S. E. McLEoD

MR. M. G. McLEkoD

G. C. McRosTIE, 393 Bell Street, Ottawa

MRs. E. M. McRosTIE

G. G. MEeYErRHOF, Head, Department of Civil Engineering,
Nova Scotia Technical College, Halifax, N.S.

JaMES MORGAN, Geocon Limited, 180 Vallee Street, Montreal,
Quebec

RoBERT PETERSON, 305 C.P.R. Building, Saskatoon, Sask.

GUILLAUME PIETTE, 1059 rue Chaumond, Sillery, P. Quebec

N. W. RaDpForTH, Department of Biology, McMaster Uni-
versity, Hamilton, Ontario

P. A. RocHETTE, Ecole Polytechnique de Montreal, 1430 rue
Saint-Denis, Montreal, P. Quebec

D. L. TownsenD, Civil Engineering Department, Queen’s
University, Kingston, Ontario

MRgs. J. V. TOWNSEND

KARL TUBBESING, 3420 Thompson Crescent, West Vancouver,
B.C.

China / Chine

Y-S. T.E. Mao, Railways Research Institute, Peking
T-K. TaN, Division of Technical Sciences, Academia Sinica,
Peking

Colombia / Columbie

L. A. OrTiz, Sociedad Colombiana de Ingenieros, Carrera 7a
No. 18-95, Bogota

ANTONIO PAEZ RESTREPO, ¢/o Cuellar Serrano Gomez & Cia.,
Ltda, Edificio Seguros Bolivar - Piso 15, Bogota

MRs. R. J. MARTIN DE PAEZ

Cuba
Jost MENENDEZ, Edificio Bacardi 614, Habana

Czechoslovakia / Tchecoslovagie

Z. J. BAzANT, Str. Sverdlova 4, Prague 6

ARNoOsT DVORAK, Wolkerova 1, Bubenec, Prague 6
VoITECH MENCL, 15 Masova, Brno

Avrors MysLIVEC, Trojanova 13, Prague 2

Denmark /| Danemark

PREBEN AVNSTR@M, Ibsvej 48, Bagsvaerd

MRs. M. G. AVNSTR@M

T. C. BROEN-CHRISTENSEN, DSB, Selvagade 40, Copenhagen
MRs. ANNA BROEN-CHRISTENSEN

Miss KIRSTEN BROEN-CHRISTENSEN

J. J. DaMGARD, ROSKILDEVES 114, Kabenhavn, Valby

OLaF ELBRO, Fredingsalle 37, Seborg

MRs. INGEBORG ELBRO

BeENT HANSEN, Geotechnical Institute, @ster Voldgade 10,
Copenhagen K.

J. BRINCH HANsEN, @ster Voldgade 10, Copenhagen

JoHN HEssNER, Gartnerhaven 11, Lyngby

HEeLGE LUNDGREN, Technical University of Denmark, 10 Qester
Voldgade, Copenhagen K.

C. J. RoMHILD, Solvaenget 30, Lyngby

S. THERNGE, c/o Christiani & Nielsen, @srtedhus V. Farimags-
gade 41, Copenhagen

GREGERS VEFLING, Chr. Ostenfeld & W. Janson, Consulting
Engineers, Skjoldsgade 10, Copenhagen @

C. T. WiNKEL, Helleruplund Alle 21, Copenhagen

Finland / Finlande

EskO ARHIPPAINEN, Mantytie 9A2, Helsinki

K. V. HELENELUND, Finland’s Institute of Technology, Helsinki
M. O. JuHoLA, Sofianlehdonkatu 9 E. 50, Helsinki

L. S. KeiNnoNEN, Rautatiehallitus, Helsinki

JUKKA VUORINEN, Leppiniemi Oulukoki O 1

France

PHLPPE ALLAIS, 58 Boulevard Lefébvre, Paris 15¢

PIERRE ALLARD, 8 rue de Soisy, Eaubonne

MAURICE BACHELIER, 90 rue Cambronne, Paris 15¢

MRS. JEANNE BACHELIER

PauL Bavyarp, 10 Boulevard Jules Favre, Lyon (Rhone)

MRs. M. BAYARD

Miss F. BAYARD

JEAN BIAREZ, 44 Avenue Félix-Viallet a Grenoble (Isére)

JEAN BLaNCHARD, E.D.F.-R.E.H., Alpes 1, 5 Place Jules Ferry,
Lyons

GERARD BoLLE, Compagnie Industrielle de Travaux, 16 Boule-
vard Malesherbes, Paris 8¢

PIERRE BONNIER, 86 rue Peronnet, Neuilly-sur-Seine

Jacques BottoN, E.D.F.-R.E.H. Garonne, 19 Allées Jean
Jaurés, Toulouse

M. E. BuissoN, 31 rue Henri Rochefort, Paris 17e

HEeNRI CAMBEFORT, 112 ter rue Marcadet, Paris 17e

MRs. RENEE CAMBEFORT

JEaN CARILLION, Boite Postale No. 10, Les Pavillons-sous-Bois,
Seine

Miss F. MOREAU

LucieN CARPENTIER, 1 rue du Capitaine Olchanski, Paris

MRs. CARPENTIER

RENE CAVAILLE-CoLL, 20 rue Hamelin, Paris 16

JacqQuEes CHLEQ, Les Fondations Modernes, 12 rue de Miroues-
nil, Paris 8e

RoOGER CoQUAND, Ministére des Travaux Publics, 244 Bd. St
Germain, Paris 7e

RoBeRT DE L’HORTET, 10 rue Claude Matrat a Issy-les-
Moulineaux

E. R. DE LA SAYETTE, ¢/o Albaret Rantigny (Oise)

MRS. DE LA SAYETTE

PauL DERAMPE, 13 rue du Pré-St-Gervais, Paris 19

F. E. DervVIEUX, rue St Georges prolongée, El Biar, Algiers

OLEG DE SCHNAKENBOURG, Villa R. Marie, rue des Rosiers,
GAP (H.A)

MRS. JULIANE DE SCHNAKENBOURG

G. G. DreYFuss, 7 Avenue de Brétenille, Neuilly (Seine)

MRs. G. DREYFUSS

JacQUEs FLORENTIN, 50 rue Gérard, Paris

MRs. MICHELINE FLORENTIN

PauL FuMert, 18 Avenue Clemenceau, El Biar, Algiers

MRs. A. M. FuMeT

CLAUDE GEMAEHLING, 10 Boulevard Jules Favre, Lyon (Rhone)

Francis GERMAIN, 25 rue du Renard, Paris 4e

11



C. A. M. Gignoux, E.D.F. 3, rue Ronde, Chambery

M. A. GUELTON, Butte des 3 Moulins, Aix en Provence, Bouches
der Rhoéne

MicHEL GUELTON

PrerrE HABIB, 2 rue Turgot, Paris 9

JosepH HoNHON, 8 rue Victor Basch, Beaumont sur Oise

EMILE HuNI, c/o Soletanche, 7 rue de Logelbach, 7 - Paris 17

MRs. SUZANNE HUNI

ERNEST IscHy, 7 rue de Logelbach, 7 - Paris 17

CLAUDE KAPLAN, 5 rue Maurice Courtan Poissy (Seine et Oise)

JEAN KERISEL, 7 Avenue Camoens, Paris 16

GEeorGEs KyvEeLLos, 3 rue d’Ankara, Paris 16

AcHILLE LAZARD, 79 Avenue Mozart, Paris 16

MRS. JACQUELINE LAZARD

Y. A. LEBEGUE, 35 bis rue Henri Barbusse, Paris 5

MRs. Y. A. LEBEGUE

Guy L'HERITEAU, 50 rue Gérard, Paris 13

MRs. DENISE L’HERITEAU

RoBerT L’HerMINER, C.E.B.T.P., 12 rue Brancion, Paris 15

MRs. JEANNE L’HERMINIER

P. C. LEVEQUE, 74 rue de la Federation, Paris 15

ARMAND MAYER, 51 rue Raynonard, Paris

MRs. ARMAND MAYER

Louis MENARD, 35 rue de ’Arbalete, Paris 5

Louis PAREZ, 10 Square Moncey, Paris 9

MRs. Louls PAREZ

R. E. E. PELTIER, 58 Boulevard Lefébvre, Paris 15

YvoN PoissoN, 91 bis rue Truffaut, Paris 17

G. R. PosT, 19 rue Alphonse de Neuville, Paris 17

RENE PostTeEL, S.I.F., 11 Avenue du Colonel Bonnet, Paris 16

MRs. RENE POSTEL

Henri RICOUARD, 18 Boulevard Sadi Carnot, Enghien Les Bains
S.&0)

RoBERT RIVOIRARD, 4 rue Mar.e, Toulouse

MRs. RIVOIRARD

FRANCIS SABARLY, S.L.F., 11 Avenue Colonel Bonnet, Paris 16

MRs. FRANCOISE SABARLY

GEORGES SCHNEEBELI, ¢/o Les Travaux Souterrains, 36 bis
Avenue de 1'Opéra, Paris

FERNANDO SoEIrRO, C.E.R.E.B.T.P., 12 rue Brancion, Paris 15

MRs. SOEIRO

J. A. TALOBRE, 50 rue de Boulainvilliers, Paris 16

YuaN TcHENG, 16 rue Frangois Villon, Bourg-la-Reine, Seine

Mgs. Y. TCHENG

IvaN ToTtH, 214 rue de Rivoli, Paris

MRs. YVONNE ToTH

GEORGES VRAIN, 20 rue Saint-Sulpice, Paris 6

PaurL WAHL, 107 Boulevard St. Germain, Paris 6

Mgrs. P. WaHL

Germany |/ Allemagne

WINFRIED BEYER, Ehlersstr. 16/1, Munich 9

MRs. EDITH BEYER

ALFRED BLEY, in Griin u. Bilfinger A-G., Akademiestra 13e 2-8,
Mannheim

HerMANN BucH, Zeppelinallee 35, Frankfurt a.M.

PeTER CANIsius, Erzbergerstr. 98, Karlsruhe

MRs. GRETEL CANISIUS

SIEGFRIED DYCK, Laudaer Str. 28, Berlin-Pankow

Lutz ERLENBACH, Caprivistr. 3, Kiel

E. W. GOERNER, 40 Gruenguertelstr. Koeln-Rodenkirchen

HEeiNz GRASSHOFF, Steubenstr. 28, Wuppertal-Elberfeld

MRs. MARGRIT GRASSHOFF

HARALD HINTEREGGER, Martiusstr, 8/III, Munich 23

S. H. JANKE, Alt-Stralau 44/45, Berlin O 17

RicHARD JELINEK, Falkweg 20, Munich-Pasing

ELISABETH JELINEK
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MONIKA JELINEK

HerRMANN KAHL, Jebens Str. 1, Techn. Univ., Berlin-Charlot-
tenburg

MANFRED KANY, Vestnerstrasse 3, Zirndorf, b/Niirnberg

K. F. G. KEeL, August Bebel-Str. 18, Quedlinburg

MRs. ALICE KEIL

HaNs KNAUSENBERGER, Technische Hochschule, Aachen

H. W. Koreck, Hebstr. 77, Munich 13

HARALD KUHN-VELTEN, Westwall 124, Krefeld

Hans LeussiNk, Kaiserstr. 12, Karlsruhe

EricH LoMEYER, Geflckenstrasse 16, Hamburg 20

J. H. MARTIN, Alt-Stralau 44/45, Berlin O 17

PauL MEINICKE, Westwall 124, Krefeld

ZARMAYR MIGIRDICYAN, Grafenberger Allee 63/65, Diisseldorf

MRs. WALLY MIGIRDICYAN

Kurt MULLER, Kapuzinerstr. 1, Bonn

H. K. G. Muss, Jebens Str. 1, Techn. Univ., Berlin-Charlotten-
burg

H. W. NEUBER, Jebens Str. 1, Techn. Univ., Berlin-Charlotten-
burg

WILHELM NEUFFER, Klengelstr. 4, Dresden, N.54

RicHARD NEUMANN, Universitit Halle, Geolog. Insitut, Labor
fir Bodenmechanik, Domstr. 5, Halle/Saale

HaNs PETERMANN, Rheinstr. 1c, Bremen

MRs. LiESELOTT PETERMANN

CARL RAPPERT, Falkenstein/Ts, Mammolshainerweg

MRs. MARIA RAPPERT

JOHANNES ROSENTHAL, Berlinerstr. 153, Berlin-Charlottenburg
2

Dr. Liza LoTzIN

JoseF SCHMIDBAUER, Ladenspelderstr. 61, Essen

MRgs. 1. SCHMIDBAUER

Kurt ScHUBERT, Hochschule fiir Bauwesen, Sielowerstr. 10,
Cottbus

EDGAR ScHULTZE, Technische Hochschule, Aachen

MANFRED SENTKO, Technische Hochschule, Kaiserstr. 12,
Karlsruhe

PeTeR SIEDEK, Eckertstrasse 18, Koeln-Lindenthal

H. U. SMoLTCczYK, Zinsweiler Weg 15, Berlin-Zehlendorf

PauL Soos, Arcis-Str. 21, Munich

KAaRL STEINFELD, Schillerstr. 52, Hamburg-Altona

MRs. GOTTFRIEDE STEINFELD

GUNTHER THIELE, Holzdamm 34, Hamburg 1

MRs. ILse THIELE

GERHARD VIERING, Niederwaldstr. 16, Dresden 19

MRs. UrsurA VIERING geb. Thoss

H. O. voN pDErR HEYDE, Fallersleber Str. 45, Braunschweig

MRs. REANTE VON DER HEYDE

H. H. voN EsBECK-PLATEN, c/o Hochtief A.G., Vorm. Gebr.
Helfmann, P.O. Box 670, Essen

MRs. 1. voN ESBECK-PLATEN

E. N. voN GotTsTEIN, F. H. Kooks K.G., Ingenieure, Possartstr.
18, Munich 27

H. R. WErss, Soil Mechanics Laboratory, Ph. Holzmann AG.,
Taunus Anlage 1, Frankfurt

RicHARD WOLTERS, Westwall 124, Krefeld

W. T. Zoepg, Schuetzen St. 30, Trier, Mosel

Hemnz Zweck, Erzbergerstr. 84, Karlsruhe

Greece | Gréce

NICOLAS AMBRASEYS, 8 Gennaiou Kolokothroni, Athens T4
ANTONIOS Loisos, rue Marni 28, Athens

Guatemala

Feperico KoosE, 3a Avenida 12-08, Zona 1, Guatemala City



Hungary / Hongrie

ArprAD KE£zDI, Logodi-U-9, Budapest
CHARLES SzfcHY, Roham-v. 3, Budapest 1

India / Inde

S. K. CHOPRA, Central Building Research Institute, Roorkee
U.P.)

Y.(C. GoOKHALE, Road Research Laboratory, Harmondsworth,
Middlesex, England

L. C. JaIN, Central Building Research Institute, Roorkee

K. L. Rao, Central Water and Power Commission, Bikaner
House, New Delhi

N. R. SrinivasaN, Central Road Research Institute, C.R.R.I.
P.O., New Delhi

Ireland / Irlande

E. T. HANRAHAN, ‘Takali,” Sandyford Road, Dundrum, Dublin
R. W. KirwaN, 5 St Catherine’s Road, Glenageary, Co.
Dublin

Israel / Israél

BoRIs AISENSTEIN, Arlosorof Street, 10/29 Jerusalem

ITzcHAK ALPAN, 15 Barlby Road, London, W.10

J. B. BAR-SHALOM, 200 Dizengof str. Tel-Aviv

Z1oN CORNFELD, 53 Frishman Street, Tel-Aviv

T. HABER-SCHAIM, 189 Herzl Street, Rehovoth

GaBRIEL KassIFr, Soil Engineering Division, Israel Institute of
Technology, Haifa

MRs. HANNAH K ASSIFF

Amos KOMORNIK, 200 Wedgwood Street, Haifa

YEHUDA WILENSKY, Technion, P.O. Box 4910, Haifa

Italy / Italie

EwmiLIo ALBANI, Via L. Manara 1, Milan

RAFFAELE ARIANO, Via Stradivari 7, Milan

FRANCALBERTO BERNASCONI, Via Fornari 14, Milan

ALBERTO BiaNcHI, Via Ravenna 42, Rome

FRANCESCO BRUNNER, Via L. Manara 1, Milan

MRs. GIOVANNA BRUNNER

GI1ovaNNI CARBONELLI DI LETINO, Via dei Portoghesi 18, Rome

MRs. M. T. CARBONELLI DI LETINO

PiETRO COLOMBO, Via Marconi 46, Padova

VINCENZO COTECCHIA, Via Armenise 39, Bari

MRs. MARIA COTECCHIA

ARRIGO Crock, Direttore del Centro Geotecnico della Fonda-
zione Politecnica del Mezzogiorno, Via Mezzocannone 16,
Naples

ARTUSO DE AGAzio, Via IV Novembre 158, Rome

MORANDO DOLCETTA, Via Serbelloni 8, Milan

Mgrs. M. T. DOLCETTA

Franco Esu, Instituto di Geologia Applicata-Fac. Ingengeria,
Via Eudossiana 18, Rome

DaNTE Finzi, Societa’ Montecatini, Via Turati 18, Milan

Mgs. CLeLIA FiNzI

EMANUELE FUuMAGALLI, I1.S.M.E.S., Via G. Cesare 29, Bergamo

Guipo GUERRA, Via Mezzocannone 16, Naples

GmroLamo IppoLito, Direttore dell’Instituto di ldraulica e
Costruzioni Idrauliche dell’Universita, Via Mezzocannone
16, Naples

Miss MARCELLA IPPOLITO

RuGGIERO JaPPELLY, Istituto di Idraulica dell’Universita di
Palermo, Corso Tukory 129a, Palermo

CarLO LorTi, Piazzale della Marina N. 1, Rome

S. C. MarcHINI, Via Vaina 3, Milan

GIUSEPPE MATEOTTI, Via Pietro Canal 21, Padova

GUGLIELMO MEARDI, Via Bronzetti 35, Milan

Miss MARIANGELA MEARDI

RENOs MICHAELIDES, Pza Gorini 2, Milan

GUISEPPE MINGHETTI, Via Mameli 10, Milan

MRs. P. G. MINGHETTI MARTINELLI

GIORGIO MoRALDI, Viale Regina Margherita No. 101, Rome

MRs. MARIA MORALDI

STEVEN NEWBURGH, Via G. Verdi 35, Naples

MARIO PaNciNg, S.A.D.E. Vajont, Longarone - Belluno

ARTURO PELLEGRINO, Via Mezzocannone 16, Naples

F. A. Penta, Istituto di Geologia Applicata-Fac. Ingengeria,
Via Eudossiana 18, Rome

CHARLES RIPA DI MEANA, Via Lisbona 9, Rome

Miss MARIE BLASETTI

GIOVANNI SAPIO, Via Mezzocannone 16, Naples

GruLio SERAFINI, Via Crati 15, Rome

ALBERTO SERAFINI, Via Crati 15, Rome

SANTE SERAFINI, Via Crati 15, Rome

Dino Toning, cfo S.AD.E., S. Marco 4423/A, Venezia

MRs. SoFiA TONINI

ReNATO TORNAGHI, ¢/o Istituto Geotecnico Rodio, Via Bon-
compagni 95, Milan

MRs. MARIA TORNAGHI

CHRISTIAN VEDER, Via L. Manara 1, Milan

MRS. MARIANNE VEDER

GIORGIS WETTER, Via Venini 48, Milan

Japan / Japon

Goro KuNo, 41 Otsuka-Nakamachi, Bunkyo-ku, Tokyo

SHINICHIRO MATsuo, Civil Engineering Department, Kyoto
University, Kyoto

ARINOBU MINoOW, 6, 1-chrome, Otemachi, Chiyoda-ku, Tokyo

YosHICHIKA NISHIDA, ¢/o Faculty of Technology, University of
Kanzawa, Ueno-hon-machi, Kanazawa-shi, Ishikawa-ken

YASUE OGawa, Ministry of Agriculture, Tokyo

Micuizo Tovyama, 397, 1-Chome, Tamagawa-Okusawa
Setagaya-Ku, Tokyo

ToyoTosHI YAMANoOUCHI, Wakozaki-machi, Fukuoka City

Kenya / Kénya

F. S. STRONGMAN, Chief Materials Engineer, P.W.D., Box
30043, Nairobi

Lebanon

A. A. 1. KasHEeF, American University, Beirut

Luxemburg / Luxembourg

C. A. ScHAACK, Chef du Service des Palplanches, Arbed-Belval,
Esch/Alzette

Mexico /| Mexique

H. M. CALDERON, Ave. Revolucion 595, San Pedro de les
Pinos, D.F.

HuanN Correa, Xola 1815 D/-2, Mexico D.F.

FERNANDO HIRIART, Instituto de Ingenieria, Cuidad Univer-
sitaria, Mexico D.F.

EurLaLio JUAREZ-BapILLO, Instituto de Ingenieria Ciudad
Universitaria, Mexico D.F.

R. J. MarsaL, Instituto de Ingenieria, Cuidad Universitaria,
Mexico D.F.

FRANCISCO ZAMORA, Miguel Laurent 161, Mexico D.F.

LEONARDO ZEEVAERT, Isabel la Catolica No. 67, Mexico D.F.
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Monaco

C. O. LUNDBERG, Stardrill-Keystone Worldwide Corporation,
Le Continental, Place des Moulins, Monte Carlo

Netherlands / Pays-Bas

G. F. AErTs, Doezastraat 15a, Rotterdam (C)

PerTEr BARENTSEN, Eendrachstr. 1, Gorinchem

B. W. BoGgusLAavsky, Aramco Overseas Company, Laan van
Meerdervoort 55, The Hague

G. B. BOGUSLAVSKY

GERARD DE JOSSELIN DE JONG, Enkhuizensestraat 15, Scheven-
ingen

MRS. DE JOSSELIN DE JONG

F. C. pE N, Lessinglaan 95, Utrecht

F. J. M. pE REEPER, Molenberglaan 112, Heerlen

MRs. O. DE REEPER-MULLER

Taco EpELMAN, Koningskade 25, The Hague

JAN GEertsMA, Koninklijke/Shell-Laboratorium, Badhuisweg
3, Amsterdam-Noord

E. C. W. A. GEUzE, Breitnerstraat 87a, Rotterdam

LamBeERTUS HEYMAN, Achillesstraat 78, Amsterdam

T. K. HuizinGga, Fazantplein 13, The Hague

MRs. CoNsTANCE HUIZINGA-GROLMAN

R. J. JackL, Emmastr. 94, The Hague

A. M. SCHREUDERS, Van Baerlestraat 57, Gouda

MRs. M. SCHREUDERS-BAKKER

CORNELIS VAN DE FLIERT, State Road Laboratory, Badhuiskade
21, The Hague

H. E. vaN DER MosT, Franz Halskade 58, Rijswijk (Z-H)

MRs. JEANETTE VAN DER MOST-VAN DER WAL

CORNELIS VAN DER VEEN, Churchill-laan 53°, Amsterdam

W. C. vaN MIErRLO, Molukkenstraat 16, Delft

A. F. vAN WEELE, Haarlemmermeerstraat 111hs, Amsterdam

w)
JAN WEVER, Stalpertstraat 107, The Hague
Mrs. H. S. WEVER-VAN WAGENSVELD

New Zealand / Nouvelle-Zelande

P. J. ALLEY, Canterbury University College School of Engi-
neering, Christchurch

Mgrs. P. J. ALLEY

R. A. SIMPSON, c/o Ministry of Works, Wellington

Norway / Norvege

ArnLD ANDRESEN, Norwegian Geotechnical Institute, Blindern

MRS. INGRID ANDRESEN

FINN BERGE, Jernbanegaten 2, Porsgrunn

MRs. NINA BERGE

Laurits ByERrRUM, Norwegian Geotechnical Institute, Blindern-
Oslo

MRs. GUDRUN BIJERRUM

OvE EmE, Norwegian Geotechnical Institute, Blindern

MRs. SoLVEIG EIDE

JAN Frns, Oscars gt. 46B, Oslo

MRs. INGER Friis

0. S. Howm, Kjonejordet 14, Sandvika

MRs. BrGITTE HoLM

NiLMAR JANBU, Norwegian Geotechnical Institute, Innherredsv.
7, Trondheim

BiorN KJAERNsLI, Norwegian Geotechnical Institute, Blindern

MRs. KIJAERNSLI

R. S. NorpaL, Schwensens Gate 3-5, Vegdirekforatet, Oslo

MRs. NORDAL
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F. W. OpsaL, Den Geotekniske Konsulent, Oslo Kommune,
Grenlandsleiret 39, Oslo

MRs. GRETE OPSAL

TRYGGVE REIMANN, Sofies Gate 37, Oslo

MRs. MARIT REIMANN

I. T. RoseNQvisT, Norwegian Geotechnical Institute, Blindern,
Oslo

RoLr SELMER-OLSEN, Geological Institute, The Technical
University of Norway, Trondheim

SVERRE SKAVEN-HAUG, Norges Statsbaner, Storg. 33, Oslo

MRs. MAGNHILD SKAVEN-HAUG

ODpD SVENNAR, Planleggingskontoret, Akersgaten 55, Oslo

INGE VoGT-NILSEN, Planleggingskontoret, Akersgaten 55, Oslo

R. C. VoLp, ¢/o John Mowlem & Co., P.O. Box 1578, Teheran,
Persia

Poland / Pologne

Z. BorerTl, Technical University, Warsaw

E. CeBerTOWICZ, Uphagena 2, Gdansk

RomaN CzARNOTA-BoJARSKI, Mianowskiego 24-25, Warsaw
S. M. HueckEeL, Gdansk-Wreszez, Al. Wojska Polskiego 20/3
Janusz Lipinski, UL, Sarbiewskiego 2 m.91, Warsaw 32
WACLAW MAKAROWSKI, Mianowskiego 15/22, Warsaw
ANTONI Piaskowski, 2 Wawelska Str., Warsaw

RADZIMIR PIETKOWSKI, Lwowska 7 m 7, Warsaw

STEFAN RoLrLA, Kratowska 24/6, Warsaw

HENRK STAMATELLO, Mariensztadt 16 M. 5, Warsaw

ZENEN WILUN, Narbutta 26/4, Warsaw

Portugal

Jost FoLQUE, Laboratoria Nacional Engenharia Civil, Avenida
Brasil, Lisbon

MRs. FOLQUE

N. A. Gomes, Rua Carlos Mardel 61 - R/C-D, Lisbon

U. NASCIMENTO, Av. Roma 14-5-D, Lisbon

MRs. E. NASCIMENTO

J. LAGINHA SERAFIM, Lisbon

MRs. M. J. G. SERAFIM

C. E. pE B. VDAL, Avenida de Sidonio Pais No. 20 - 30 Esq,
Lisbon

Portuguese East Africa / Afrique Portugaise Orientale

M. P. Dos Santos, Laboratorio de Ensaios de Materiais e
Mecanica do Solo, C.P. 268, Lourenco Marques

Rumania / Roumanie

AUREL BELES, Splaiul Independentei No. 65, Bucarest

Spain / Espagne

JuaN BasaBE, Avenida de Portugal No. 19 - 2°, Seville
MRs. M. BASABE

CarrLos BenrTo, Paseo dela Castellana 19, Madrid
MgRs. C. BEnITO

Jesus GIL DE LA SERNA, 121 Calle Velazquez, Madrid
José ENTRECANALES, 23 Matias Montero, Madrid

J. L. Escario, Maria de Molina 3, Madrid

MRs. ESCARIO

Miss ANGELA Escario

VENTURA Escario, Maria de Molina 3, Madrid

Joskt EsPINET, Junta de Obras del Puerto, Barcelona
MRs. M. EsPINET

AUGUSTINE INGLESsIAS, Jr., O.1.C.C. Edificio Espana, Madrid
JaciNTO MARTIN-PRAT, Concha Espina No. 6, Madrid



MRs. E. MARTIN-PRAT

SALVADOR MONTAGUT CUADRAT, Via Augusta 25, Barcelona

MRS. MONTAGUT

FErRNANDO OLIVEROS, Ayala 67, Madrid

ALBERTO OROVIOGOICOECHEA, Laboratorios de Ensayos E
Investigaciones Industriales, Bilbao

J. T. Ropa CassINELLO, Department de Construccion del I.N.I.
Plaza Salamanca 8, Madrid

J. A. J. SaLas, Alfonso XII - Num. 3, Madrid

MRs. SALAS

ENRIQUE SANCHEZ CoONDE, Departmento de Construccion
1.N.1. Plaza de Salamanca 8, Madrid

MARIANO SENDIN, Serrano 81, Madrid

MRs. DOLORES CACERES DE SENDIN

GonzaLo TURELL MoRrRAGAs, Rue Munitaner 316 - 102a.
Barcelona

Mgrs. TURELL

AUGUSTO VIZCAYNO MARTINEZ, SAN FRANCISCO DE SALES
No. 9-3-A, Madrid

Sweden |/ Suéde

E. O. Back, AB Vagforbattringar, Fridhemsgatan 15, Stock-
holm

ALLAN BrerGrELT, Topeliusgatan 1, Goteborg S.

S. L. BERNELL, V. Allén SA, Lidingo

MRgs. U. BERNELL

Miss L. FORSMAN

G6STA BIURSTROM, Riddargatan 12, Stockholm

GUNNAR EKEVARN, State Power Board, Postfack, Stockholm 1

C. G. EkmaN, Tridgirdsgatan 9, Orebro

Bror FELLENIUS, Board of Swedish State Railways, Geo-
technical Division, Stockholm

MRs. HiLDA FELLENIUS

NiLs Fropin, Swedish Geotechnical Institute, Narvavigen 25,
Stockholm

MRs. DAGMAR FLODIN

L. G. GyLLrORS, Scheelegatan 11, Stockholm K

MRgs. L. M. GYLLFORS .

B. G. JaxossoN, Grevgatan 35, Stockholm O

T. K. E. KALLSTENIUS, Stureplatan 25, Lidingd 1.

PauL LEIMDOREFER, 5 Skilling gr. Stockholm K

MRs. BARBRO LEIMDORFER

N. G. LiLia, Vasalaoppsvigen 102, Hagersten

A. B. S. Lorquist, Grevgatan 70, Stockholm O

R. B. LunDsTROM, Orrje & Co., Consulting Engineers and
Architects, Kungsholms Kyrkopkan 2, Stockholm

MRs. M. I. LUNDSTROM

J. R. MaRvVE, Gotabersagatan 1, Goteborg

MRS. ANNETTE MARVE

S. N. OpemaRK, Frejgatan 34, Stockholm

MRs. OLGA ODEMARK

T. J. OstERMAN, Royal Swedish Geotechnical Institute, Stock-
holm O

B. O. PraMBORG, Swedish State Power Board, Postfack, Stock-
holm 1

J. ARNE T. RINKERT, Krukmakargatan 37A, Stockholm S6

MRrs. H. RINKERT

E. J. R. SANDEGREN, Kriftvigen 11, Lidingé 1

L. E. Ssoquist, Ingenjorsbyran Viak, Vallingbygangen 2,
Stockholm-Vallingby

MRs. GUDRE S10QUIST

O. D. ZerterHoLM, Swedish State Power Board, Postfack,
Stockholm 1

Switzerland | Suisse

H. B. DE CereNvVILLE, 11 Avenue de Rumine, Lausanne
R. A. DesponNDs, Diesbachstrasse 1 (Briickfeld), Berne

MRs. GENEVIEVE DESPONDS

WALTER GROEBLI, Stampfenbachstr. 57, Ziirich 6

MRs. ITA GROEBLI-VON ORELLI

EpwaArRD GRUNER, Nauenstrasse 7, Basle

C. F. KoLLBRUNNER, Witellikerstr. 50, Zollikon ZH

H. J. LaNG, Kiirbergstr. 21, Ziirich 10/49

H. G. LocHer, Eisenbahnstr. 13, Ziirich 48

Max MassHARDT, Bellevuestrasse 14, Zollikofen/Bern

MRS. MARY MASSHARDT

GUSTAV MUGGLIN-STEINER, SchlGsslistrasse 24, Ziirich 7/44

MRs. KATHI MUGGLIN-STEINER

U. G. PeTER, Dufourstr. 16, Bern 6

MRs. CLAIRE PETER

ED. RecorDON, Chemin de la Suettaz, 15 Prilly/Lausanne

MRs. EL. RECORDON

CHARLES SCHAERER, Hohtalstrasse 13, Ennetbaden (AG)

MRSs. ERIKA SCHAERER

R. A. ScHILTKNECHT, Schaffhauserstrasse 247, Andelfingen
(ZH)

MRS. L. SCHILTKNECHT

JAKOB SCHNEIDER, Junkerngasse 33, Berne

MRs. KATIA SCHNEIDER

GEROLD SCHNITTER, Laboratoires de Recherches Hydrauliques
et de Mécanique des Terres, annexés a I'Ecole Polytechnique
Fédérale, Gloriastrasse 39, Zurich

MRs. M. SCHNITTER

N. J. ScunITTER, Motor-Columbus Ltd, Baden/AG

ALBERT SENN, c/o Bless & Co., Rigistr. 26, Ziirich 6

MRs. DAGMAR SENN

Max StaHEL, Eidg. Technisshe Hochschule, Zirich

MRs. K. STAHEL-FATZER

M. A. Stoor, Holding Rodio, Limmatquai 18, Ziirich

J. J. STRICKLER, 19 Witellikerstrasse, Zollikon-Ziirich

RaymoND TERRIN, 37 Bld. de Grancy, Lausanne

ARMIN VON Moos, Naegelistrasse 5, Ziirich 7/44

MRs. ELISABETH VON Moos-KRACK

ANDREAS WACKERNAGEL, Pilgerstrasse 14, Basle

MRs. A. WACKERNAGEL

HaNs ZEINDLER, Bauleitung, Goeschenenalp/UR

JORG ZELLER, Versuchsanstalt fiir Wasserbau u. Erdbau
Gloriastr. 37/39, Ziirich

Turkey / Turquie

VHAIT KuMmBasar, Insaat Fakiiltesi Docentlerinden, Teknik
Universite, Istanbul

Hawmpr PEyYNIRcCIOGLU, Teknik Universite, Istanbul

A. F. UMAR, 14/2 Akkavak S, Tesvikiye, Istanbul

EROL YALTKAYA, Arastirma Fen Heyeti Miidiirii, Karayollari
Umum Midiirliigii, Bakanliklar - Ankara

Union of South Africa / Union Sud-Africaine

L. E. CoLLINs, 107 Milner Street, Waterkloof, Pretoria

J. E. JENNINGS, Civil Engineering Department, University of the
Witwatersrand, Milner Park, Johannesburg

L. E. KenT, Geological Survey of the Union of South Africa,
P.O. Box 401, Pretoria

C. S. MackINTOsH, c¢/o Chief Engineer, Transvaal Provincial
Administration, P.O. Box 1906, Pretoria

N. E. SmMoNs, 15 Abertivy Mansions, Berea Road, Durban

MRs. M. D. SIMONS

United Kingdom / Royaume-Uni

J. K. ALDERMAN, 2 Rutland Avenue, Atherton, Lancs.
J. C. Arpous, 128 Rydal Crescent, Perivale, Greenford,
Middlesex
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J. W. ALEXANDER, West’s Piling & Construction Co. Ltd, Bath
Road, Harmondsworth, West Drayton, Middlesex

HENRY ANGEL, 1657 W. 14th Ave., Vancouver, B.C.

C. F. ARMSTRONG, Ministry of Transport and Civil Aviation,
21-37 Hereford Road, London, W.2

J. H. ARMSTRONG, 102 Tuder Avenue, Worcester Park, Surrey

MRs. ARMSTRONG

STEWART ARMSTRONG, Department of Civil Engineering,
University of Bristol, University Walk, Bristol, 8

D. J. AYRes, British Railways, Western Region, Soil Mechanics
Laboratory, 66 Porchester Road, London, W.2

J. A. Banks, 17 Blythswood Square, Glasgow, C.2

MRs. J. B. BANKS

Miss E. McL. BANKS

G. M. BarRass, ¢/o B.P. Trading Ltd., Beaufort House, Gravel
Lane, London, E.1

R. F. BaArRTHOLOMEW, Le Grand, Sutcliff & Gell Ltd., Southall,
Middlesex

D. L. BARTLETT, British Railways, Western Region, Soil
Mechanics Laboratory, 66 Porchester Road, London, W.2

H. E. BarTLEY, The Franki Compressed Pile Co. Ltd., 39
Victoria Street, London, S.W.1
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MRs. Lowe
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MRs. R. E. OSTERBERG

J. D. Parsons, 415 Madison Avenue, New York 17, N.Y.

MRs. J. D. PARSONS
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Miss NaNcYy Peck

O. J. PORTER, 415 Frelinghuysen Avenue, Newark 5, N.J.
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MRs. PORTER

B. J. PrucH, 3510 Kensington Avenue, Tampa 9, Fia

F. E. RICHART, Jr., ¢/o Moran, Proctor, Mueser and Rutledge,
415 Madison Avenue, New York 17, N.Y.

MRs. RICHART
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Madison Avenue, New York 17, N.Y.
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R. L. ScaiFmMAN, Dept. of Civil Engineering, Lehigh University,
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MRs. G. F. SOWERS
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MRs. MARIA STEUERMAN

WILLIAM SussMAN, 1101 Lincoln Road, Miami Beach, Florida
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Vernon Branch, Los Angeles 58, California

M. J. TerMaN, U.S. Geological Survey Team (Europe), 11F
Holbeinring, Heidelberg, Germany

MRs. TERMAN

KARrL TErRzAGHI, Pierce Hall, Harvard University, Cambridge,
Mass.

G. P. TsCHEBOTARIOFF, Princeton University, Princeton, N.J.
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MRs. M. F. WHITE
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MRs. ELIZABETH WHITMAN

R. J. WooDwARD, 1150 28 Street, Oakland 8, Calif.

MRrs. R. J. WOODWARD

J. G. ZerrLeN, United Nations Expert, c/o Israel Institute of
Technology, Haifa

MRs. F. R. ZEITLEN
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GENERAL

General information

Address: The Institution of Civil Engineers,
Great George Street,
Westminster, London, S.W.1.
Telephone: TRAfalgar 1038 or 1039.
Office hours: 9.00-18.00 Monday to Friday inclusive.
Nearest Underground Stations: Westminster/St James’s
Park.
Bus routes: 3, 11, 12, 24, 29, 39, 53, 59, 59A, 76, 77, T7A, 88,
109, 134, 155, 159, 163, 168, 170, 171, 172, 177,
184, 285, 286, 287, 288, 290.
The Opening Session, the Technical Sessions, and the
Closing Session, will be held in the Great Hall at the Institution
of Civil Engineers.

Car parks

Car parks are available near at hand. All are free except
the car park in Storey’s Gate behind the Institution of Civil
Engineers building where the charge is 2s5. 0d. per day. Mem-
bers are warned that these car parks fill early in the day and
accommodation in them cannot be guaranteed. The Organizing
Committee accepts no liability in respect of car parks. The
instructions of the police must be obeyed, no special concessions
having been granted for members attending the conference.

Restaurants

In the majority of the restaurants in the Westminster area
accommodation is limited, and members are advised to give
themselves as much time as possible for lunch. Prices vary,
depending on the class of restaurant, from 6s. 0d. to £1.

Members’ lounge

Members who wish to meet their friends informally may do
so in the lounge in the Lecture Theatre of the Institution of
Civil Engineers. There will be a buffet open during the period
of the conference serving coffee, tea and cakes.

Languages

In accordance with Article I (3) of the Society’s statutes the
official languages are English and French. Interpreters will be
available in the Registration Office.

Arrangements have been made for simultaneous translation
through earphones from English into French and vice versa.

Conference badges

Members are asked to wear the conference badges, including
the brooches bearing their names.

Dress

It is hoped that members and their ladies attending the
Bz}nquet and certain functions on the tours (indicated separately)
will wear evening dress if available.

GENERALE

Information générale

Adresse: The Institution of Civil Engineers,
Great George Street,
Westminster,-London, S.W.1.

Téléphone: TRAfalgar 1038 ou 1039.

Heures d’ouverture: 9.00-18.00 lundi a vendredi.

Meétro: Westminster ou St. James’s Park.

Autobus: 3, 11, 12,24, 29, 39, 53, 59, 59A, 76, 77, T7A, 88,
109, 134, 155, 159, 163, 168, 170, 171, 172, 177,
184, 285, 286, 287, 288, 290.
Les Séances d’Ouverture et de Cl6ture du Congrés ainsi que
les Séances Techniques prendront place dans la Salle du
Congreés.

Parking pour automobiles

Certains parcs se trouvent dans les environs. Le stationne-
ment y est gratuit a ’exception du parc situé a Storey’s Gate,
tout a cote de I'Institution of Civil Engineers, et ol ’on devra
payer 2s. 0d. par jour. Ces différents parcs sont souvent pleins
dés le matin et il n’est pas certain que les délégués au congrés
puissent y placer leurs voitures. Le Comité d’Organisation ne
sera pas responsable pour les voitures garées dans ces parcs.
Les instructions de la police doivent étre obéies et aucune con-
cession ne sera accordée aux membres du congrés.

Restaurants

Les restaurants dans Westminster ne sont pas trés grands, ni
trés nombreux. Les congressistes seront donc bien avisés de
se donner aussi longtemps que possible pour leur déjeuner.
Les prix varient, suivant le genre du restaurant, entre 6s. 0d. et
£1 par personne.

Salon pour les membres

Les personnes désirant rencontrer leur amis peuvent se donner
rendez-vous dans le ‘Lecture Theatre’ de I'Institution of Civil
Engineers, ou il sera possible de déguster café, thé, giteaux, etc.,
pendant la période du congrés.

Langues officielles

Conformément & I’Article I(3) des Statuts de la Société, les
langues officielles du congrés sont I’Anglais et le Frangais. 1l
y aura des interprétes au bureau d’inscription.

1l sera possible d’obtenir une traduction simultanée d’anglais
en frangais et vice-versa, au moyen d’écouteurs.

Insigne du congrés

Les membres seront priés de porter I'insigne du congres et la
broche qui portera leur nom.

Tenue de soirée

Les membres et les dames les accompagnant au Banquet et
aux réceptions qui prendront place pendant les tours (voir
détails donnés séparément) sont pries, dans la mesure du
possible, de se mettre en tenue de soirée.
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Exhibition

An exhibition of apparatus, models and other items of
interest to delegates will be held in the Library of the Institution
of Civil Engineers. For further details see page 51.

Films

During the period of the conference films of soil-mechanics
interest will be shown at the Institution of Civil Engineers. The
programme and times of showing will be announced daily.

Contributions to the discussion

The conference will meet for discussion at nine sessions.
Divisions 1 and 3a will each occupy two sessions, and the other
Divisions one session each.

Each session will be in the charge of a Chairman, who will
maintain the order and conduct of the meeting.

After the session has been declared open, the General
Reporter for the Division will introduce his report, after which
the members of the conference may contribute to the discussion.
At the end of the session the Vice-Chairman will give a brief
comment on the outstanding points which have arisen in the
discussion, and the Chairman will then close the session.

Procedure for those intending to take part in the discussion

To assist the Chairmen and to enable the sessions to proceed
without loss of time, any member who wishes to contribute to
the discussion should give notice of his intention by completing
Form X, and handing this in at the Discussion Desk not later
than 17.00 hours on the day before the session at which the
contribution is to be given. This will enable the Chairman of
the sessicn to apportion the time among those wishing to
speak, and allow the speakers to be introduced by name. A
list giving the order in which speakers will be called will be
posted at the door of the Conference Room before each session.
Each speaker will be given about 7 minutes in which to present
his contribution.

If in any session there is time available after those giving
notice have spoken, the Chairman will invite other contributions
from the meeting. In this case a member called to speak must
announce his name clearly before giving his contribution.

A member when called upon to speak must go to the rostrum
to give his contribution. The Chairman will announce at the
commencement of each session the length of time available for
each contribution, and will warn the speaker by means of a
signal light on the rostrum when the period is ended. The
speaker on seeing the light should bring his remarks to a close
as quickly as possible.

Members may illustrate their contributions by slides or dia-
grams. Slides to be shown should be handed in at the Dis-
cussions Desk with Form X.

The record of the discussions

The record of the conference discussions for publication in
Volume 3 of the Proceedings will be compiled in the first
instance from shorthand notes taken during the sessions, and
from written information given by each speaker. A member
who has spoken in discussion should complete Form Y giving
an outline of his contribution, with copies of the figures he
wishes to be reproduced; this should then be handed in at the
Discussions Desk or sent to the Secretary of the Papers Sub-
committee as soon as possible after the contribution has been
made. Only those figures essential to the written record should
be given.
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Exposition

Une exposition d'appareils, maquettes et autres articles qui
pourront étre d’intérét aux délégués seront en vue dans la
‘Library’ de IInstitution of Civil Engineers. Voir détails
page 51.

Films
On passera a I'Institution of Civil Engineers certains films sur

la mécanique des sols pendant le congrés. Le programme et les
heures des représentations seront annoncés le jour méme.

Séances de discussions techniques

Les membres du congrés se rencontreront au cours de neuf
séances. Les sections techniques occuperont chacune une
séance sauf dans le cas des Sections Techniques Nos 1 et 3a
qui en occuperont deux chacune.

Chaque séance sera en mains d’un Président qui dirigera la
réunion et sera responsable de maintenir I’ordre. Apres
P’ouverture de la séance, le rapporteur présentera son rapport,
et par la suite les membres pourront prendre la parole. A la
fin de la séance, le Vice-Président relévera les points les plus
intéressants qui auront été mentionnés et le Président déclarera
la séance terminée.

Méthode a adopter pour les membres désirant parler pendant les
discussions

Afin d’assister le Président des séances et éviter toute perte de
temps, chaque membre voulant prendre la parole pendant la
discussion d’une section technique est prié de remplir la formule
X et de la remettre au ‘bureau des discussions’ avant 17.00
heures la veille du jour de la séance. 1l sera ainsi possible au
Président d’alloter un certain temps a chaque participant a la
discussion et de les présenter aux autres membres. Une liste
indiquant I’ordre dans lequel chaque speaker devra parler sera
affichée a I’entrée de la Salle du Congrés avant le commence-
ment de chaque séance. Chaque membre sera alloté environ
7 minutes.

Dans certains cas, il y aura peut-étre un certain temps dis-
ponible aprés la contribution de chaque membre inscrit; le
Président alors invitera les autres membres présents a prendre
parol §’ils le désirent. Le cas échéant, le membre sera prié
d’énoncer son nom clairement avant de commencer.

Un membre étant appelé a parler devra aller au rostrum. Le
Président aura fait connaitre au début de la séance le temps
assigné a chaque membre pour sa contribution; un signal
lumineux sur le rostrum indiquera au speaker que sa periode
est terminée. A ce moment le membre devra mettre fin a son
adresse aussitdt que possible.

Les membres pourront illustrer leurs contributions a 1'aide
de projections et de graphiques. Les vues a projeter devront
étre déposées au bureau des discussions avec la formule X.

Compte-rendu des discussions

Un compte-rendu des discussions du congrés sera publié dans
le Volume No. 3 des Procés-verbaux. Celui-ci sera fait a partir
des notes prises par les sténographes pendant les séances et a
partir des notes et résumés que chaque membre participant aura
présentés. Un membre qui aura pris la parole pendant une
discussion est invité 4 remplir la formule y donnant le texte de
ce qu’il désire voir publié; cette formule sera rendue au bureau
des discussions ou, a défaut, renvoyée au Secrétaire du Sous-
Comité des Communications aussitdt que possible aprés la
terminaison de la séance.



A member who speaks in more than one session must use a
separate Form Y for each session. If a member speaks in a
session without giving prior notice he should be sure that he
receives and completes Form Y so that the record may be
complete.

A draft copy of the contribution as proposed for publication
will be sent to the member making the contribution for checking
as soon as possible after the conference.

Discussions desk

Members will find a Discussions Desk near the door of the
Conference Room at which Forms X and Y should be handed
in, and at which Officers will be present to deal with any other
matters relating to the discussions.

Tours and visits

The place of assembly of parties participating in tours, visits
and excursions is given on the tickets supplied to each delegate.
The tickets must be shown at the place of assembly.

Delegates participating in the various events or visits during
or after the conference are reminded that departure times will
be strictly adhered to each day.

The Organizing Committee and Convoys Ltd. will not accept
responsibility for any expenses incurred by delegates caused by
the delegates’ negligence.

The Organizing Committee and Convoys Ltd. shall not in any
way be liable for injury, damage, loss, accident, delay or
irregularity which may be occasioned by reason of any defect
of any Company or person engaged in conveying the passenger,
or of any Hotel Proprietor, servant or agent engaged in carrying
out the purpose for which the Order is issued, or otherwise in
connection therewith. Any dispute or difference arising here-
under shall be decided in accordance with the laws of England.

Proceedings of the conference

Volumes 1 and 2 have been supplied free to all members who
have registered. Volume 3 of the Proceedings will be sent as
soon as possible, but probably not before February 1958.
Additional copies may be obtained on application to the
Registration Office, price £17 10s. 0d. per set.

Un membre qui aura contribué a plus d’une discussion devra
remplir autant de formules que de séances auxquelles il aura
pris part. Si un membre contribue 4 une discussion sans avoir
informé le Président ou le bureau des discussions au préalable,
il devra remplir la formule Y par la suite.

Un exemplaire donnant le texte & publier de la contribution
de chaque membre leur sera envoyé pour vérification aussitot
que possible aprés le congreés.

Bureau des discussions

Les membres trouveront un ‘bureau des discussions’ prés de
Pentrée de la salle du congrés ou ils pourront remettre les
formules X et Y. Le personnel présent se fera un plaisir de
répondre a toute question relative aux discussions.

Tours et visites

L’endroit de rassemblement pour chaque tour, visite ou
excursion est spécifié sur les tickets, en mains de chaque délégué.
Ces tickets devront étre présentés a I’endroit détermine dans
chaque cas.

On tient a rappeler aux délégués qui prendront part aux
différentes visites ou excursions, soit pendant le congrés ou
apres, le besoin d’étre ponctuel afin de ne pas retarder les
départs.

Le Comité d’Organisation ainsi que Convoys Ltd. n’acceptera
aucune responsabilité envers les délégués au cas ol ceux-ci se
verraient obligés de leur propre faute, a faire des dépenses
supplémentaires.

Le Comité d’Organisation ainsi que Convoys Ltd. ne pour-
ront étre tenus responsables en cas de blessure, dommage, perte,
accident, retard ou irrégularité qui pourront étre occasionnés
par la négligence d’une société ou par l'individu appelé a
transporter un voyageur ou par tout propriétaire d’hotel, son
domestique ou autre personne appelée a mettre en ceuvre
I'objet pour lequel cette directive est publiée ou dans une autre
maniére en connexion avec la dite directive. Tout différend
qui pourra naitre sera décidé selon les lois anglaises.

Procés-verbaux du congrés

Les volumes Nos. 1 et 2 seront envoyés gratuitement a tous
les membres qui se seront inscrits. Le troisiéme volume des
Procés-verbaux sera expédié aussitot que possible, mais pas
avant février 1958. D’autres exemplaires, a £17.10.0 seront
en vente au bureau d’inscription.
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PROGRAMME

Monday, 12 August

10.30-13.00

Meeting of the Executive Committee in the Council Room of
the Institution of Civil Engineers.

14.30-16.00
Opening session
Addresses by: SIR ARTHUR WHITAKER, K.C.B., President of
the Institution of Civil Engineers.

ProressoR KARL TeErzAGHI, President of the International
Society and of the Conference.

20.30-22.30
Reception at the Tate Gallery, Millbank, at the invitation of
the Chairman and members of the Public Works and Municipal
Services Congress and Exhibition Council (Day Dress).

The Tate Gallery houses the national collection of British
art, modern sculpture and modern foreign paintings, especially
Impressionists and post-Impressionists.

Tuesday, 13 August

10.00-13.00

Session 1

In the Great Hall of the Institution of Civil Engineers.
Division 1: Soil properties and their measurement.

(General Reporter: 1. Th. Rosenqvist.)

(Assistant Reporter: N. Janbu.)

Soils, their occurrence, classification and description; their
physicochemical and mechanical properties, including per-
meability ; methods and apparatus for the measurement of soil
properties.

12.00 for 13.00
(1) Ladies’ fork luncheon at 23 Knightsbridge.

14.00-16.00
(2) After the fork luncheon, ladies will be taken by coach on a
2-hour drive around London.

14.30-17.30

Session 2
Division 1: Soil properties and their measurement.

(General Reporter: I. Th. Rosenquist.)

(Assistant Reporter: N. Janbu.)

Soils, their occurrence, classification and description; their
physicochemical and mechanical properties, including per-
meability ; methods and apparatus for the measurement of soil
properties.

20.00-23.00
(3) Reception at Hurlingham Club.

The original Hurlingham House, which still forms part of
the Club, was built in 1760 as a small country house by Dr.
William Cadogan, a leading physician of his day. The house
and grounds passed through several hands and were added to
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PROGRAMME

Lundi, 12 aoiit

10.30-13.00

Séance du Comité Exécutif dans la ‘ Council Room’ de I'Institu-
tion of Civil Engineers.

14.30-16.00
Ouverture du Congrés
Allocutions par: SIR ARTHUR WHITAKER, K.C.B., Président de
I'Institution of Civil Engineers.

ProresseUR KARL TeErzaGHI, Président de la Société Inter-
nationale et du Congrés.

20.30-22.30
Réception dans la ‘Tate Gallery’, Millbank, a Iinvitation du
Président et des membres du ‘Public Works and Municipal
Services Congress and Exhibition Council’ (Tenue de ville).
C’est dans la ‘Tate Gallery’ que ’on trouvera une collection
nationale d’art britannique ainsi que de sculpture moderne et
de peinture moderne étrangére, en particulier les Impressionistes
et les post-Impressionistes.

Mardi, 13 aoiit

10.00-13.00

Premiere Séance

Dans la Salle du Congres 1 ére Section technique: Mesure et
propriétés des sols.

(Rapporteur: I. Th. Rosenqvist.)

(Assistant Rapporteur: N. Janbu.)

La venue, classification et description des sols; leurs pro-
priétés physicochimiques et mécaniques, y compris la per-
méabilité ; méthodes et appareils pour la mesure des propriétés
des sols.

12.00 pour 13.00
No. (1) Buffet lunch pour les dames a 23 Knightsbridge.

14.00-16.00

No. (2) Aprés le repas, un autocar sera a la disposition des
dames pour faire une tournée de 2 heures dans Londres.

14.30-17.30
Deuxiéme Séance

1 ére Section technique: Mesure et propriétés des sols.

(Rapporteur: I. Th. Rosenquist.)

(Assistant Rapporteur: N. Janbu.)

La venue, classification et description des sols; leurs propriétés
physicochimiques et mécaniques, y compris la perméabilité;
méthodes et appareils pour la mesure des propriétés des sols.

20.00-23.00
No. (3) Réception a Hurlingham Club.

Hurlingham House, qui forme toujours partie du Club, fut
construit en 1760 comme maison de campagne pour le docteur
William Cadogan, docteur trés recherché a cette époque. La
maison et ses dépendances passa entre les mains de différents



until the final lessee of the property, Mr. Frank Heathcote,
who was interested in promoting shooting matches, founded a
pigeon-shooting club at Hurlingham in 1869 of which he became
the first Secretary and Manager. This was the beginning of the
Hurlingham Club, and the Minutes of all the committee meet-
ings since the beginning are still among the archives.

From the turn of the century letters of protest had been
received condemning pigeon shooting as barbarous, and a
resolution was passed by the committee on 15 April 1905 that
pigeon shooting should be discontinued after 31 December
1905. After some stormy protests the resolution was carried
into effect.

Polo, which originated in Persia and flourished in India
during the sixteenth century, first came to Hurlingham on
6 June 1874, the game being played in the presence of the
Prince and Princess of Wales, the Duke and Duchess of Edin-
burgh, and a large gathering. Many crowned heads and
princes of the blood visited the Club in the ensuing years,
and the Patrons have included His Majesty King Edward
VII, His Majesty King George V and H.R.H. the Duke of
Edinburgh.

In May 1909 the Club was awarded a Gold Olympic Com-
memorative Medal, which still hangs in the Club today. On
the outbreak of war in 1939 polo came to an end at Hurlingham
and the grounds were leased to the Fulham Borough Council
for use as allotments, at the ‘peppercorin’ rent of one shilling
ayear. The two polo fields were compulsorily acquired by the
London County Council in 1951,

Of the other games played at Hurlingham, croquet was
introduced in July 1901, and still flourishes. Lawn tennis was
introduced at the Club in April 1877, and today there are 18
grass and 18 hard courts. The reception for the overseas tennis
players at the Wimbledon Tournament is held each year at
the Club on the Sunday preceding ‘Wimbledon Fortnight’.
Squash rackets, bowls, golf, putting, swimming and cricket are
still played, although lacrosse and the polo races have been
discontinued. The Coaching Club continues to meet at Hurl-
ingham each year; it first visited there on 16 June 1870. Archery
competitions take place each autumn, and the Cambridge Boat
Race crew is accommodated during training for the annual
Oxford and Cambridge Boat Race on the Thames.

Wednesday, 14 August
9.00-12.30

(4A) Ladies’ visit to Hampton Court Palace.

Hampton Court Palace was originally occupied by the Order
of St John of Jerusalem, and leased from them in 1515 by
Cardinal Wolsey, who made considerable additions to the
building. Wolsey, in a desperate bid to regain his lost influence
with Henry VIII, presented the King with the Manor of
Hampton Court. Henry VIII made many alterations to the
Palace, as did William ITI, who preferred Hampton Court to
Whitehall or Windsor.

Sir Christopher Wren, the great English architect, was
responsible for building the Fountain Court, the southern and
eastern fronts of the Palace, and for laying out the gardens.

Events of historical interest in the Palace include the birth in
1537 of Edward VI; the secret marriage of Henry VIII to
Catherine Howard; and the honeymoon of Mary I and her
consort, Philip II of Spain. Charles I lived at the Palace when
he was king, and was later imprisoned there.

_No“(, in its age, Hampton Court is one of the greatest show-
pieces in England. Its famous rooms include the great Picture
Ga]ler; the Haunted Gallery; and the Great Hall (with its
magnificent hammerbeam roof), where plays were performed
on the stage during the reign of James I, and where Shakespeare
is believed to have acted.

propriétaires jusqu’a ce que, finalement, Mr. Frank Heathcote,
qui s’intéressait beaucoup au tir, fonde un club pour pratiquer
le tir aux pigeons & Hurlingham en 1869 dont il devint le
premier secrétaire et directeur. Ainsi commenga Hurlingham
Club et les procés-verbaux de toutes les séances sont conservés
dans les archives.

Dés le début du vingtiéme siécle, il y eu des protestations
condamnant les tirs aux pigeons comme cruels. Ainsi, le
15 avril, 1905, une assemblée passa une Résolution qui mit fin,
a partir du 31 décembre 1905 aux tirs aux pigeons. Aprés
un nombre de protestations quelque peu orageuses, cette
décision fut finalement acceptée et mise en opération.

Le polo, originaire de Perse et qui se vit rés populaire aux
Indes au XVIéme siécle, fut joué pour la premiére fois 3 Hurl-
ingham le 6 juin 1874, en présence du Prince et de la Princesse
de Galles, du Duc et de la Duchesse d’Edimbourg, et d’une
large compagnie. Plusieurs rois et reines et princes de sang
royal ont rendu visite au Club au cours des années et parmi ses
Patrons I’on retrouvent S.M. le Roi Edouard VII, S.M. le Roi
Georges V et S.A.R. le Duc d’Edimbourg.

En mai, 1909, une Médaille d’Or Commémorative des Jeux
Olympiques fut décernée au Club, ou elle y est conservée. A
la déclaration de la guerre en 1939, on cessa d’y jouer au polo
et le terrain fut loué aux autorités municipales de Fulham, a la
charge nominale de 1 shilling par an, pour étre divisé en ‘allot-
ments’ et cultivé. Les deux pelouses de polo furent acquises
de force par le London County Council en 1951.

Le croquet fut introduit & Hurlingham en juillet 1901, et I’on
y joue toujours aujourd’hui. Le tennis, en avril 1877;ily a
maintenant 18 courts sur gazon et 18 en terre battue. Une
réception pour les participants d’outre-mer a la Quinziane de
Tennis de Wimbledon, prend place chaque année au Club le
dernier dimanche avant 'ouverture du tournoi. On y joue
également au squash, aux boules, au golf, au putting ainsi qu’au
cricket. Il y a aussi une piscine mais le jeu de lacrosse et les
courses de polo sur poneys ne se pratiquent plus. Le ‘Coaching
Club’ s’y rassemble chaque année depuis le 16 juin 1870. Un
concours de tir a I’arc y prend place chaque automne et I’équipe
du bateau de I'université de Cambridge y est hébergée pendant
la période d’entrainement qui précéde la course annuelle sur la
Tamise avec Oxford.

Mercredi, 14 aoit
9.00-12.30
No. (4A) Excursion pour les dames au Palais de Hampton Court.

Le Palais de Hampton Court abrita originalement 1’Ordre de
St Jean de Jérusalem de qui le Cardinal Wolsey en obtint la
jouissance en 1515. Celui-ci y fit beaucoup de transformations.
Wolsey, dans le fervent espoir de retrouver faveur auprés de
Henri VIII donna au roi ce manoir. Henri VIII y fit de
nombreux changements ainsi que Guillaume III, ce dernier
préférant a vivre Hampton Court qu’a Windsor. La ‘Foun-
tain Court’ est ’ceuvre de Sir Christopher Wren, le célébre
architecte anglais, ainsi que les faces sud et est du Palais. Clest
lui, également, qui a dressé les plans des jardins tels que le
visiteur d’aujourd’hui les voit. Parmi les événements histori-
ques qui prirent place au Palais, on signale la naissance
d’Edouard VI en 1537, le mariage secret de Henri VIII et
Catherine Howard, les lunes de miel de Marie Tudor et de son
mari, Phillippe II d’Espagne. Charles Ier y vécut pendant son
régne et plus tard il y fut interné.

De nos jours, Hampton Court est un des monuments his-
toriques les plus importants en Angleterre. On y trouve la
grande Gallerie des peintures, une des plus belles de I’Angle-
terre, la Gallerie hantée, le ‘Great Hall’ (avec son magnifique
plafond ‘hammerbeam’) qui, du temps de Jacques Ier servait
de théatre et ou ’on pense que Shakespeare a joué.
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The gardens extending over an area of 44 acres are famous
for their display of flowers, and for the Great Maze.

9.00-12.30
(4B) Ladies’ tour of London.
This tour by coach, with a guide, will follow the route:
Trafalgar Square, St. James’s Palace, Buckingham Palace
(Changing of the Guard), Piccadilly Circus, Regent Street,
Oxford Street, Marble Arch, Hyde Park, Park Lane, Chelsea,
Kensington Museums, River Thames, Tate Gallery, Lambeth
Palace, Houses of Parliament, Westminster Abbey, Whitehall,

Downing Street.

10.00-13.00

Session 3
Division 2: Techniques of field measurement and sampling.

(General Reporter: Milton Vargas.)

Methods and equipment used in the field; surveying by
seismic, resistivity and other methods, soil sampling; methods
for the in situ measurement of strength, permeability, water and
earth pressure, settlement and deformation.

13.00-17.00

Technical Visits.
Details of the individual visits are given below:

15.00
(5A) Imperial College, University of London, Kensington.
The laboratory contains five triaxial machines fully equipped
to measure pore-pressure volume changes and five oedometers,
including one in which pressures of 100 tons/sq. ft. can be
applied, as well as the usual equipment. The laboratory is used
in teaching, research, and for a small amount of special testing
in connection with consulting work.

14.30
(5B) Soil Mechanics Ltd., Chelsea.

This laboratory, founded by John Mowlem & Co., Ltd., in
1938, is the oldest commercial soil mechanics laboratory in the

United Kingdom.
In addition to soil testing, work is carried out in connection

with geotechnical processes and specialized forms of civil
engineering construction.

13.30
(5C) George Wimpey & Co. Ltd., Southall.

The soil mechanics laboratory is comprehensively equipped
for all forms of testing. There is also a geological laboratory,
an equipment depot for the maintenance of various types of
boring and drilling equipment, apparatus for sampling and in
situ testing, and grouting and well-pointing plant, etc. Con-
crete, asphalt, building materials, structural testing, and metal-
lurgical testing facilities may also be seen.

13.45
{5D) Building Research Station, Garston.

The Building Research Station of the British Government’s
Department of Scientific and Industrial Research is at Garston,
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Il y a de nombreux appartements a visiter ainsi que les jardins
qui ont une superficie d’environ 16 hectares et qui sont
renommés pour la grande variété de ses plantes et fleurs et pour
le Grand Labyrinthe.

9.00-12.30
No. (4B) Excursion pour les dames dans Londres.

Cette excursion, en autocar, avec guide, suivra la route
suivante:

Trafalgar Square, St James Palace, Buckingham Palace ol
P’on assistera au Changement de la Garde, Piccadilly Circus,
Regent Street, Oxford Street, Marble Arch, Hyde Park, Park
Lane, Chelsea, Kensington Museums, la Tamise, Tate Gallery,
Lambeth Palace, les Chambres du Parlement, Westminster
Abbey, Whitehall, Downing Street.

10.00-13.00
Troisiéme Séance

2 éme Section technique: Méthodes pour mesures sur place et
prélévement d’échantillons.

(Rapporteur: Milton Vargas.)

Meéthodes et équipement utilisés sur place; prospection
sismique, prospection par mesure de la résistivé et autres
méthodes; prélévement d’échantillon de sol; méthodes pour les
mesures de résistance en place, perméabilité, poussée d’eau et
des terres, tassement et déformation.

13.00-17.00
Visites de laboratoires, etc.

L’heure de départ de 'Institution of Civil Engineers pour les
visites suivantes est indiquée ci-dessous, dans chaque cas:

15.00
(5A) Imperial College, University of London, Kensington.

Le laboratoire contient cinq machines triaxiales permettant
la mesure des changements de volume de la pression inter-
stitielle et cinq oedometres, dont un avec lequel on peut exercer
une pression de 1100 t/m? et I’équipement habituel d’un
laboratoire. Le laboratoire est utilisé pour I'instruction, les
recherches ainsi que quelques expériences spéciales pour le
travail d’ingénieur conseil.

14.30
(5B) Soil Mechanics Ltd., Chelsea.

Ce laboratoire fondé par John Mowlem, Société anonyme,
en 1938, est le plus ancien laboratoire de mécanique des sols
dans le commerce en Grande Bretagne.

En plus d’études sur les sols, on y travaille également sur les
procédés géotechniques et sur des problémes ayant spécialement
rapport aux travaux de construction dans le génie civil.

13.30
(5C) George Wimpey & Co. Ltd., Southall.

Le laboratoire de mécanique des sols est trés bien équippé
pour faire toutes sortes d’expériences. 11 y a également un
laboratoire géologique et tout ’equipement divers pour des
sondages et forages, les appareils pour prélever des échantillons
et faire des essais in situ, les installations pour injection et puits
filtrant, etc. On y verra également du ciment, des matériaux
de construction et des installations pour essais de structure et
metallurgiques.

13.45

(5D) Building Research Station, Garston.

Le ‘Building Research Station’ qui fait partie du ‘Department
of Scientific and Industrial Research’ du gouvernement est situé



near Watford, Hertfordshire, and conducts research into all
aspects of building and the allied branches of civil engineering.
The Soil Mechanics Laboratory at the Station was the first to
be formed in Great Britain in 1933.

14.00
(5E) Road Research Laboratory, Harmondsworth.

The soil mechanics section of the Road Research Laboratory
undertakes basic researches into problems connected with the
design and construction of foundations for roads and airfields.
The researches fall into four main groups: (a) moisture move-
ments in soils and subsoil drainage, (b) pavement design,
(¢) earth works, including studies of soil compaction, and
(d) soil stabilization.

14.15
(5F) British Railways, Paddington.

The laboratory acts as a centre for the District Engineers and
the technical sections of the Civil Engineer’s Department in
finding the solution to the problems relating to soil behaviour.
Approximately 50 are employed on this and on the development
of special machines for railway civil engineering investigations
and new processes.

13.30
(5G) Metropolitan Water Board Works.

Members will visit the Walton south reservoir and the
Thames-to-Lee tunnel main, which are under construction.

13.00
(5H) Port of London Authority.

During the afternoon members will be the guests of the Port
of London Authority, who will arrange a 10 mile (16 km) cruise
on the River Thames in the Authority’s steam yacht °St.
Katherine’, and a tour by water of part of the Royal Docks
system.

Thursday, 15 August
9.00-12.30
(6A) Ladies’ country tour.

The route to be followed is wholly south of the River Thames
in the counties of Surrey and Kent, and passes through Sutton,
Reigate (where coffee will be taken at Bridge House Restaurant),
Redhill. Bletchingly, Godstone, Westerham and Bromley.

9.00-12.30
(6B) Ladies’ tour of London.
This tour by coach, with a guide, will follow the route:
Trafalgar Square, Victoria Embankment, The Temple, Queen
Victoria Street, Cannon Street, The London Stone, The Monu-
ment, Eastcheap, The Tower of London (visit), Royal Exchange,
Bank of England, Mansion House, Bow Church, St. Paul’s
Cathedral, Ludgate Hill, Fleet Street, Law Courts, Dicken’s Old
Curiosity Shop (visit).

10.00-13.00

Session 4

D1v1510q 3a: Foundations of structures: General subjects and
foundations other than piled foundations.

(Gegeral Reporter: J. Brinch Hansen.)

(Assistant Reporter: Bent Hansen.)

a Garston, prés de Watford, Hertfordshire, s’occupe de
recherches dans les différents aspects de construction du génie
civil. Le laboratoire de la Mécanique des Sols a Garston fut
le premier en Grande Bretagne et date de 1933.

14.00
(5E) Road Research Laboratory, Harmondsworth.

La section du ‘Road Research Laboratory’ qui s’occupe
de la mécanique des sols fait des recherches sur les différents
problémes qui se présentent dans la construction de fondations
pour routes et pistes d’envol. On peut grouper les recherches
en quatre groupes principaux: (a) mouvement de I’eau dans
les sols et le drainage des sous-sols (b) construction de revéte-
ment, (c) terrassements, €tudes de compactage des sols et
(d) stabilisation du sol.

14.15
(5F) British Railways, Paddington.

Ce laboratoire s’occupe de toutes les questions et problémes
de mécanique des sols pour les chemins de fer nationaux. lLe
personnel de cinquante employés se charge de ces études ainsi

que du développement de machines utilisées dans les recherches
du génie civil dans les chemins de fer et des nouveaux procédés.

13.30
(5G) Entreprises du Metropolitan Water Board.
Les congressistes visiteront le réservoir de Walton South et

le tunnel pour 'aqueduc entre la Tamise et le fleuve ‘Lee’.
Tous deux sont en construction.

13.00
(5H) Port of London Authority.

Pendant I’aprés-midi les congressistes seront regus par le
‘Port of London Authority’ qui ont organisé une croisiére de
16 km (10 miles) sur la Tamise dans le yacht a vapeur ‘St
Katherine’ ainsi qu’une visite en bateau des ‘Royal Docks’.

Jeudi, 15 aoiit
9.00-12.30

No. (6A) Excursion pour les dames dans la campagne aux
environs de Londres.

La route qui sera suivie est entiérement au sud de la Tamise
et traverse les comtés du Surrey et du Kent, en passant par
Sutton, Reigate ou 'on s’arrétera pour prendre une tasse de
thé ou café au ‘Bridge House Restaurant’, Redhill, Bletchingly,
Godstone, Westerham, et Bromley.

9.00-12.30
No. (6B) Excursion dans Londres pour les dames.
Ce tour, en autocar, avec guide suivra la route suivante:
Trafalgar Square, Victoria Embankment, The Temple, Queen
Victoria Street, Cannon Street, The London Stone, The Monu-
ment, Eastcheap, The Tower of London (visite), Royal Ex-
change, Bank of England, Mansion House, Bow Church, St
Paul’'s Cathedral, Ludgate Hill, Fleet Street, Law Courts,
Dickens’s Old Curiosity Shop (visite).

10.00-13.00
Quatriéme Séance

3 éme a Section technique: Fondations de constructions. Sujets
généraux et fondations autres que fondations sur pieux.
(Rapporteur: J. Brinch Hansen.)
(Assistant Rapporteur: Bent Hansen.)
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The theory and practice of foundations for building and other
works excluding earth dams and pavements; bearing capacity,
pressure distribution, consolidation and settlement; under-
pinning; laboratory and field studies of foundations.

14.00-15.30

(7A) Ladies’ visit to the Palace of Westminster, followed by
tea at Church House Restaurant at 15.45 (see also after (7B)).

15.30-16.45

(7B) Ladies’ visit to the Palace of Westminster, followed by
tea at Church House Restaurant at 17.00.

A great part of the old Palace of Westminster (once a royal
dwelling), Parliament House, and the Court of Justice, was
burnt down on October 16 1834. Fortunately Westminster
Hall, the architectural glory of the old Palace, was saved from
the flames, as were St. Stephens’ Cloister and the Chapel of St.
Mary Undercroft.

The new Palace of Westminster, comprising the House of
Lords and the House of Commons, is the largest Gothic build-
ing erected in England since the Middle Ages. The Architect
was Sir Charles Barry, assisted by Augustus Pugin who was
responsible for the interior finishings. The Palace covers an
area of 8 acres. It is the official residence of the Lord Chan-
cellor, the Speaker, and the Serjeant-at-Arms. In all, there are
1,100 apartments, 100 staircases, and 2 miles of passages.

When Parliament is sitting the Union Jack is flown from the
Victoria Tower; at night the intimation is by a light in the
lantern on the Clock Tower.

The Queen’s Robing Room, so called because it is there that
Her Majesty assumes the Robes of State before opening Parlia-
ment, contains fresco paintings by William Dyce, R.A., which
show allegories from the legends of King Arthur of Generosity,
Religion, Courtesy, Mercy and Hospitality.

The House of Lords excels all the other State apartments for
magnificence. It contains stained-glass windows showing Eng-
lish, Scottish and United Kingdom sovereigns and their
consorts.

Westminster Hall was built by William II (Rufus), and the
original roof was made of oak from the Sussex Weald. It is
240 ft. long and 68 ft. wide. It was the Great Hall of the old
Palace and, as such, it was used for banquets, including the
Coronation banquets which began with Stephen (1135) and
ended with George IV (1821). It was also used for meetings
of the Council and of Parliament, the Court of Justice and the
Court of Finance. Itis as a Court of Justice, however, that the
Hall is generally remembered. Within it took place the trials
of William Wallace, Sir Thomas More, the Protector Somerset,
Strafford, Charles I and Warren Hastings.

Both parties will be conducted round the Palace by Sir Harold
Webbe, Member of Parliament for the Cities of London and
Westminster.

14.30-17.30
Session 5
Division 3a: Foundations of structures: General subjects and
foundations other than piled foundations.

(General Reporter: J. Brinch Hansen.)

(Assistant Reporter: Bent Hansen.)

The theory and practice of foundations for building and
other works excluding earth dams and pavements; bearing
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La théorie et la pratique des fondations pour bitiments et
autres travaux a ’exception de barrages en terre et revétements;
capacité portante; répartition de pression, consolidation et
tassement; reprise en sous-ceuvre; études de fondations en
laboratories et sur place.

14.00-15.30

No. (7A) Visite pour les dames au Palais de Westminster. A
15.45 les visiteurs prendront le thé au ‘Church House Res-
taurant’ (voir également No. (7B)).

15.30-16.45

No. (7B) Visite pour les dames au Palais de Westminster. A
17.00 les visiteurs prendront le thé au ‘Church House
Restaurant’.

Une grande partie de ’ancien Palais de Westminster, autre-
fois occupé par le Roi, ainsi que ‘Parliament House’ et *Court
of Justice’ furent détruits par un incendie le 16 octobre 1834,
11 est heureux que Westminster Hall, chef d’ceuvre de I’ancien
Palais ne succomba pas aux flammes; il en est de méme des
cloitres de St Ftienne et de la chapelle St Mary Undercroft.
Le nouveau Palais de Westminster, qui comprend la Chambre
des Lords et la Chambre des Communes est le plus grand
monument gothique construit en Angleterre depuis le Moyen-
Age. Les architectes en furent Sir Charles Barry et Augustus
Pugin qui, lui, fut responsable pour les decorations intérieures.
Le Palais a une superficie d’environ 325 ares. Le Lord Chan-
cellor, le Speaker ainsi que le Serjeant-at-Arms y ont leurs rési-
dences officielles. Ce palais comprend 1100 appartements de
diverses dimensions, 100 escaliers, et environ 3 km de corridor.

L’Union Jack, flottant au haut de la Tour Victoire, indique
que le Parlement est en session; la nuit, ¢’est une lumiére dans
la lanterne de la Tour de I'Horloge, qui prend la place du
drapeau.

La ‘Robing Room’ de la Reine, ainsi appelée parce que c’est
ici que la Reine revét ses ‘Robes d’Etat’ lorsque Sa Majesté
ouvre le Parlement, contient des fresques par William Dyce,
R.A., représentant des allégories de la Générosité, la Religion,
la Courtoisie, la Pitié et I’Hospitalité, toutes peintes selon les
légendes du roi Arthur.

La Chambre des Lords est ce qu’il ya de plus beau dans le
Palais.

Westminster Hall fut biti au temps de Guillaume II (Rufus)
et le plafond fut construit avec le bois des chénes des anciennes
foréts de Sussex (Sussex Weald). 114 environ 72 métres de long
et 20 meétres de large. Ce Hall formait le ‘Great Hall’ de
I’ancien Palais et servait de salle de banquet. C'est dans ce
Hall que les banquets aprés couronnements des rois depuis
Etienne (1135) jusqu’a Georges IV (1821) se célébraient. Ce
Hall a également servi pour les Séances du Conseil, comme
Parlement, comme Cours de Justice et pour certaines Séances
Financiéres. On se rappellera ce Hall principalement comme
Cours de Justice car c’est la que les jugements de William
Wallace, Sir Thomas More, du Protecteur Somerset, Strafford,
Charles Ier et Warren Hastings eurent lieu.

Chacune de ces deux visites sera sous la direction de Sir
Harold Webbe, Membre du Parlement pour les cités de
Londres et Westminster.

14.30-17.30
Cinqui¢me Séance
3 éme a Section technique: Fondations de constructions.
Sujets généraux et fondations autres que fondations sur pieux.
(Rapporteur: J. Brinch Hansen.)
(Assistant Rapporteur: Bent Hansen.)
La théorie et la pratique des fondations pour batiments et
autres travaux a ’exception de barrages en terre et revétements:



capacity, pressure distribution, consolidation and settlement;
underpinning; laboratory and field studies of foundations.

Friday, 16 August

9.00-19.00
(8A) Ladies’ excursion to Arundel Castle.

This is a tour through some of the most beautiful country in
the South of England. The route from London is via Esher,
Guildford and Petworth.

The town of Arundel, built beside the River Arun from which
it derives its name, is dominated by the famous Castle owned
by the Duke of Norfolk, Earl Marshal of England. The first
known references to the Castle are in the Domesday Survey of
1086, and it is thought that King Alfred was the builder of the
original structure.

William the Conqueror gave the Castle to Roger Mont-
gomery, a nobleman who had come with him from Normandy.
The King created him Earl of Arundel, and since that day the
title has always gone to the owner of the Castle. It was rebuilt
in the eighteenth century and contains a Keep, Barons Hall
(133 ft. long), Armoury, Picture Gallery, Private Chapel and

Nilting Yard.

Coffee will be taken on the outward journey at the Talbot
Hotel at Ripley, and lunch and tea at the Norfolk Hotel in
Arundel.

The return journey to London is via Bury Hill, Pulborough,
Dorking, Box Hill and Leatherhead.

9.00-18.30
8B) Ladies’ excursion to Blenheim Palace.

The route to Woodstock, where Blenheim Palace is situated,
is through Gerrards Cross, Beaconsfield, High Wycombe, a

entre of the furniture industry, and Oxford.

Woodstock, where lunch will be taken at the Bear Inn, was a
horough long before the Norman Conquest, and many royalties

-among them Ethelred, Alfred the Great, Queen Eleanor and
the Black Prince—were associated with it. The Tudor Princess,
Flizabeth, was imprisoned at the Old Manor during the years of
Mary’s persecution, and Woodstock House was the scene of a
vitter siege during the Civil War.

Blenheim Palace was built early in the eighteenth century by
Sir John Vanbrugh for the Duke of Marlborough, the victor
of the battle of Blenheim. It was given to him as a reward by
Queen Anne. The gardens cover 300 acres, and the park,
including woods and artificial lakes, is almost 10 miles in
circumference.

Tea will be taken at the Palace.

10.00-13.00
Session 6
Division 3b: Foundations of structures: Piling and piled
foundations.

(General Reporter: P. C. Rutledge.)
' The theory and practice of piles and piling operations; bear-
Ing capacity; settlement; testing.

14.30-17.30
Session 7
Division 4: Roads, runways and rail-tracks.

(General Reporter: R. Peltier.)

The theory and practice of foundations for pavements or
fracks; bearing capacity, deformation and settlement; con-
struction in relation to soil properties and climate; compaction
and drainage of subgrades; stabilized soil, field investigations
and performance studies.

capacité portante; répartition de pression, consolidation et
tassement; reprise en sous-ceuvre; études de fondations en
laboratories et sur place.

Vendredi, 16 aoiit
9.00-19.00
No. (8A) Excursion pour les dames au Chateau de Arundel.

Excursion a travers une des parties sud de I’Angleterre les
plus pittoresques. On passera par Esher, Guildford et Pet-
worth.

La ville de Arundel, arosée par la riviére Arun d’ou elle dérive
son nom, est dominée par le fameux chiteau, propriété du duc
de Norfolk, Earl Marshal d’Angleterre. La premiére référence
que 'on a pu tracer a ce sujet se trouve dans le ‘Domesday
Survey’ de 1086, et I’on pense que le roi Alfred en a inspiré la
construction.

Guillaume le Congquérant donna le chiteau 2 Roger Mont-
gomery, un de ces nobles venus avec lui de Normandie. Le roi
le créa comte de Arundel et depuis lors ce titre a toujours échu
au propriétaire du chateau. Il fut rebati au XVIIIéme siécle
et contient un donjon, le Hall des Barons qui a environ 40
metres de long, une Armurerie, une Gallerie de Peintures, une
Chapelle et une Lice.

On s’arrétera le matin pour le café a I'hdtel Talbot a Ripley
et pour le déjeuner et le thé PPaprés-midi a ’hotel Norfolk a
Arundel. Le retour se fera par Bury Hill, Pulborough, Dork-
ing, Box Hill et Leatherhead.

9.00-18.30
No. (8B) Excursion pour les dames au Palais de Blenheim.

La route pour Woodstock, ou est situé le Palais de Blenheim,
passe par Gerrards Cross, Beaconsfield, High Wycombe —
centre de manufacture de meubles — et Oxford.

Woodstock, ou I’on déjeunera au ‘Bear Inn’, était un bourg
avant la conquéte normande et a toujours été associé avec
différents personnages royaux, entre autres Ethelred, Alfred le
Grand, la Reine Eléonore et le Prince Noir. La Princesse
Elizabeth Tudor y fut emprisonnée au vieux manoir pendant
les années de persécution du régne de la Reine Marie et Wood-
stock House a souffert un cruel siége pendant la Guerre Civile.
Le Palais de Blenheim fut construit au XVIIIéme siécle par Sir
John Vanbrugh pour le Duc de Marlborough, le vainqueur de
la bataille de Blenheim. La Reine Anne le présenta au duc en
appréciation de ses services. Les jardins ont une superficie de
120 hectares et le parc, avec ses bois et lacs artificiels, a environ
16 kilométres de circonférence.

On prendra le thé au Palais.

10.00-13.00
Sixieme Séance
3 éme b Section technique: Fondations de construction. Le
pieu et fondations sur pieux.

(Rapporteur: P. C. Rutledge.)

La théorie et la pratique de pieux et battages de pieux;
capacité portante; tassement; essais.

14.30-17.30
Septieme Séance
4 éme Section technique: Routes, pistes d’envol et voies ferrées.

(Rapporteur: R. Peltier.)

La théorie et la pratique des fondations pour revétements ou
voies ferrées; capacité portante, déformation et tassement; con-
struction en relation aux propriétés de sol et au climat; com-
pactage et drainage de terrains de fondations; sols stabilisés;
recherches sur place et études.
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Saturday, 17 August

9.30-20.15
(9A) Conference excursion to Canterbury and Folkestone.

10.30-21.15
(9B) Conference excursion to Canterbury and Folkestone.

Both parties will cover the same route.

The route followed by the coaches will be along the main
road from London to the continent of Europe, and lies wholly
within the County of Kent, often called the Garden of England
because of its many orchards and hop gardens.

After crossing the North Downs at Wrotham, from which a
fine view of the Weald can be obtained, the road enters Maid-
stone over an old bridge over the River Medway.

Lunch will be taken at the small village of Bearsted between
Maidstone and Folkestone.

Before entering Folkestone the road runs along the coast and
the opportunity will be taken to visit the site of the Folkestone
Warren landslip. Details of this are given in a separate note
below.

Leaving the Warren members will take tea at Folkestone
which is one of the principal ports for cross-Channel passenger
traffic and is also a popular seaside resort. From Folkestone
to Canterbury the road again crosses the North Downs.
Canterbury which is 20 miles from Folkestone is the seat of the
senior Archbishop of the Church of England, and was an im-
portant city before the Roman conquest. Inevitably the
cathedral, parts of which date back to Norman days, is the
principal place of interest to visitors but other places of interest
are the King’s School, which was founded in the sixth century,
and the walls of the ancient city. Unfortunately the mediaeval
centre of the city was largely destroyed by bombing and so many
of the buildings surrounding the cathedral are modern.

After leaving Canterbury the road follows the ancient
Roman road from Dover to London along the ridge of the
North Downs, with frequent views over the Thames Estuary
to the right. The road passes through Rochester, famous for
its castle and its historic crossing of the River Medway.

Notes on the geology of the route

Outward to Sidcup the route is on Lower Tertiary formations
beginning with the London clay. From Sidcup the chalk begins
to emerge and, after crossing the Darent Valley, the route
gradually climbs the dip slope of the chalk (the northern limb
of the Weald anticline) and descends the chalk scarp to
Wrotham. The route then follows the geological strike to
Folkestone, partly on the Gault clay (beneath the chalk), with
the chalk scarp on the left and the Lower Greensand hills on
the right. To the east of Folkestone are high chalk cliffs with
major landslips on the underlying Gault clay. Folkestone is
on the Lower Greensand. The chalk scarp is then climbed out
of Folkestone and the gentle dip slope is descended to Canter-
bury. Most of the return journey from Canterbury is partly
on chalk and partly on Lower Tertiaries, which thicken towards
the Thames on the right. On the left is the chalk dip slope.
At Crayford on the River Darent the route climbs the main
scarp of the Lower Tertiaries.

Notes on the Folkestone Warren landslips

General—From Martello tunnel, Folkestone, to Abbotscliff
tunnel, which is about 2 miles nearer Dover, the Southern
Region main railway line runs through an unstable area of
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Samedi, 17 aoiit
9.30-20.15
No. (9A) Excursion du congrés a Canterbury et Folkestone.

10.30-21.15
No. (9B) Excursion du congrés a Canterbury et Folkestone.

Ces 2 groupes feront la méme route.

Les autocars suivront la route principale de Londres aux
ports qui relient la Grand Bretagne 4 I’Europe et qui traverse
le comté du Kent, souvent surnommé le jardin de I’Angleterre
a cause de ses nombreux vergers et champs de houblon.

Apres la traversée des ‘Downs du Nord’ & Wrotham d’ou
P'on apercevra une vue magnifique des Bois (Weald), I’entrée
dans Maidstone se fait en passant sur un vieux pont sur la
riviere Medway.

Le déjeuner sera a Bearsted entre Maidstone et Folkestone.
Avant d’arriver a Folkestone, la route longe la céte et I'on
visitera les travaux qui ont été occasionnés par les glissements
de terrain a Folkestone Warren. (Voir notes plus loin.)

Aprés cette visite on prendra le thé a4 Folkestone, un des ports
principaux pour le traffic des passengers entre la France et
I’Angleterre, et qui est également une station balnéaire popu-
laire. De Folkestone a Canterbury la route traverse a nouveau
les Downs du Nord. Canterbury, a environ 30 kilométres de
Folkestone, est le si¢ge du premier archevéché de I’Englise
Anglicane, et était une ville importante avant la conquéte
romaine. La cathédrale est le monument le plus important
de la ville mais on devra également signaler King’s School qui
fut fondée au VIéme siécle, et les murs de ’ancienne ville. La
ville ayant subi de sérieux bombardements pendant la derniére
guerre, il est a regretter qu’un grand nombre des édifices i
Pentour de la cathédrale aient été détruits. La cathédrale se
trouve maintenant entourée de nouvelles constructions
modernes.

La route en quittant Canterbury suit l’ancienne route
romaine de Douvres a Londres en longeant les Downs du Nord
et donne diverses apergues sur ’estuaire de la Tamise, sur la
droite. On passera également par Rochester, ville rendue
fameuse par son chdteau et ses associations historiques.

Notes sur la géologie de la route

La route jusqu’a Sidcup est construite sur des formations
tertiaires inférieures commengant avec l’argile de Londres. A
partir de Sidcup on commence a apercevoir la craie et aprés
avoir traversé la vallée du Darent, la route monte graduelle-
ment le long de I'inclinaison de la craie (flanc nord de I’anticlinc
wealdien) et redescend le long de l’escarpement de craie de
Wrotham. La route ensuite suit I'inclinaison de couche jusqu’a
Folkestone en partie sur I’argile gault (en dessous de la craie)
entre I’escarpement crayeux sur la gauche et les collines de gres
vert inférieur sur la droite. A 1’est de Folkestone, on remar-
quera les hautes falaises de craie avec des glissements importants
de terrain sur ’argile gault de la couche inférieure. Folkestone
se trouve batie sur le grés vert inférieur. La route continue sur
I’escarpment de craie jusqu’a la sortie de Folkestone et re-
descend ensuite une pente douce jusqu’a Canterbury. La plus
grande partie de la route du retour a partir de Canterbury est,
soit craie, soit formations tertiaires inférieures qui s’épaississent
du coté de la Tamise sur la droite. Sur la gauche, on remar-
quera la pente de craie. A Crayford, sur la riviére Darent, la
route monte ’escarpement principal des formations tertiaires
inférieures.

Notes sur les glissements a Folkestone Warren

A partir du tunnel de Martello a Folkestone jusqu’a celui de
Abbotscliff qui se trouve a environ 3 kilomeétres plus prés de
Douvres, la grande ligne de chemin de fer du Southern Region



undercliff known as Folkestone Warren, which has been, from
time to time, the scene of extensive landslips, probably since
the breaking of the Straits of Dover in Neolithic times.

The railway, which was opened in 1844, runs partly in cutting
and partly on a semi-plateau resulting from recent engineering
operations, and it falls from a level of about 130 O.D. at
Martello tunnel to about 90 O.D. at Abbotscliff. Two major
landslips, in 1877 and 1915, disrupted traffic, and there have
been 2 number of lesser slips and chalk falls from the high cliffs
which rise to a height of 550 O.D. at the back of the Warren.
Large slips in 1936-37 followed by a slow creep movement of
the western half of the length of the Warren, seaward of the
railway, prompted a comprehensive soil mechanics investigation
as a result of which remedial works were commenced in 1948.

Geology—The high cliffs, representing the unslipped strata,
consist of Middle and Lower chalk at the base of which is a
layer of glauconito sandy marsh mis-named Chlonitic Marl.
This rests on the Gault clay attaining a thickness of 150 ft.
which, in turn, rests on the almost plane surface of the Lower
Greensand, having a dip of about 1 in 60 N.N.E. The ‘War-
ren’ owes its existence to the progressive and repeated shear
failure of the Gault under the combined effects of the weight
of the superincumbent strata, water from the high cliffs and
rain directly on the Warren, and gradual erosion of the toe of
the slips by the sea.

Slips—In 1877 about 100 acres of the south-west end of the
Warren slipped and a length of 160 yd. of Martello tunnel
collapsed. In 1915 virtually the entire area of the Warren slid
as a body towards the sea, whilst falls of chalk near the middle
of the Warren buried the main line and formed a peninsula
400 yd. out to sea. The Warren Halt, which is to the west of
the middle of the Warren, and the railway in its vicinity were
carried 55 yd. seawards of their original positions: traffic could
not be restored until 1919.

There have been subsequent slips, and during a slip in 1937
the maximum forward displacement was opposite Martello
tunnel where the sea wall was thrust forward 90 ft.

Research—Research by means of deep borings together with
undisturbed soil sampling and testing was commenced in 1938
in the area of the subsidiary slips between Martello tunnel and
the sea. This sufficed to show that the slips involved the
shearing of the Gault along its basement bed and that the
causes were toe erosion coupled with high ground-water levels
at the back of the slips.

In 1948 this research was continued with deeper borings
covering the western half of the main slips also. The earlier
conclusions as to the nature of the movements were found to
apply to the main slips also, and all slip surfaces in the area
explored were found to pass down to the base of the Gault
with upheaval of the foreshore by underthrusting from behind
on old slip surfaces.

Remedial measures—Since 1948 the following remedial
W_Orks have been carried out to (a) provide toe weight on the
slipping masses, (b) minimize foreshore and undercliff erosion
alr_ld (c) reduce the head of ground-water at the back of the
slips.

(1) Deposition of a very large mass of chalk fill on the fore-
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passe a travers des falaises de sol trés instable, appelées Folke-
stone Warren. A maintes reprises Folkestone Warren 4 subi
des glissements de terrain et trés probablement depuis la for-
mation du Détroit du Pas-de-Calais a ’époque néolithique.
La ligne de chemin de fer ouverte en 1844, a été posée en
partie en tranchée et en partie sur un demi-plateau formé,
depuis quelques années, par la main de '’homme. Le chemin
de fer descend d’un niveau de 130 O.D. (environ 40 métres
0.D.) au tunnel Martello & environ 90 O.D. (environ 27 métres
0.D.) a Abbotscliff. Deux glissements importants en 1877 et
1915 interrompirent le traffic. La Warren a également souffert
des glissements de terrain moindres et des éboulements de craie
du haut des grandes falaises qui atteignent une hauteur d’environ
167 meétres (550 O.D.) a I'arriére de la Warren. D’importants
glissements en 1936-37, suivis d’un lent cheminement dans la
longueur de la Warren du c6té ouest et du c6té ‘mer’ de la ligne
de chemin de fer ont finalement abouti a une investigation de
mécanique des sols. En 1948, les travaux ont commencé.

Géologie—Les hautes falaises représentant les strates n’ayant
pas glissées sont de craie moyenne et inférieure a la base de
laquelle on trouve une couche de marécages sablonneux glau-
coniféres appelés, a tort ‘craie chloritée’., Celle-ci repose sur
Pargile gault, atteignant par endroit environ 46 métres
d’épaisseur. L’argile a son tour repose sur la surface presque
plane du grés vert inférieur ayant une pente d’environ 1, 66%
N.N.E. La Warren est formée par le déformation de cisaille-
ment progressive et répétée du gault sous I’influence combinée
du poids des strates superposées, de I’eau des hautes falaises
et de la pluie tombant sur la Warren ainsi que par I’érosion
graduelle par la mer a la base des glissements.

Glissements—En 1877, environ 40 hectares du c6té sud ouest
de la Warren glissérent et le tunnel Martello s’écroula sur une
longueur d’environ 100 métres. En 1915, pour ainsi dir toute
la Warren glissa vers la mer tandis que des éboulements de craie
dans son milieu engouffraient la grande ligne formant une
péninsule de 365 métres en mer. La station ‘Warren Halt’,
située dans la moitré ouest de la Warren et la ligne de chemin
de fer 4 ’entour furent déplacées d’environ 50 métres en direc-
tion de la mer et le traffic ne fut restauré qu’en 1919.

11 y a eu d’autres glissements et en 1937, il y eut une déplace-
ment qui atteignit son maximum face au tunnel Martello et ol
la digue fut déplacée d’environ 28 métres.

Recherches—On fit des recherches, au moyen de sondages
profonds ainsi que des prélevements d’échantillon de sol et
les expériences commenceérent en 1938 dans les glissements
moindres, entre le tunnel et la mer. Cela fut suffisant pour
prouver que ces glissements concernaient le cisaillement du gault
le long de la couche de fondation et que les causes en étaient
I’érosion a la base ainsi que le haut niveau de la nappe aquifére a
I’arriére des glissements.

En 1948, on continua les recherches en faisant des sondages
plus profonds du c6té des glissements principaux. Les con-
clusions dérivées aprés les recherches sur ces glissements furent
les mémes que celles des glissements moindres. On a ainsi
découvert que toutes les surfaces de glissement dans la partie
qui avait été explorée avaient une base commune dans le gault
causant un bouleversement de la plage en poussant de I'arriere
sur les anciennes surfaces de glissement.

Mesures de protection et de réparation—Depuis 1948 les ré-
parations suivantes ont été effectuées pour (a) donner de la
résistance a la base des masses glissantes (b) réduire I'érosion
sur la plage et sous les falaises (c) réduire la pression du niveau
de la nappe aquifere a I’arriére des glissements.

(1) Dépdt d’une grande quantité de craie pour remblayer la
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shore; (2) protection of this fill by means of a new sea wall with
toe apron to minimize risk of its undermining by erosion;
(3) top protection of the chalk fill by means of a concrete slab;
(4) construction of a 6 ft. 6 in. shield-driven concrete-lined
drainage tunnel 850 ft. long near the west end of the Warren;
(5) overhaul and extension of existing drainage headings which
run back from the top of the old sea wall, at varying distances,
into the slipped ground.
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Sunday, 18 August
13.30-18.00
(10A) Conference excursion to Windsor.

This tour embraces Stoke Poges, associated with the poet
Gray; Eton College, founded in the fifteenth century by
Henry VI; and Windsor Castle, Britain’s oldest royal residence.
On the homeward journey visitors will see Windsor Park,
Runnymede, Kingston and Chelsea.

Stoke Poges Church, a thirteenth-century structure, stands
in the Stoke Park Estate, purchased in 1760 by Thomas Penn
(son of the founder of Pennsylvania) and owned by the family
ever since. The beautiful churchyard presumably furnished
the scene for Thomas Gray’s Elegy in a country churchyard.
The poet is buried there.

Eton College, facing Windsor across the Thames, was
founded in 1440 by Henry VI. The towers of the stately Chapel
are a lovely sight from the battlements of Windsor Castle.

The Royal Borough of Windsor is about 21 miles from
London. The incomparable Castle, one of the most magnificent
royal residences in the world, covers an area of over 13 acres,
and has been the home of English monarchs for nearly 900
years. It houses priceless collections of paintings, china, furni-
ture, armour and tapestries. St. George’s Chapel, a magnifi-
cent example of Perpendicular architecture, was begun in 1477
by Edward IV. Above the oak stalls hang the banners of the
Knights of the Garter, an Order founded by Edward III in 1349.

At Runnymede one of the most historic events in English
history took place—in 1215 King John was compelled by his
Barons to sign Magna Carta.

Notes on the geology of the route
The first half of the outward route is chiefly on the Taplow
Terrace on which London Airport is constructed. It is a Late
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plage; (2) protection de ce blocage par une nouvelle digue avec
renforcement & sa base pour réduire les risques de minage par
Iérosion; (3) protection supérieure de ce blocage de craie avec
une dalle de béton; (4) construction par bouclier d’un tunnel
d’écoulement de 2 meétres (6 ft. 6 in.) de large, en béton a
I’intérieur et d’environ 258 meétres de long, prés de I’extrémité
ouest de la Warren; (5) inspection détaillée et extension des
avancements en galeries pour I’écoulement qui partent du haut
et en direction arriére de I’ancienne digue, irréguliérement
espacés, et qui aboutissent dans le terrain qui a glissé.
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Dimanche, 18 aoilt
13.30-18.00
No. (10A) Excursion du congrés a Windsor.

Cette excursion comprendra une visite a Stoke Poges, qui a
toujours été associé avec le poéte Gray; le College de Eton,
fondé au XVéme siécle par Henri VI; le chiteau de Windsor,
résidence royale la plus ancienne de Grande Bretagne. Le
retour se fera en passant par le Parc de Windsor, Runnymede,
Kingston et Chelsea.

Stoke Poges: Dl'église, édifice du XIIléme siecle, se trouve
située dans les dépendances de Stoke Park, qui fut acheté en
1760 par Thomas Penn, fils du fondateur de la Pennsylvanie et
qui a depuis toujours appartenu a la famille. Le pittoresque
cimetiére a été, on le pense, I'inspiration du poéte Thomas Gray
pour son Elegy in a country churchyard. Le visiteur remarquera
sa tombe dans le cimetiére.

Le Collége de Eton: le Collége qui fait face au Chéteau de
Windsor, de I'autre ¢6té de la Tamise, fut fondé en 1440 par
Henri VI. Des remparts du chiteau, on pourra admirer les
tours de la magnifique chapelle du Collége d’Eton.

Le Chiteau de Windsor: Le bourg royal de Windsor se
trouve a environ 34 kilométres de Londres. Cet unique chiteau,
qui est incontestablement un des plus grandioses du monde, a
une superficie de plus de 525 ares et a été la résidence des
monarques anglais depuis prés de 900 ans. On y verra une
collection magnifique de peintures, porcelaines, mobilier,
armures et tapisseries. La chapelle de St Georges, un des plus
beaux édifices de 1’architecture gothique perpendiculaire fut
commencée en 1477 sous le régne d’Edouard IV. Dans le
cheeur, au dessus des stalles en bois de chéne, reposent les
étendards des Chevaliers de la Jarretiére, ordre qui fut fondé
par Edouard III en 1349.

Runnymede: c’est ici qu'un des événements historiques les
plus importants de I’histoire de I’Angleterre s’est déroulé: en
1215, le roi Jean signa ‘Magna Carta’.

Notes sur la géologie de la route
La premiére partie de la route en allant a Windsor, est
principalement formée par la Terrasse de Taplow, sur laquelle



Pleistocene gravel terrace of the Thames which overlies the
London clay (marine Eocene). About 2 miles before Staines
the road descends to the younger, lower level of the Flood Plain
Terrace. Windsor Castle is on an upfolded inlier of the chalk.
It normally underlies the London clay and other lower
Tertiaries. The hills on the road approaching Runnymede
from Windsor are London clay capped by Bagshot sands
(marine Eocene) and Plateau gravels (older Pleistocene). A
number of gravel pits can be seen in the Flood Plain gravels
near Chertsey.

14.15-17.15
(10B) Conference tour of London.

The route for this tour will include Trafalgar Square,
Piccadilly Circus, the West End, Buckingham Palace, West-
minster Catholic Cathedral, Westminster Abbey, Whitehall,
Fleet Street, St. Paul’s Cathedral, Tower of London, Embank-
ment, Westminster.

Monday, 19 August

10.00-13.00

Session 8

Division 5: Earth pressure on structures and tunnels.

(General Reporter: J. Kérisel.)

Earth pressure on retaining walls, strutted excavations, bulk-
heads and tunnel linings ; pressure in silos and bins, theoretical,
model and field investigations of earth pressure and its distri-
bution; construction problems.

10.30-18.00
(11A) Ladies’ excursion to Windsor Castle.

The road to Windsor will be through Staines and Egham.
Lunch will be taken at Great Fosters, Egham, a Tudor house
which was originally the hunting lodge of Anne Boleyn, King
Henry VIII’s second wife. At Runnymede King John signed
Magna Carta in 1215—one of the most historic events in
English history.

The Royal Borough of Windsor is about 21 miles from
London. The Castle covers an area of over 13 acres and has
been the home of English monarchs for nearly 900 years. It
houses unique collections of paintings, china, furniture, armour
and tapestries. St. George’s Chapel, a magnificent example of
Perpendicular architecture, was begun in 1477 by Edward 1V,
Above the oak stalls hang the banners of the Knights of the
Garter, an Order founded by Edward III in 1349.

Tea will be taken at the Castle Hotel, Windsor.

10.30-18.00

(11B) Ladies’ excursion to the Royal Horticultural Society’s
Gardens at Wisley.

The Gardens of the Society are situated between Cobham
and Ripley in Surrey, a distance of 20 miles from London.

From 1824 until 1870 they were situated at Chiswick, in
London, but were then moved to a 60-acre estate at Wisley,
which today extends over 200 acres.

Wisley was not created to be merely a garden of great
beauty. It is also the principal centre of practical horticulture
In Great Britain today, and many activities are carried out

est construite I'aéroport de Londres. Cette terrasse est formée
de gravier de la Tamise de la fin de I'’epoque pléistocéne qui
recouvre l’argile de Londres (époque marine eocéne). A
environ 3 kilométres avant d’arriver a Staines, la route descend
a un niveau plus jeune et inférieur de la Terrasse alluviale. Le
Chéteau de Windsor se trouve sur une fenétre repliée de craie
qui est habituellement en-dessous de I’argile de Londres et
autres formations tertiaires. Les collines le long de la route
en approchant Runnymede, venant de Windsor, sont d’argile
de Londres, recouverte de sable de Bagshot (époque marine
eocéne) et de gravier de plateau (époque pléistocéne plus
ancienne). Un certain nombre de carriéres de gravier sont a
voir dans les graviers d’alluvion prés de Chertsey.

14.15-17.15
No. (10B) Visite de la ville de Londres par le congres.

La route pour ce tour comprendra Trafalgar Square, Picca-
dilly Circus, the West End, Buckingham Palace, Westminster
Catholic Cathedral, Westminster Abbey, Whitehall, Fleet
Street, St Paul’s Cathedral, Tower of London, Embankment,
Westminster.

Lundi, 19 aoiit

10.00~13.00

Huitiéme Séance

5 éme Section technique: Poussée des terres sur les ouvrages et
tunnels.

(Rapporteur: J. Kérisel.)

La poussée des terres sur murs de souténement, excavations
en contre-fiche, rideaux de batardeau, tubage de tunnels;
pression de silo et trémie; recherches théoriques sur modele et
sur place de la poussée des terres et sa distribution; problémes
de construction.

10.30-18.00
No. (11A) Excursion pour les dames au chiteau de Windsor.

La route pour Windsor passera par Staines et Egham. On
déjeunera a Great Fosters, Egham, maison de I’époque tudor
qui fut d’abord un rendez-vous de chasse a Anne Boleyn,
seconde femme de Henri VIII. Le roi Jean, 3 Runnymede,
signa en 1215, la “Magna Carta’, un des événements historiques
les plus importants de I’historie de I’Angleterre.

Le Bourg Royal de Windsor est situé a environ 34 kilométres
de Londres. Le chiteau a une superficie de plus de 525 ares
et a été demeure royal depuis prés de 900 ans. On y verra une
collection magnifique de peintures, porcelaines, mobilier,
armures et tapisseries. La chapelle de St Georges, magnifique
exemplaire d’architecture gothique perpendiculaire fut com-
mencée en 1477, sous le régne d’Edouard IV. Dans le cheeur,
audessus des stalles en bois de chéne, on remarquera les
étendards des Chevaliers de la Jarretiére ordre qui fut fondé par
Edouard III en 1349. On s’arretéra pour le thé au ‘Castle
Hotel’ 2 Windsor.

10.30-18.00

No. (11B) Excursion pour les dames aux Jardins de la Société
Royale d’Horticulture a Wisley.

Les jardins de la société sont situés entre Cobham et Ripley
dans le Surrey, a une distance de 32 kilometres de Londres.
De 1824 a 1870, ils se trouvaient a Chiswick, Londres. Au
début, les jardins & Wisley n’avaient qu’une superficie de
25 hectares. De nos jours ils en recouvrent 80.

Wisley tout en étant un jardin de grande beauté est également
de nos jours centre principal d’horticulture en Grande Bretagne
ou se pratiquent des recherches concernant I’horticulture et les

35



there, including research work in horticulture and the related
sciences.

Lunch will be taken at the Talbot Hotel in Ripley, and tea
in the Restaurant at Wisley.

9.45
(11C) Ladies’ visit to the Victoria and Albert Museum.

The galleries of the Victoria and Albert Museum are chiefly
concerned with applied art and interior decoration of all periods
and styles.

The collections are grouped in eight departments: (1) Archi-
tecture and Sculpture, (2) Ceramics, (3) Engravings, Illustra-
tion and Design, (4) Library, (5) Metalwork, (6) Paintings,
(7) Textiles, (8) Woodwork and an Indian Section.

The Victoria and Albert is one of the most interesting
museums in London. The visitor should make a point of seeing
the fine collection of water-colours by Cotman and numerous
sketches and studies by Constable; two miniatures by Holbein,
which are possibly the finest miniatures ever painted; Houdon’s
bust of Voltaire; a bust of Charles I by Le Sueur; and the
famous bust of Charles II by Honore Pelle.

Tuesday, 20 August
10.00-13.00
(12A) Ladies’ visit to the Royal Naval College, Greenwich.

The visit to this famous College will be by river steamer from
Westminster. En route visitors will pass the Tower of London,
Tower Bridge, etc., and the journey takes nearly an hour.

The Palace of Palcentia was begun in 1428 in the reign of
Henry VI, and the original plans included a small castle on top
of the hill, where the famous Greenwich Observatory now
stands. Successive sovereigns have enlarged it and numerous
architects, including Sir John Denham, John Webb, and Sir
Christopher Wren, have been concerned in the construction of
the present buildings.

In 1873 the Royal Naval College situated at Portsmouth was
transferred to Greenwich.

The Painted Hall, which is world famous, was designed by
Wren and completed in August 1703. The work of painting
it was entrusted to Sir James Thornhill—the best known mural
artist of his day. This occupied the years 1708 to 1727, during
which time the Hall was closed. Since 1937 it has been the
Dining Hall of the College, and has been the scene of many
banquets. .

The National Maritime Museum forms part of the buildings
and contains a magnificent collection of maritime treasures.

The famous Tea Clipper ‘Cutty Sark’ can be seen in dry dock
alongside the Naval College.

The return journey to London will be by coach.

9.00-12.30
(12B) Ladies’ visit to Kew Gardens and Ham House.

The Royal Botanical Gardens at Kew cover an area of 288
acres. Although the main purpose of the Gardens is scientific,
the rare plants and shrubs growing in beautiful surroundings
attract crowds of visitors. The Pagoda, an early example of
Chinese-inspired architecture, was built in 1761. The Dutch
house, built in 1631, contains many royal mementos.

The Original Ham House was built in 1610 as a modest
country residence by Sir Thomas Vavasour. In the middle of
the century it was bequeathed to Elizabeth, Countess of Dysart,
by her father. After her marriage to the Duke of Lauderdale,
Charles II's minister, she enlarged the house and redecorated it
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sciences qui s’y rapportent. On déjeunera a I’hétel Talbot i
Ripley, et on prendra le thé dans le restaurant a Wisley.

9.45
No. (11C) Visite pour les dames au Musée Victoria et Albert.

Les galleries du musée Victoria et Albert renferment surtout
des collections relatives aux arts appliqués et aux décorations
intérieures en tous genres et de toutes époques. On les a
groupés huit sections: (1) architecture et sculpture, (2) cérami-
ques, (3) gravures, illustrations et dessins, (4) bibliothéque,
(5) métaux, (6) peintures, (7) textiles, (8) mobilier et travaux
sur bois auxquelles ont été ajouté une section indienne.

Le musée Victoria et Albert est un des plus intéressants de
Londres. On signale aux visiteurs la belle collection d’aquarelles
de Cotman et de nombreux dessins et études de Constable ; deux
miniatures de Holbein, qui sont probablement les plus belles
qui aient jamais été peintes; le buste de Voltaire par Houdon;
un, de Charles I par Le Sueur et le fameux buste de Charles II
par Honoré Pelle.

Mardi, 20 aoiit
10.00-13.00

No. (12A) Visite pour les dames au Collége Royal Naval de
Greenwich.

La visite a ce fameux collége se fera en bateau de Westminster,
ce qui prend environ 1 heure. En cours de route, I’on remar-
quera la Tour de Londres, le Tower Bridge, etc.

Le Palais de Palcentia fut commencé en 1428 sous le régne de
Henri VI et les premiers dessins indiquent un petit chateau sur
la hauteur, ou maintenant se trouve le fameux Observatoire de
Greenwich. Différents souverains I'ont fait agrandir et
plusieurs architectes ont été responsables pour les édifices que
nous voyons aujourd’hui.

En 1873, le collége naval royal & Portsmouth fut transféré a
Greenwich.

Le ‘Painted Hall’ connu dans le monde entier, est I’ceuvre de
Wren et fut terminé en 1703. Les peintures furent [I’&uvre de
Sir James Thornhill qui était, & cette époque, I’artiste le plus
recherché pour peintures murales. Le Hall fut fermé en 1708
pour permettre a I'artiste d’achever les peintures et il ne fut
ré-ouvert qu'en 1727.

Depuis 1937, il est devenu le ‘Dining Hall’ du College. C’est
ici que les grands banquets en ’honneur de personnages im-
portants se célébrent.

Le musée maritime national est situé dans I'un des édifices et
I'on y trouve une belle collection d’articles concernant la marine.

Le fameux voilier ‘Cutty Sark’ est armarré dans une calle
séche prés du collége.

Le retour se fera par autocar.

9.00-12.30

No. (12B) Visite pour les dames aux Jardins Botaniques de
Kew et 3 Ham House.

Les jardins botaniques de Kew ont une superficie de 116
hectares environ. Ony trouvera de beaux specimens de plantes
et arbustes rares dans un site des plus pittoresque. Kew est
sans aucun doute, en premier lieu, un centre de recherches
scientifiques comme Wisley. La Pagode, exemplaire d’archi-
tecture chinoise, fut construite en 1761. La Maison hollandaise,
construite en 1631, contient des souvenirs de diverses person-
nages royaux.

La premiére Ham House fut construite en 1610, comme
maison de campagne pour Sir Thomas Vavasour. Au milieu
du XVIIéme siécle, elle fut laissée, par son pére, & Elizabeth,



(1673-75) in the flamboyant baroque style of the period. Time
has effaced some of the splendour that made Ham a synonym
for prodigality in its day, but through the preservation of much
of the original furniture and interior ornament the house has
retained its character.

10.00-13.00

Session 9
Division 6: Earth dams, slopes, and open excavations.

(General Reporter: F. C. Walker.)

The stability of earth banks during construction and in use;
earth dams and levees and associated foundation and seepage
problems; compaction, pore-water pressure, draw-down; the
stability of natural slopes, cuttings and open excavations not
strutted or retained.

13.00-17.00
Technical Visits.
Details of individual visits are given below:

15.00
(13A) Imperial College, University of London, Kensington.

The laboratory contains five triaxial machines fully equipped
to measure pore-pressure volume changes and five oedometers,
including one in which pressures of 100 tons/sq. ft. can be
applied, as well as the usual equipment. The laboratory is used
in teaching, research, and for a small amount of special testing
in connection with consulting work.

14.30
(13B) Soil Mechanics Ltd., Chelsea.

This laboratory, founded by John Mowlem & Co. Ltd., in
1938, is the oldest commercial soil mechanics laboratory in the
United Kingdom.

In addition to soil testing, work is carried out in connection
with geotechnical processes and specialized forms of civil
engineering construction.

13.30
(13C) George Wimpey & Co. Ltd., Southall.

The soil mechanics laboratory is comprehensively equipped
for all forms of testing. There is also a geological laboratory,
an equipment depot for the maintenance of various types of
boring and drilling equipment, apparatus for sampling and in
situ testing, and grouting and well-pointing plant, etc. Con-
crete, asphalt, building materials, structural testing, and metal-
lurgical testing facilities may also be seen.

1345
(13D) Building Research Station, Garston.

The Building Research Station of the British Government’s
Department of Scientific and Industrial Research is at Garston,
near Watford, Hertfordshire, and conducts research into all
aspects of building and the allied branches of civil engineering.
The Soil Mechanics Laboratory at the Station was the first to
be formed in Great Britain in 1933.

14.00
(13E) Road Research Laboratory, Harmondsworth.

The soil mechanics section of the Road Research Laboratory
undertakes basic researches into problems connected with the

Comtesse de Dysart qui, apres son mariage avec le Duc de
Lauderdale, ministre de Charles II, fit agrandir la maison dans
le style flamboyant et baroque de I’époque (1673-75). Le
passage des années a effacé la splendeur qui était devenue, a
I’époque, synonyme avec Ham mais une grande partie du
mobilier et des décorations intérieures a été préservée.

10.00-13.00
Neuviéme Séance

6 éme Section technique: Barrages en terre, talus et tranchées
ouvertes.

(Rapporteur: F. C. Walker.)

La stabilité de digues en terre pendant la construction et
aprés; barrages en terre et levées et fondations associées et
problémes de filtration; compactage, pression de I’eau inter-
stitielle, affaissement; la stabilité des talus naturels, tailles et
excavations ouvertes sans étai ou soutien.

13.00-17.00
Visites des laboratoires, etc.
Les détails sur chaque visite sont indiqués ci-dessous:

15.00
(13A) Imperial College, University of London, Kensington.

Le laboratoire contient cing machines triaxiales permettant
la mesure des changements de volume de la pression interstitielle
et cing oedometres, dont un avec lequel on peut exercer une
pression de 1100 t/m? et I'équipement habituel d’un laboratoire.
Le laboratoire est utilisé pour I'instruction, les recherches ainsi
que quelques expériences spéciales pour le travail d’ingénieur
conseil.

14.30
(13B) Soil Mechanics Ltd., Chelsea.

Ce laboratoire fondé par John Mowlem, Société anonyme,
en 1938, est le plus ancien laboratoire de mécanique des sols
dans le commerce en Grande Bretagne.

En plus d’études sur les sols, on y travaille également sur les
procédés géotechniques et sur des problémes ayant spécialement
rapport aux travaux de construction dans le génie civil.

13.30
(13C) George Wimpey & Co. Ltd., Southall.

Le laboratoire de mécanique des sols est trés bien équippé
pour faire toutes sortes d’expériences. Il y a également un
laboratoire géologique et tout ’équipement divers pour des
sondages et forages, les appareils pour prélever des échantillons
et faire des essais in situ, les installations pour injection et puits
filtrant, etc. On y verra également du ciment, des matériaux
de construction et des installations pour essais de structure et
metallurgiques.

13.45
(13D) Building Research Station, Garston.

Le ‘Building Research Station’ qui fait partie du ‘Depart-
ment of Scientific and Industrial Research’ du gouvernement
est situé a Garston, prés de Watford, Hertfordshire, s’occupe
de recherches dans les différents aspects de construction du
génie civil. Le laboratoire de la Mécanique des Sols a Garston
fut le premier en Grande Bretagne et date de 1933.

14.00

(13E) Road Research Laboratory, Harmondsworth.

La section du ‘Road Research Laboratory’ qui s’occupe de
la mécanique des sols fait des recherches sur les différents
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design and construction of foundations for roads and airfields.
The researches fall into four main groups: (a) moisture move-
ments in soils and subsoil drainage, (b) pavement design,
(c) earth works, including studies of soil compaction, and
(d) soil stabilization.

14.15
(13F) British Railways, Paddington.

The laboratory acts as a centre for the District Engineers
and the technical sections of the Civil Engineer’s Department
in finding the solution to the problems relating to soil behaviour.
Approximately 50 are employed on this and on the development
of special machines for railway civil engineering investigations
and new processes.

13.30
(13G) Metropolitan Water Board Works.

Members will visit the Walton south reservoir and the
Thames-to-Lee tunnel main, which are under construction.

13.00
(13H) Port of London Authority.

During the afternoon members will be the guests of the Port
of London Authority who will arrange a 10 mile (16 km) cruise
on the River Thames in the Authority’s steam yacht °St.
Katherine’, and a tour by water of part of the Royal Docks
system.
14.30-16.30

Meeting of the Executive Committee in the Council Room of
the Institution of Civil Engineers.

Wednesday, 21 August
10.00-13.00
Closing Session

Resolutions and Report of the Executive Committee, including
officers appointed for the next 4 years and place of the fifth
Conference. Followed by an Address by the President of the
Society.

19.30 for 20.00

(14) Conference Banquet at Grosvenor House, Park Lane.

Thursday, 22 August
(15A) and (15B) Tours of Scotland.
(15F) Tour of East Anglia.

Details of these tours will be supplied to the members and
ladies participating in them.
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problémes qui se présentent dans la construction de fondations
pour routes et pistes d’envol. On peut grouper les recherches
en quatre groupes principaux: (a) mouvement de I’eau dans
les sols et le drainage des sous-sols, (b) construction de revéte-
ment, (c) terrassements, études de compactage des sols et
(d) stabilisation du sol.

14.15

(13F) British Railways, Paddington.

Ce laboratoire s’occupe de toutes les questions et problémes
de mécanique des sols pour les chemins de fer nationaux. Le
personnel de cinquante employés se charge de ces études ainsi
que du développement de machines utilisées dans les recherches
du génie civil dans les chemins de fer et des nouveaux procédés.

13.30
(13G) Entreprises du Metropolitan Water Board.

Les congressistes visiteront le réservoir de Walton South et
le tunnel pour l'aqueduc entre la Tamise et le fleuve ‘Lee’.
Tous deux sont en construction.

13.00
(13H) Port of London Authority.

Pendant ’aprés-midi, les congressistes seront regus par le
‘Port of London Authority’ qui ont organisé une croisiére de
16 km (10 miles) sur la Tamise dans le yacht & vapeur ‘St
Katherine’ ainsi qu’une visite en bateau des ‘Royal Docks’.

14.30-16.30

Séance du Comité Exécutif dans la ‘Council Room’ de I'Insti-
tution of Civil Engineers.

Mercredi, 21 aoiit
10.00-13.00
Séance de Cloture du Congrés

Résolutions et rapport du Comité Exécutif; noms des officers
appointés pour lés quatre années suivantes et siége du cinquiéme
COngres.

Allocution par le Président de la Société.
19.30 pour 20.00

(14) Banquet du Congrés a Grosvenor House, Park Lane.

Jeudi, 22 aoiit
Nos. (15A) et (15B) Tours d’Ecosse.
No. (15F) Tour en East Anglia.

Les détails de ces tours seront donnés aux membres et aux
dames y prenant part.



CONFERENCE TOURS

A programme of alternative tours was planned for the days
immediately following the conference in London, but the
number of members who wished to take part was very much
smaller than was anticipated. Three tours were finally
arranged, two in Scotland and one in East Anglia.

Tours in Scotland

On 22 August 110 members and ladies travelled by special
train from London to Glasgow, which was the starting-off point
for the two Scottish tours 15A and 15B.

On the evening of their arrival in Glasgow the party was
received in the City Chambers by the Lord Provost and
Magistrates of the City.

Glasgow is the commercial centre of Scotland situated on
the River Clyde, and of world renown for its outstanding ship-
building and engineering activities. The City possesses many
fine buildings: the Cathedral is regarded as a perfect example
of pre-Reformation architecture, and mention might be made
of the City Chambers, the University overlooking Kelvingrove
Park, and closely adjacent to it the Art Galleries and Museum
which house many outstanding works of art.

Tour 154

On the first day following their arrival in Glasgow, the party
visited Edinburgh, the Scottish capital, renowned for its
beauty and historical associations.

On route to Edinburgh the men visited the Oil Refinery at
Grangemouth—a recent development on the River Forth where
difficult foundation problems had to be overcome in construc-
tion. The route from Grangemouth to Edinburgh passed the
Forth Bridge which, 14 miles long, is an outstanding example
of a cantilever bridge. It took 7 years to build and was opened
in 1890.

The ladies went direct from Glasgow to Edinburgh and spent
the day there shopping and sight-seeing. By the courtesy of
the Over-Seas League, Over-Seas House in Princes Street was
open to the ladies as a centre for the day and they had facilities
there for resting and lunching informally. Visits were made
in the afternoon to Edinburgh Castle, the Scottish Crafts Centre
at Aitcheson House, the Palace at Holyrood House, and Queen’s
Park. The ladies were joined by the men for dinner at the
North British Hotel and in the evening the party attended the
Military Tattoo which was staged on the forecourt of the Castle.
The Tattoo was part of the programme of the annual Inter-
national Festival of Music and Drama which took place in
Edinburgh concurrently with the Conference Tours. After the
Tattoo the party re-assembled in the North British Hotel and
thereafter returned to Glasgow.

On the second day the party left Glasgow on a circular tour,

LES TOURS ORGANISES A
L’OCCASION DE LA CONFERENCE

Le programme comprenait un choix de tours projetés pour
les jours immédiatement aprés la conférence de Londres, mais,
comme le nombre des membres désirant prendre part i ces tours
était beaucoup plus petit qu’on ne s’y était attendu, on s’est
finalement arrété  trois tours seulement, deux en Ecosse et un
en East Anglia.

Tours en Ecosse

Cent et dix délégués et dames ont fait le voyage de Londres
a Glasgow par train spécial, le 22 aoiit. La ville de Glasgow
avait été choisie comme point de départ pour les deux tours
d’Ecosse, 15A et 15B.

Dans la soirée du jour de leur arrivée a Glasgow, les délégués
se rendirent 4 une réception officielle donnée par le ‘Lord
Provost’ et les magistrats de la ville dans les ‘City Chambers’.

La ville de Glasgow est la centre commerciale de I’Ecosse,
située sur le Clyde renommée dans le monde entier pour ses
constructions navales et ses industries. Elle posséde plusieurs
beaux monuments. La cathédrale est un parfait exemple de
I’architecture d’avant la Réformation, et les City Chambers,
I’Universit¢ donnant sur Kelvingrove Park, ainsi que la
Galerie de Peintures et le Musée qui contiennent plusieures
ceuvres de grand mérite artistique, sont tous des batiments
dignes de mention.

Tour 154

Le jour aprés leur arrivée a Glasgow, les visiteurs se sont
rendus a Edimbourg, la capitale de 'Ecosse, renommée pour
sa beauté et la richesse de son histoire.

En cours de route, les messieurs visitérent la raffinerie de
pétrole a Grangemouth, dont la construction récente sur la
rive du Forth avait posé d’intéressants problémes relatifs aux
fondations. Laroute de Grangemouth a Edimbourg passe sur le
grand pont du Forth qui est long de 2:4 km et représente un
bel exemple de ponts en porte-a-faux. Il fallut sept ans pour le
construire et il fut terminé en 1890.

Les dames se rendirent directement a Edimbourg et passérent
la journée a visiter la ville et les magasins. La ‘Over-Seas
League’ leur avait ouvert ses portes et elles purent se servir de
ce cercle comme centre social et pour déjeuner dans I'intimité.
Dans I’aprés-midi, il y edit des visites au Chiteau qui domine la
ville, au Centre des Artisanats de I’Ecosse a Aitcheson House,
au Palais de Holyrood et au Parc. Les messieurs rejoignirent
les dames pour le diner au ‘North British Hotel’ et plus tard,
les visiteurs purent admirer le défilé militaire dans la cour du
Chiteau. Ce défilé faisait partie du programme du Festival
International de la Musique et du Théatre qui avait lieu en ce
moment dans la ville. Aprés le défilé, on se réunit 4 nouveau
au ‘North British Hotel’ pour le rétour a Glasgow.

Le second jour, les délégués quittérent Glasgow pour un tour
vers le nord, commengant par les Trossachs, une belle région
trés boisée entre les lacs Loch Achray et Loch Katrine et
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travelling northwards to the Trossachs, a beautifully wooded
district lying between Loch Achray and Loch Katrine and
dominated by Ben Venue. Loch Katrine is the principal source
of Glasgow’s water supply and tunnel works under construction
to augment the supply were visited. The route from the
Trossachs followed eastwards along the shores of Loch Ven-
nacher and northwards via Lochearnhead and Loch Earn to
Crieff, a noted Highland health resort where lunch was served.
In the afternoon the route continued northwards through the
Sma’ Glen via Dunkeld to Pitlochry where the Pitlochry and
Clunie Power Stations of the North of Scotland Hydro-Electric
Board were visited. At the former there was a noted fish ladder
with chambers where the passage of fish could be observed.

An overnight stay was made at Pitlochry which is a typical
Scottish Highland town and popular health resort. In the
evening the party attended the Pitlochry Festival Theatre
(Scotland’s Theatre in the Hills). The play being produced on
the occasion was The Playboy of the Western World by John
M. Synge.

On the next day of the tour, which was a Sunday, the party
left Pitlochry before midday and travelled to Aberfeldy where
lunch was served. In the afternoon the route followed the
north side of Loch Tay, and visits were made to the North of
Scotland Hydro-Electric Board’s works at Lawers and Finlarig.
On reaching Crianlarich the party divided—one portion travel-
ling via the north end of Loch Awe to Inveraray and the other
southwards via Loch Lomond to Luss, these being the centres
for the next two days. Inveraray, situated on Loch Fyne, is
the Headquarters of the Clan Campbell and the Castle, which
is the seat of the Duke of Argyll, head of the Clan, was visited
by the ladies of both parties. Luss, an attractive village on the
shores of Loch Lomond, is in the territory of the Colquhouns.

On Monday 26 August visits were made to the Shira, Allt-
na-Lairige and Loch Sloy hydro-electric schemes and a picnic
lunch was served adjacent to Clachan Underground Power
Station which lies at the head of Loch Fyne.

On the final day of the circular tour the parties returned in
the morning from Inveraray and Luss to Glasgow. In the
afternoon the men, by courtesy of the Clyde Trust, sailed on the
Tug ‘Clyde’ around the Clyde docks and shipyards. They
disembarked at a convenient point to visit the Tunnel under
the Clyde recently constructed to accommodate some of
Glasgow Corporation’s water mains. The party entered the
Tunnel from the south side and passed through it to Clydeholm
shipyard on the north bank of the river where extensive ship-
yard construction works were in progress.

The ladies spent the afternoon in Glasgow and visits were
made to the Cathedral, the University and the Art Galleries.
In the evening the party were the guests of the Over-Seas League
at a reception.

Tour 15B

This event also included a circular tour which commenced
on the day following arrival in Glasgow.

The party travelled westwards from Glasgow into Renfrew-
shire and North Ayrshire, visiting in the morning the Knocken-
don Reservoir of the Irvine and District Water Board and the
Muirhead Reservoir of the Corporation of Paisley. Lunch
was served at Largs, a noted Clyde coast resort. In the after-
noon the route followed the Clyde coast, crossed the river at
Erskine Ferry about 7 miles downstream from Glasgow and
thereafter continued northwards to Luss and Inveraray, which
were the centres for the next two days.

The programme from these centres was the same as has been
described for Tour 15A, but on their journey northwards to
Pitlochry the party travelled by way of Crianlarich and Loch
Tay, making the circular tour in the reverse direction.

dominée par la montagne Ben Venue. Loch Katrine est le
principal réservoir d’eau pour la ville de Glasgow et les délégués
purent visiter un tunnel, en cours de construction, destiné a
augmenter la quantité d’eau pour la ville. La route des
Trossachs se poursuit vers d’est, le long des rives de Loch
Vennacher et vers le nord, via Lochearnhead et Loch Earn,
jusqu’a Crieff, un lieu de villégiature bien connu ot1 les voyageurs
prirent le déjeuner. Dans ’aprés-midi, ils continuérent leur
route vers le nord, a travers la vallée le Sma’ Glen, via Dunkeld
jusqu’a Pitlochry ou ils visitérent les centrales électriques du
‘North of Scotland Hydro-Electric Board’. La premiére
possede une ‘échelle’ pour les poissons trés renommée, pourvue
de chambres d’observation ou on peut observer le passage des
poissons remontant le courant.

Les délégués passerent la nuit & Pitlochry, une ville typique
de la haute Ecosse et un lieu de villégiature. Dans la soirée,
ils se rendirent au Festival Théitre pour voir une piéce de John
M. Synge, Le baladin du Monde Occidental.

Le jour suivant était un Dimanche; les délégués quittérent
Pitlochry tard dans la matinée et arrivérent 3 Aberfelde a temps
pour le déjeuner. La route suivie I’aprés-midi passe sur la rive
du nord de Loch Tay et les délégués visitérent les installations
hydroélectriques de Lawers et Finlarig. A l’arrivée a Crian-
larich, le groupe se divisa en deux parties. Un des groupes
continua vers le nord de Loch Awe jusqu’a Inveraray, I’autre
se dirigea vers le sud, via Loch Lomond jusqu’a Luss, ces deux
villes furent le centre pour les deux jeurs suivants. Inveraray
est située sur la rive de Loch Fyne. La ville est le quartier
général du clan Campbell et son chiteau est la résidence du Chef
du Clan, le duc d’Argyle. Les dames visitérent le Chateau.
Le village de Luss est trés pittoresque et se trouve dans le
territoire des Colquhouns.

Le Lundi 26 aoit on visita les installations hydro-électriques
de Shira, Allt-na-Lairige et Loch Sloy. Un pique-nique fut
servi dans le voisinage de la centrale électrique souterraine de
Clachan, sur Loch Fyne.

Le dernier jour, les deux groupes retournérent a Glasgow.
Dans l’aprés-midi les messieurs visitérent les Docks et les
Chantiers Navals de la Clyde dans une vedette appartenant au
Clyde Trust. Ils débarquérent pour visiter le tunnel con-
struit récemment sous la Clyde pour recevoir les conduites des
services des eaux de Glasgow. Les délégués entrérent dans le
tunnel par I’entrée sud pour ressortir dans un Chantier Naval
sur la rive du nord, ou ils purent inspecter les traveaux en
cours.

Les dames passérent I’aprés-midi a Glasgow et visitérent la
Cathédrale, I’Université et les Musées. Dans la soirée, les
délégués assistérent a une réception offerte par la ‘Over-Seas
League’.

Tour 15B

Ce tour comprenait également un voyage circulaire com-
mengant dés le lendemain de ’arrivée a Glasgow.

Le voyage se fit vers I’ouest, dans le Renfrewshire et North
Ayrshire et les délégués elirent I’occasion de visiter les Reservoirs
de Knockendon et de Muirhead. Le déjeuner -fut servi a
Largs, un lieu de villégiature bien connu sur la Clyde. Dans
l’aprés-midi, le voyage continua le long de la Clyde. On
franchit la fleuve a Erskine Ferry, 11:3 km environ en aval de
Glasgow et on continua vers le nord vers Luss et Inveraray
qui étaient les centres pour les deux jours suivants. Apres
cela, le programme était le méme que pour le Tour 15A, mais
le voyage vers le nord jusqu’a Pitlochry se fit par Crianlarich
et Loch Tay, c’est a dire dans la direction inverse.

Les voyageurs passérent la nuit a Pitlochry et la matinée du
dernier jour se passa en visites aux installations électriques de
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The party stayed overnight at Pitlochry, and on the last day
of the circular tour the morning was spent visiting the Pitlochry
and Clunie Power Stations (referred to above) and after lunch
the party returned to Glasgow, travelling via Crieff and Stirling,
a town famous in Scottish history. Asthe town was approached,
the monument to Sir William Wallace, Scotland’s National
Hero, and the fifteenth century castle came prominently into
view.

The final day of the tour was occupied with a visit to Grange-
mouth and Edinburgh as described for Tour 15A. After
attending the Military Tattoo the Party returned to Glasgow at
a late hour.

The combined party of both Tours 15A and 15B left Glasgow
on the morning of Wednesday 28 August for London.

SUMMARY
Tour 15A

Thursday, 22 August
10.00
Leave London (Euston) by train, Lunch served en route.
17.40
Arrive Glasgow (Central). Dinner in Hotels.
20.00-24.00

Reception in the City Chambers by the Lord Provost and
Magistrates of the City of Glasgow (Evening Dress). Over-
night Glasgow.

Friday, 23 August
Men:
Glasgow-Grangemouth-Edinburgh—-Glasgow (95 miles).

9.00

Leave Glasgow by coach for Grangemouth and visit the Oil
Refinery. The Party will be received by Officials of B.P.
Refinery (Grangemouth) Ltd., and will be entertained to Lunch
by the Company.

15.00-16.00
Leave Grangemouth and travel, passing Forth Bridge, to
Edinburgh.

18.00
Join Ladies for Dinner at North British Hotel.

Ladies:

9.00

Leave Glasgow by coach for Edinburgh. Shopping before an
informal Lunch at Over-Seas House, 100 Princes Street, as
guests of the Over-Seas League.

14.15-17.30

Leave Over-Seas House, visiting Edinburgh Castle, Royal Mile,
Aitcheson House (Scottish Crafts Centre), Palace of Holyrood
House and Queen’s Park, and then to North British Hotel.

18.00

Join Men for Dinner.
Whole party:

20.15

Attend Festival Tattoo.
22.00-22.30

Return to North British Hotel for light refreshments.
Edinburgh for Glasgow, and stay overnight.
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Pitlochry et Clunie. Aprés le déjeuner les délégués retour-
nerent a Glasgow via Crieff et Stirling, ville historique im-
portante dans I’histoire de ’Ecosse, dominée par son Chateau
du XVeéme siécle et le monument de Sir William Wallace, héro
national de I’Ecosse.

Le dernier jour, on visita Grangemouth et Edimbourg.
Le programme de cette visite est le méme que pour le Tour 15A.
Apres avoir vu le défilé militaire, les délégués retournérent a
Glasgow tard dans la nuit.

Les voyageurs ayant pris part aux deux Tours 15A et 15B
firent ensemble le voyage du retour 4 Londres, quittant
Glasgow dans la matinée du Mercredi 28 aofit.

Saturday, 24 August
Glasgow-Trossachs—Pitlochry (120 miles).

9.00-11.45

Leave Glasgow for Loch Katrine and visit Tunnel Outlet.
Morning Coffee as guests of Glasgow Corporation.

13.20-15.50

Arrive at Crieff for Lunch; then travel via Sma’ Glen and Dun-
keld to Pitlochry. Visit Pitlochry and Clunie Power Stations.
18.30

Dinner in Hotels—Pitlochry.

20.00

Festival Theatre. Overnight Pitlochry.

Sunday, 25 August

Pitlochry-Inveraray (85 miles).
Pitlochry-Luss (77 miles).

11.30-13.45
Leave Pitlochry for Aberfeldy: Lunch at Moness House Hotel.

14.45-17.15

Lawers Dam, pass Party 15B, to Finlarig Power Station.
Afternoon Tea at Finlarig Power Station as guests of N. of
S.H.E. Board. On arrival at Crianlarich the party divides.

18.15-18.30

Arrive Colquhoun Arms Hotel, Luss, and Inveraray Hotels.
Dinner in Hotels. Overnight Luss and Inveraray.

Monday, 26 August
Inveraray Party

Men—Day’s Tour (90 miles).
9.00-11.30

Leave Inveraray for Shira Camp (Inveraray). Visit Shira
Lower and Main Dams. Morning Coffee at Shira Camp as
guests of Contractors.

11.30-14.15

Leave Shira Camp for Lairige Road end. Visit Allt-na-
Lairige Dam, and then to Clachan. Picnic Lunch at Clachan
Power Station.

14.15-18.15

Leave Clachan for visit to Loch Sloy Power Station and Sloy
Dam. Afternoon Tea at Power Station as guests of N. of
S.H.E. Board. Leave Sloy and travel via Arrochar to Inveraray

Hotels.



Ladies—Day’s Tour (66 miles).
Forenoon in Inveraray. Visit Inveraray Castle.

12.45-13.15

Leave Inveraray. Arrive Clachan and join Men for Picnic
Lunch.
[Afternoon Progamme same as for Men.]

Whole party:
Overnight Inveraray Hotels.

Luss Party :

9.30-12.30

Leave Luss for visit to Loch Sloy Power Station, and Sloy Dam,
then to Clachan. Picnic Lunch at Clachan Power Station.
Men—Day’s Tour (108 miles).

13.15-19.00

Leave Clachan for visit to Allt-na-Lairige Dam, then to Clachan
Road end and Shira Camp. Visit Shira Lower and Main
Dams. Afternoon Tea at Shira Camp as guests of Contractors.
Leave Shira Camp for Luss.

Ladies—Day’s Tour (84 miles).

13.30-1800

Leave Clachan for Inveraray, visiting Inveraray Castle.
noon Tea at Inveraray and then to Luss.

After-

Whole party:
Overnight Luss.

Tuesday, 27 August

Inveraray-Glasgow (58 miles).

Luss-Glasgow (26 miles).

Inveraray Party:

9.00-12.00

Leave Inveraray for Luss, and join Luss Party; then to Glasgow.
Lunch in Hotels.

Men:

14.10-18.00

Leave Hotels for Bridge Wharf: embark on Tug ‘Clyde’ for
cruise around Clyde Docks as guests of Clyde Navigation
Trust. Disembark at Riverside Quay for visit to Clyde Tunnel
(Glasgow Corporation Water Department) and Shipyard
Construction Works. Leave Shipyard for Hotels.

Ladies:

Afternoon

Free in Glasgow or visits to Glasgow University, Art Galleries
and Glasgow Cathedral.

Whole party:

Dinner in Hotels.

20.00

Farewell Reception as guests of Over-Seas League. Highland
Dancing, Music, and Light Refreshments (Dress—Informal).
Overnight Glasgow.

Wednesday, 28 August

Leave Glasgow (Central) 9.30 (approx.) and arrive London
(Euston) 17.00.

Tour 15B

Thursday, 22 August
10.00
Leave London (Euston) by train, Lunch served en route.

17.40

Arrive Glasgow (Central). Dinner in Hotels.

20.00-24.00

Reception in the City Chambers by the Lord Provost and
Magistrates of the City of Glasgow (Evening Dress). Over-
night Glasgow.

Friday, 23 August

Glasgow-Largs—Erskine Ferry—Luss (97 Miles).
Glasgow-Largs-Erskine Ferry-Inveraray (130 miles).
9.00-10.30

Leave Glasgow for Knockendon Reservoir. Morning Coffee
as guests of Irvine and District Water Board.

11.30-13.00

Leave Knockendon Reservoir for Muirhead Reservoir and
Largs. Lunch at Largs as guests of the Corporation of Paisley.
14.45-17.15

Leave Largs for Erskine Ferry and Luss.

17.30
Inveraray Party leaves Luss.
Overnight Luss and Inveraray.

Saturday, 24 August
Luss Party:

9.30-12.30

Leave Luss for visit to Loch Sloy Power Station and Sloy Dam,
then to Clachan. Picnic Lunch at Clachan Power Station.
Men—Day’s Tour (108 miles).

13.15-19.00

Leave Clachan and visit Allt-na-Lairige Dam, then to Clachan
Road end and Shira Camp, visiting Shira Lower and Main
Dams. Afternoon Tea at Shira Camp as guests of Contractors.
Leave Shira Camp for Luss.

Ladies—Day’s Tour (84 miles).

Forenoon Programme same as for Men.

13.30-18.00

Leave Clachan for Inveraray and visit Inveraray Castle.
noon Tea at Inveraray. Leave Inveraray for Luss.

After-

Whole party:
Overnight Luss.

Inveraray Party:
Men—Day’s Tour (90 miles).

9.00-13.30

Leave Inveraray for Shira Camp and visit Shira Lower and
Main Dams. Morning Coffee at Shira Camp as guests of
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Contractors. Leave Shira Camp for Lairige Road end, visit
Allt-na-Lairige Dam, and then to Clachan. Picnic Lunch at
Clachan Power Station.

14.15-18.15

Leave Clachan for visit to Loch Sloy Power Station and Sloy
Dam. Afternoon Tea at Sloy Power Station as guests of N. of
S.H.E. Board. Leave Sloy for Inveraray Hotels.
Ladies—Day’s Tour (60 miles).

Forenoon in Inveraray: visit to Inveraray Castle.

12.45
Leave Inveraray for Clachan and join Men for Picnic Lunch.

Afternoon
Programme same as for Men.

Whole party:
Overnight Inveraray Hotels.

Sunday, 25 August

Inveraray-Pitlochry (85 miles).

Luss-Pitlochry (77 miles).

10.45-12.00

Leave Inveraray and travel via Dalmally to Luss and Crian-
larich. Parties join.

12.30-15.40

Arrive Killin. Picnic Lunch. Afterwards to Finlarig and then
foot of access road to road to Lawers Dam. Afternoon Tea
at Lawers Dam as guests of Contractors.

16.30

Leave Lawers Dam for Pitlochry. Dinner in Hotels.
night Pitlochry.

Over-

Monday, 26 August
Pitlochry-Crieff-Glasgow (88 miiles).

9.45-13.00

Leave Hotels. Visit Clunie and Pitlochry Power Stations.
Morning Coffee at Clunie Power Station as guests of N. of
S.H.E. Board. Lunch at Pitlochry.

East Anglian Tour

A party of 44 members and 10 ladies, representative of 16
different countries, took part in the East Anglian Tour which
was centred on Cambridge from 22 to 25 August. They were
accommodated in Emmanuel College and hotels. Emmanuel
College was founded in 1584 by Sir Walter Mildmay, Chancellor
of the Exchequer in the reign of Queen Elizabeth I: John
Harvard was a student there about 1600. The Master and
Fellows of the college had graciously placed all the college
amenities at the disposal of the party which became the social
centre for the tour. At the same time the University Engineer-
ing Laboratory, by the kind permission of Professor J. F. Baker,
the Head of the Department of Engineering, became the focus
for the technical discussions.

Upon arrival in Cambridge on Thursday, 22 August, the
delegates attended a reception by Professor C. E. Tilley, Vice-
Master of Emmanuel College (representing the Vice-Chancellor
of Cambridge University), and Mrs. Tilley, in the Picture
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14.45-17.00

Leave Pitlochry and travel via Dunkeld and Sma’ Glen, to
Crieff. Afternoon Tea.

17.00-19.00

Leave Crieff for Glasgow. Dinner in Hotels. Stay overnight.

Tuesday, 27 August
Men:
Glasgow-Grangemouth-Edinburgh-Glasgow (95 miles).

9.00

Leave Glasgow by coach for Grangemouth and visit the Oil
Refinery. The Party will be received by Officials of B.P.
Refinery (Grangemouth) Ltd., and will be entertained to
Lunch by the Company.

15.00-16.00

Leave Grangemouth and travel, passing Forth Bridge, to
Edinburgh.

18.00

Join Ladies for Dinner at North British Hotel.

Ladies:

9.00

Leave Glasgow by coach for Edinburgh Shopping before an
informal Lunch at Over-Seas House, 100 Princes Street, as
guests of Over-Seas League.

14.15-17.30

Leave Over-Seas House, visiting Edinburgh Castle, Royal Mile,
Aitcheson House (Scottish Crafts Centre), Palace of Holyrood
House and Queen’s Park, and then to North British Hotel.
18.30

Join Men for Dinner.

Whole party:
21.00
Attend Festival Tattoo.

22.45-23.15
Return to North British Hotel for light refreshments.
Edinburgh for Glasgow, and stay overnight.

Leave

Wednesday, 28 August
Leave Glasgow (Central) 9.30 (approx.) and arrive London
(Euston) 17.00.

Tour en East Anglia

Cinquante quatre délégués, parmi lesquels il y avait une
dizaine de dames, et représentant seize pays différents, ont
participé a l’excursion en East Anglia, du 22 au 25 aoiit.
Cette excursion avait pour centre la ville de Cambridge et les
délégués ont été logés a Emmanuel Collége ou a I’hotel.
Emmanuel Collége fut fondé en 1584 par Sir Walter Mildmay,
Chancellier de I'Echiquier au temps d’Elisabeth I. John
Harvard y fut étudiant vers 1600. Les authorités du Collége
avaient gracieusement mis a la disposition des délégués les
facilités du collége qui devint le centre social de ce tour. Par
la méme occasion, le laboratoire du Génie Civil de I'Université
servit de centre pour les discussions techniques, grice a
I’amabilité de son chef, le professeur J. F. Baker.

Aprés leur arrivée a Cambridge, le Mardi 22 aoft, les
délégués se sont rendus a une réception donnée par le professeur
C. E. Tilley (‘Vice-Master’ d’Emmanuel Collége, représentant
le Vice-Chancellier de 1'Université) et Mrs. Tilley dans la



Gallery at Emmanuel College. The gallery, cloisters and
chapel were designed by Sir Christopher Wren as a single
building standing at the entrance of the beautiful college
gardens.

After luncheon in the College Hall, Dr. R. F. Rattray gave
an entertaining talk which introduced the delegates to the
University and colleges of Cambridge. He pointed out that
there were 21 surviving separate colleges within the University.
Peterhouse was the first of these to be granted a Royal Charter
in 1284. A further 15 colleges were founded before 1594 and
the remaining 5 since 1800; 3 of the latter are for women.
Fach college is a self-governing body subject only to the
Sovereign in Council for amendment of its statutes. The
colleges together with the Faculties and Laboratories form
the University. Almost all the main buildings of the University
lie within a loop of the River Cam enclosing an area of a little
over one square mile. The grounds of several neighbouring
colleges extend on either side of the river for a distance of about
one mile, forming the famous Cambridge ‘Backs’ which is one
of the most beautiful and peaceful scenes in the world.

The party then toured some of the colleges in small groups
which all met together for tea in the Hall of Queens’ College
which lies at one end of the ‘Backs’.

Later in the evening a reception was held at the Engineering
Laboratory. Owing to the sudden illness of Professor E. B.
Moullin the guests were received by Mr. and Mrs. K. H. Roscoe.
A buffet supper followed and during the evening small groups
were conducted by members of the teaching staff round the
extensive laboratories which cover all branches of engineering.

Visit to Great Ouse Flood Protection Scheme. On Friday,
23 August, the programme commenced with a lecture by Mr.
A. C. Meigh, at the Engineering Laboratories, on the soil
mechanics problems arising from the Great Ouse Flood Pro-
tection Scheme.

A brief outline was given by Mr. W. E. Doran of the Scheme
itself, the importance of which can be assessed by the cost which
is estimated to be about £8 million. The area to be protected
from flooding by this scheme is approximately 1,300 square
miles in extent and is known generically as ‘the Fens’. Owing
to the nature of the subsoil which consists largely of peat and
buttery clay it is not possible to prevent floods by increasing
the height of the existing embankments. The solution adopted
has been to make an intercepting channel 29 miles long round
the edge of the fen basin, to widen and deepen part of the exist-
ing river system for a distance of 19 miles, and to cut a new
‘relief channel” 103 miles long and 300 ft. wide to provide a new
outlet to the sea. Mr. Meigh then outlined the geology of the
area and described the types of soils encountered in the excava-
tion of the relief channel which is now more than half com-
pleted. As an illustration of the extreme variability of the soil
along a comparatively short length of channel, he showed a
slide with a series of cross-sections showing the modifications
which had to be made in the side slopes, the berm widths and
dimensions of spoil bank so as to secure stability in the channel
slopes.

Considerable use had been made of vane test methods par-
ticularly applicable to the silty clays encountered in the work.
Tests and analyses were also required in connection with the
design of the foundations of the tail sluice and the head sluice
and also the various road bridges. It had originally been
hoped that these bridges could have been built without piled
foundations, but subsequent investigation showed that piles
‘were necessary.

Galerie des Tableaux du colléege. Cette galerie, ainsi que le
cloitre et la chapelle, sont I’ceuvre du fameux architecte Sir
Christopher Wren et forment un seul bitiment a I’entrée des
beaux jardins appartenant au collége.

Le déjeuner dans le réfectoire du collége fut suivi d’un petit
discours par le docteur R. F. Rattray pour faire connaitre aux
délégués 1’Université de Cambridge et ses colléges. L’orateur
déclara qu’il y avait a présent vingt et un colléges autonomes
faisant partiec de I’Université. Le premier collége a recevoir
une charte Royale fut Peterhouse, en 1284, Quinze autres
colléges furent fondés avant 1595, et les cing qui restent ont
été fondés depuis 1800. Trois de ces colléges sont pour femmes.
Chaque collége est entiérement autonome et responsable
seulement au Souverain en Conseil pour toute modifica-
tion aux Statuts. L’Université de Cambridge se compose de
I’ensemble de ces colléges, des Facultés et des Laboratoires.
Presque tous ses bitiments principaux se situent dans une
anse formée par la riviere Cam, ayant une superficie d’un peu
plus de 2-50 km2. Plusieurs colléges adjacents possédent
des parcs qui s’étendent sur plus d’un kilométre de 1’autre
coté de la riviére, ce qui forme ce que I'on appelle ‘the
backs’, un des paysages les plus beaux et les plus paisibles du
monde.

Les délégués ont alors visité plusieurs colléges par petits
groupes. Ces groupes se sont réunis plus tard pour prendre le
thé dans le réfectoire de Queens’ Collége.

Plus tard dans la soirée, ils se sont rendus a une réception au
Laboratoire du Génie Civil. En I’absence du professeur E. B.
Moullin qui était souffrant, les délégués ont été accueillis par
Mr. et Mrs. K. H. Roscoe. La réception fut suivie d’un buffet
et, au cours de la soirée, de petits groupes ont visité, sous la
conduite de membres du personnel enseignant, le vaste ensemble
des laboratoires qui convient toutes les différentes branches du
Génie Civil.

Visite au Projet de Protection contre les criies de la Grande
Ouse (Great Ouse Flood Protection Scheme). Le Vendredi,
23 aoflit, le programme a commencé par une conférence par
Mr. A. C. Meigh sur les problémes de Mécanique des Sols qui
se présentent dans le Projet de Protection. Mr. W. E. Doran
qui fait partie des personnel du Projet a donné un apergu des
travaux. L’importance du projet se traduit par le colit qu’on
estime a huit millions de livres sterling. La zone a protéger a
une superficie d’environ 3400 km2, c’est le district qu’on appelle
les ‘fens’. A cause de la nature du sous-sol qui consiste
principalement en tourbe et argilles molles, il n’est pas possible
de combattre les inondations en augmentant la hauteur des
remblais existants. On i adopté une solution qui comprend
un chenal d’interception de 49 km de long sur le pourtour de la
région des ‘fens’; en méme temps, le projet prévoit de creuser
et d’élargir le réseau de riviéres existant sur une longueur de
30'5 km et de creuser un nouveau chenal supplémentaire de
17-3 km de long, avec une largeur de 91-5 m afin d’obtenir un
nouveau passage d’évacuation vers la mer., Mr. Meigh donna
ensuite une idée de la géologie de larégion et décrit les différents
types de sol rencontrés en cours d’excavation du nouveau chenal
qui est achevé pour plus de la moitié. Pour illustrer la grande
variété des sols le long d’un trongon de chenal relativement
court, il fit voir un cliché montrant les modifications qu’il
avait fallu apporter aux versants et largeurs des talus et aux
dimensions des remblais pour assurer la sécurité des talus
bordant le chenal.

On avait fait un usage étendu des essais 3 moulinet (vane
test) qui se prétait particuliérement bien aux essais sur les
argilles limoneuses rencontrées au cours des travaux. Il fallut
également faire des essais et des analyses pour le calcul des
fondations des vannes amont et aval ainsi que pour les ponts.
On avait d’abord espéré de pouvoir construire ces ponts sans
devoir recourir aux fondations sur pieux, mais, aprés un examen
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After the lecture the party travelled by coaches to King’s
Lynn, where there was a civic reception by the Mayor and
Mayoress of King’s Lynn. Much interest was aroused by the
historic thirteenth century cup called the ‘King John Cup’ and
also by the ceremonial swords and items of civic plate.

The reception was followed by lunch at the Globe Hotel, at
which the Mayor and Mayoress were present, together with the
Chairman and Vice-Chairman of the Great QOuse River Board.

An inspection of the Flood Protection Scheme followed, the
first point to be visited being the tail sluice, where the new flood
relief channel will enter the tidal river. This sluice provides
seven openings each 30 ft. wide by 22 ft. high and will be fitted
with automatic flap gates to provide for the automatic regula-
tion of discharge from the channel with the rise and fall of the
tide, and with lift gates fitted in front of the flap gates for control
purposes.

The party then proceeded along the works en route for St.
Germans Pumping Station and were able to see some of the
reinforced concrete bridges which carry roads across the
channel.

Tea was served at the Middle Level Pumping Station at St.
Germans, and much interest was displayed in the station,
which, in fact, is the largest pumping station for drainage
purposes in England.

After tea, further sections of the work were seen on the return
journey via Stowbridge and Downham Market to Cambridge.

In the evening after a formal dinner in the Hall of Emmanuel
College the delegates attended a reception by the Mayor and
Mayoress of Cambridge in the Guildhall. During the reception
an excellent series of coloured slides was shown depicting the
beauties of Cambridge and other places in East Anglia.

On Saturday, 24 August, the day began with a lecture at the
Engineering Laboratory by Mr. K. H. Roscoe, Mr. A. N.
Schofield and Mr. C. P. Wroth describing recent work in soil
mechanics at Cambridge University. Mr. Roscoe began with
a brief summary of the history and purpose of the Department
of Engineering as a whole. He also outlined the alternative
courses available to students and the methods of teaching
engineering in the laboratories, and mentioned that the first
course in this subject at Cambridge began in 1796. The courses
in soil mechanics were described in greater detail and it was
emphasized that no empirical aspect of the subject was taught
in Cambridge which could be more easily learnt by experience
elsewhere. MTr. Roscoe then outlined recent research work in
soil mechanics. The work of A. A. Wells and B. B. Overy on
several modes of tillage of soil was briefly described. This
was followed by a summary of a theory of metal surfaced run-
ways by M. E. Tickell.

After indicating the comprehensive nature of the series of in-
vestigations, which have been carried out by Professor J. F.
Baker and his team, into the plastic collapse of steel frame
structures, Mr. Roscoe described two single-storey portal
frame tests in which the footings rested in real soil. The
previous tests had all been carried out with the stanchion bases
artificially fixed or pin-jointed to a rigid base. In the tests with
real footings it was found that pier type foundations were more
economical than pad type foundations when the footings were
subjected to a relatively high eccentricity of loading provided
the soil had a reasonably high bearing capacity. Slides were
shown to indicate that although the pier foundations yielded
considerably they were strong enough to withstand the full
plastic moment at the stanchion bases and the frames had
collapsed as if the stanchion bases had been rigidly fixed.
Some individual pier tests were then described in which piers
were subjected to overturning moments sufficient to cause soil
failure.

Mr. A. N. Schofield described some model lateral pressure
tests in which by careful control of the movements of the footing
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plus approfondi, en décida qu’il serait nécessaire d’employer
des pieux.

Apres cette conférence, les délégués se rendirent 2 King’s
Lynn en autocar ou ils furent regus officiellement par le maire
de la ville, accompagné de sa femme. Une coupe historique
datant du XIIIeme siécle, 1a coupe de ‘King John’, les épées de
cérémonie et des piéces d’argenterie appartenant au trésor de
la ville furent examinés avec le plus grand intérét par les
visiteurs.

La réception officielle fut suivie du déjeuner au ‘Globe
Hotel’ auquel assistérent le maire et sa femme ainsi que le
Président et Vice-Président du ¢ Great Ouse River Board’.

Les délégués purent ensuite inspecter les trauvaux en cours.
Le tour d’inspection commenga par une visite a la vanne d’aval
ou le nouveau chenal doit réjoindre la partic de la riviére
sensible aux marées. Cette vanne a sept ouvertures de 9-5 m
de large et 6-7 m de hauteur et sera pourvue de portes rabat-
tantes, permettant de régler automatiquement le débit du chenal
avec les mouvements de la marée, ainsi que des portes levantes,
placées devant les portes rabattantes pour servir de moyen de
controle.

Au cours du chemin vers la station de pompage de St.
Germans, les visiteurs elirent 1’occasion de voir un certain
nombre des ponts en béton armé qui permettent aux routes
existantes de franchir le nouveau chenal.

Le thé fut servi a la station de pompage a St. Germans et la
station elle-méme suscita beaucoup d’intérét parmi les délégués
car elle est 1a plus grande des installations de son genre, servant
a ’évacuation des eaux, dans toute I'Angleterre.

Apres le thé, on visita d’autres travaux sur le chemin du
retour 3 Cambridge, via Stowbridge et Downham Market.

Dans la soirée, aprés un diner officiel dans le réfectoire
d’Emmanuel Collége, les délégués se rendirent i une réception
offerte par le maire au ‘Guildhall’, au cours de laquelle on leur
montra une excellente série de clichés montrant des vues de
Cambridge et de la contrée environnante.

Le Samedi, 24 aoiit, les activités commencérent par une
conférence donnée par Mr. K. H. Roscoe, Mr. A. N. Schofield et
Mr. C. P. Wroth, dans le Laboratoire du Génie Civil, sur les
derniers travaux de I’Université de Cambridge dans le domaine
de la mécanique des sols. Mr. Roscoe commenga par donner
un bref apergu sur l'histoire et les buts du Département. 1l
expliqua également les cours que pouvaient suivre les étudiants
et les méthodes d’enseignement employées dans ces laboratoires.
Le premier cours de Génie Civil fut institué & Cambridge en
1796. Cet exposé fut suivi d’un examen plus détaillé des
cours de mécanique des sols et mit en évidence le fait-qu’aucun
des aspects empiriques du sujet, qui pouvaient étre étudiés plus
facilement ailleurs par expérience pratique ne sont enseignés
a I'Université. Mr. Roscoe continua son discours par une
description des recherches récentes dans le domaine de la
mécanique des sols, entre autres les travaux de A. A. Wells et
B. B. Overy sur plusieures méthodes de cultivation de la terre.
Ceci fut suivi d’un résumé d’une théorie pour terrains d’atteris-
sage a revétement métallique, présenté par M. E. Tickell.

Aprés avoir indiqué I'étendue de I'étude de professeur Baker
et de son équipe sur I’affaissement plastique des constructions
a charpente métallique, Mr. Roscoe donna une bréve descrip-
tion de deux essais sur des portiques dont les fondations
reposaient vraiment dans le sol. Les essais précédents avaient
été faits avec les bases des potaux fixées artificiellement ou
fixées sur une base rigide au moyen de goujons. Les essais
avec fondations dans les vraies conditions pratiques ont montré
qu’il était plus économique d’employer des fondations verticales
plutét qu’horizontales lorsque les fondations étaient sollicitées
pas des charges plutdt excentriques, a condition que le sol ait une
capacité portante relativement élevée. Une série de clichés
démontra qu’en dépit d’une certaine déformation, les fondations



he had been able to determine the variations of the magnitude,
direction and point of application of the resultant lateral force
exerted by the soil as the footing movements increased.

Mr. Roscoe described a simple shear apparatus which had
been designed to apply uniform strain throughout a soil sample
and thereby make it possible to check the validity of Hvorslev’s
concepts of the shear failure of soils. He emphasized that the
triaxial machine could only impose such uniform conditions in
certain, but not all, types of test. Mr. C. P. Wroth then out-
lined how he had developed this apparatus to become a stress
measuring instrument, and showed slides which clearly in-
dicated that a granular material -during continuous shear
deformation has a characteristic critical voids ratio which
depends upon the magnitude of the normal stress imposed upon
the sample. He also described some cyclic shear strain tests
on steel balls in which the density increased but the shear
decreased with increase in the number of cycles.

The remainder of Saturday morning was spent in visits to the
River Board’s tidal model of the Wash and River Great Ouse
and to the Department of Soil Physics. In describing the
model Mr. W. E. Doran said that it included the Wash from
approximately Hunstanton to Friskney Flats near Skegness
and the tidal compartment of the River Ouse. It was con-
structed to a horizontal scale of 1/2500 and a vertical scale of
1/60, giving an exaggeration of 1/41-7. The tidal period was
138 seconds. The operation of the tides was effected by a
displacer system, the weight of the displacer being 124 tons.
The cycle of tides from neap to spring was produced through
the operation of a train of gears which altered the stroke
of the displacer.

This model has been used for the determination of levels
occurring in the relief channel under various discharges and
conditions of tide, and particularly for experiments in con-
nection with the variations which occur in the shipping channel
in the Wash and the possible means of constructing protective
works in the Wash in order to obviate any adverse effects which
might arise from the high flood discharges resulting from the
Flood Protection Scheme works.

At the time of the visit, the experiment in progress was the
checking of rates of erosion on the model with measurements
taken in nature, and it was seen from charts that good corre-
spondence was being obtained.

The visitors were also shown some experiments in progress
in connection with the calibration of weirs for river discharge
measurements.

The visit to the fluid flow experimental centre of the Depart-
ment of Soil Physics was by kind permission of Dr. E. C. Childs.
The large seepage tank was 40 ft. by 40 ft. by 6 ft. deep and was
filled with a uniform sand. High rates of artificial rainfall
could be imposed on the sand surface and automatic pore
water pressure devices were installed throughout the sand. By
this means many problems connected with an unsteady state
of flow of water through sand had been solved.

In the afternoon the delegates visited Ely Cathedral and later
had tea at Ely. In the evening, after being entertained by Mrs.
Roscoe at her home, the delegates attended the final farewell
dinner in the Hall of Emmanuel College. The principal
speakers were Professor B. Popov, The Right Worshipful the
Mayor of Cambridge, Professor G. P. Tschebotarioff and the
Vice-Master of Emmanuel College.

On Sunday the delegates broke their journey to London by
paying a visit to the mansion at Audley End which was con-
structed in the period 1603-1660 for Baron Audley of Walden
on the site of a former Benedictine abbey.

verticales étaient capables de résister a la totalité du moment
plastique a la base des poteaux et que les charpentes s’étaient
affaissées comme si les bases des poteaux avaient été fixées
rigidement. Certains essais décrits au cours de cette conférence
concernaient des fondations verticales soumises a des moments
de renversement suffisants pour causer la rupture du sol.

Apres cela Mr. A. N. Schofield donna un apergu de certains
essais de pression latérale sur maquette, au cours desquelles,
grice au controle rigoureux des movements, on avait pQ
déterminer les variations de 'importance, de la direction et du
point d’application des forces latérales exercées par le sol a
mesure que les mouvements des fondations augmentent.

Mr. Roscoe décrivit un appareil de cisaillement trés simple,
permettant d’obtenir une contrainte uniforme a travers
I’échantillon et, par conséquent, de vérifier la validité des
théories de Hvorslev sur la rupture des sols par cisaillement.
I mit en évidence le fait que la boite triaxiale ne pouvait
imposer des conditions aussi uniformes que pour certains
genres d’essais mais pas pour tous. MTr. C. P. Wroth expliqua
comment il avait mis au point cet appareil destiné a mesurer les
efforts et montra une série de clichés qui indiquaient claire-
ment qu'un matériau granulé soumis a une déformation de
cisaillement continue, présente un pourcentage critique de
vides qui dépend de la valeur de la sollicitation normale
appliquée a ’échantillon. II décrit également un nombre
d’essais au cours desquels des billes d’acier étaient soumises a
des cycles de cisaillement, montrant que la densité augmentait
mais que le cisaillement diminuait & mesure que le nombre de
cycles croissait.

Le restant de la matinée du Samedi se passa en visites a la
maquette des rivieres Wash et Great QOuse et au ‘Department
of Soil Physics’. [En décrivant la maquette, Mr. W, E. Doran
précisa qu’elle reproduisait tous les details de la riviere Wash
depuis Hunstanton jusqu’a Friskney Flats, prés de Skegness,
ainsi que la partie de la riviere Ouse sujette aux marées. La
maquette est construite sur une échelle de 1/2500 dans le sens
horizontal et 1/60 dans le sens vertical, ce qui donne une exagé-
ration de 1/41-7. La période correspondant aux marées est
de 138 secondes et les marées sont reproduites au moyen d’un
appareil avec un plongeur de 121 tonnes. Les changements
saisonniers des marées sont obtenus au moyen d’un arrange-
ment de roues dentées.

Cette maquette a été employée pour déterminer les niveaux
qui se présentent dans le Chenal d’évacuation pour différents
débits et conditions de marées, et pour des expériences relatives
aux conditions dans le Chenal de navigation du fleuve Wash,
afin d’étudier les travaux qui pourraient éliminer certains désa-
vantages causés par des débits trop importants résultant des
travaux de Protection.

A I’époque de cette visite, 'essai en cours avait pour but de
vérifier les vitesses d’érosion mesurées sur la maquette avec
celles qui se présentent en réalité. Un examen des résultats
montra que la correspondance était en effet trés bonne.

On montra également aux délégués certains essais en cours sur
I’étalonnage des barrages pour mesurer le débit des riviéres.

La visite au centre expérimental hydraulique du ‘Department
of Soil Physics’ fut organisée griace au concours du docteur
E. C. Childs. Le grand réservoir pour I’étude de la filtration
measure 11'9 mx 11-9 mx 1-8 m; ce réservoir est rempli de
sable tout a fait uniforme. Il est possible d’en exposer la
surface a des pluies artificielles trés violentes et des instruments
automatiques pour mesurer les pressions interstitielles sont
distribués a intervalles réguliers dans la masse du sable. Cette
installation permet de résoudre un grand nombre de probléemes
relatifs a ’écoulement en régime irrégulier de I’eau a travers du
sable.

Dans I’aprés midi, les délégués eurent 1’occasion de visiter la
cathédrale d’Ely et de prendre le thé dans cette ville. Dans la
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SUMMARY

Thursday, 22 August
9.30-11.30

Travel by coach from London to Cambridge.
hotels or Emmanuel College.

12.30
Reception by Professor C. E. Tilley (Vice-Master of Emmanuel
College) and Mrs. Tilley in the Picture Gallery at Emmanuel
College.

13.00

Lunch in the Hall of Emmanuel College followed by a talk by
Dr. R. F. Rattray on The University of Cambridge.
14.45-16.30

Tour of some of the Colleges.

19.45 for 20.00

Visit to the University Engineering Laboratory. Reception by
Mr. and Mrs. K. H. Roscoe. Buffet supper followed by a tour
of the Laboratory.

Proceed to

Tea in Queens’ College Hall.

Friday, 23 August

9.00

Lecture in Lecture Theatre 1 at the Engineering Laboratory by
Mr. W. E. Doran (Chief Engineer of the Great Ouse River
Board) and Mr. A. C. Meigh (Soil Mechanics Ltd.) on ‘The
Great Ouse Flood Protection Scheme’ with particular reference
to the soil mechanics problems arising.

10.30-12.30

Travel by coach to King’s Lynn. Civic Reception by the
Mayor and Mayoress of King’s Lynn in the Guildhall, followed
by lunch at the Globe Hotel.

14.00-18.00

Visit to ‘The Great Ouse Flood Protection Scheme’ works
between King’s Lynn and Denver. Tea at St. Germans
Pumping Station, then back to Cambridge.
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soirée, aprés une réception donnée par Mrs. Roscoe, ils
assistérent au diner d’adieu dans le réfectoire d’Emmanuel
College. Les discours principaux furent prononcés par le
professeur Popov, le maire de Cambridge, le professeur G. P,
Tschebotarioff et le Vice-Président d’Emmanuel Collége.

Le voyage de retour a Londres, le Dimanche, fut interrompu
pour une visite 3 Audley End, un manoir datant de 1603-1660
bati par le Baron Audley of Walden sur le terrain d’une
ancienne abbaye de I'ordre des Bénédictins.

20.00
Dinner in Emmanuel Coliege Hall

21.30-23.30

Civic Reception by the Mayor and Mayoress of Cambridge in
the Guildhall.

Saturday, 24 August
9.15-10.45

Lecture at the Engineering Laboratory by Messrs. K. H.
Roscoe, A. N. Schofield and C. P. Wroth (Dept. of Engineer-
ing) on recent work in soil mechanics at Cambridge University.
Coffee in Lecture Theatre 2.

10.45-13.00

Visit to (i) the Tidal Model of the Wash and the River Great
Ouse, and (ii) the fluid flow experimental centre of the Uni-
versity Department of Soil Physics.

13.00

Lunch privately in hotels or Emmanuel College.
14.30-16.00

Visit to Ely Cathedral. Tea at Ely.

19.00 Mrs. K. H. Roscoe at home.

20.00 for 20.15

Formal dinner in Emmanuel College Hall.
20.00 in the Picture Gallery.

Sherry served at

Alternative Ladies’ Programme
9.45-12.00

Alternative or combined visits to Fitzwilliam Museum, Scott
Polar Institute, University Library, The Senate House, Sedge-
wick Museum, Sawston Hall, further College visits or shopping.

Sunday, 25 August
Return by coach to London, visiting Audley End.
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EXHIBITORS  EXPOSANTS

In the Upper and Tait Libraries on the second floor

BRITISH TRANSPORT COMMISSION
Photographs of the application of electro-osmosis for
drying an embankment, by the Scottish Region (Chief Civil
Engineer, M. G. Maycock, B.Sc., M.I.C.E.).
Model of reconstruction of Bo-Peep Tunnel, Hastings,
Sussex.
Model of Folkestone Warren, Kent.
Pulsator apparatus for testing soils from railway roadbeds,
by the Southern Region (Chief Civil Engineer, F. E.
Campion, M.I.C.E.).
Automatic pore-water pressure measuring apparatus.
Automatic recorder for the consolidation test.
Model showing equipment for injecting clay banks with
aerated cement grout.
Model illustrating the principle ot a method for locating
the shear planes of active slips, by the Western Region
(Chief Civil Engineer, M. G. R. Smith, M.B.E., B.Sc.,
M.I.C.E.).
Photographs and drawings illustrating measures taken to
check the movement of a slip in a cutting at Uxbridge,
Middlesex.

FREEMAN, Fox AND PARTNERS IN ASSOCIATION WITH
JAMES WILLIAMSON AND PARTNERS, AND
KENNEDY AND DONKIN, CONSULTING ENGINEERS

Model showing upper and lower reservoirs, penstocks and
power station.

Ffestiniog Pumped Storage Project (300 MW) for Central
Electricity Authority.

SIR WiLLIAM HALCROW AND PARTNERS, CONSULTING ENGINEERS

A diorama illustrating the Quoich Dam, a large rockfill
structure built for the North of Scotland Hydro-Electric
Board.

Photographs and diagrams illustrating compaction and
pore-pressure studies on trial embankment of clay for
projected rockfill dam shown in diorama.

HusBaND AND Co., CONSULTING ENGINEERS
A model showing the piled foundations for the 250 ft.
Radio Telescope at Jodrell Bank, near Holmes Chapel,
Cheshire.

Lewis AND Duvivier, CONSULTING ENGINEERS

Photographs, diagrams and profiles illustrating an investi-
gation into subsoil conditions on the eroding West Shore
at Fleetwood, Lancashire.

METROPOLITAN WATER BOARD

Model of a ring of concrete non-bolted ‘wedge block’
tunnel lining fitted with vibrating wire load gauges.
Details of gauge, oscillator and micrometer equipment.

L. G. MoucHEL AND PARTNERs LTD., CONSULTING ENGINEERS

Model showing a new method of piled jetting to facilitate
driving through thick bands of silt or sand where normal
jetting methods are unworkable.

MAURICE NACHSHEN AND PARTNERS, CONSULTING ENGINEERS

Models showing stabilization of high river banks at Tyne-
mouth and Cod Beck by regrading and drainage.

ScoTT AND WiLsON, KIRKPATRICK AND PARTNERS, CONSULTING
ENGINEERS
Illustrations of a runway at Hong Kong Airport to be
constructed on reclaimed land.

In the Main Library and Lounge on the first floor

Acrow (ENGINEERS), LTD.
Photographs and drawings of work in progress of a design
of foundation consisting of a circular arrangement of 12
bases carried on piles as found in the construction of
London Planetarium.

AVELING-BARFORD LTD.
Model of Diesel road roller of 12-14 tons.
Model of 99H all-wheel drive grader.
Photographs showing site applications of rollers and
graders.

JoHN BLACKwooD HobGE aND Co., LTD.

Photographic display showing selection of equipment
distributed and serviced in operation on various sites.

THE BritisH STEEL PiLING Co., L1D.

Working model of a 65/80 ft. Universal pile driving plant
mounted on a girder undercarriage, arranged for driving
reinforced concrete piles in a jetty.

CLOCKHOUSE ENGINEERING, L1D.

Examples of the following apparatus.

Buoyancy moisture meter, triaxial test apparatus, pore-
pressure measuring device, 3 ton compression test machine,
pacer disc for pressure gauges, liquid limit device, bar-M
type load indicator, proving rings, CBR test equipment,
universal hydraulic sample extruder, 10 ton compression
test machine.

RicHARD COSTAIN LT1D.
A pocket hand vane, a field vane apparatus, a 4 in. dia.
stationary piston sampler, and an undisturbed sand sampler
are shown.
Photographs illustrate the application of soil mechanics
studies on a number of projects.

DoRMAN LoNG (BRIDGE AND ENGINEERING), LTD.
Photographs of Sydney Harbour, New Tyne, Birchenough
and Storstron bridges.

LeEoNARD FARNELL AND Co., LTD.

Soil mechanics testing equipment including a triaxial test
machine.

Tue FrRaNKI CoMPRESSED PiLE Co., LTD.
An illustrated display panel shows three methods of form-
ing Frankipiles, and includes photographic panorama.
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G. K. N. REINFORCEMENTS LTD.

A series of eight colour prints depicting various stages in
the investigation of foundation conditions and the design
of foundations, including a finished reinforced concrete
building.

JoHN LAING AND SON, LTD.

The exhibit includes a diamond drill, seismic apparatus,
vibration apparatus and a vane tester.

A. Monk AND CoMPANY, LTD.

Model of the reconstruction of the Riverside Quay and
Albert Dock at Hull for the British Transport Commission.
Model of the railway underpass at the Shell Refining Com-
pany’s Stanlow Refinery.

PILING AND CONSTRUCTION COMPANY, LTD.

Sampling equipment for taking 4 in. undisturbed clay
samples. Sampling equipment for standard penetration
tests. Photographs of the Pilcon drilling and boring
equipment.

RuDDOCK AND MEIGHAN, LTD.
Illustrations of the applications of Stearine Amine M.L.
additives.

SoiL MEecHANICS, L1D.
Display panels describing buoyant foundations, clay grout-
ing, corrosion surveys, resources surveys.
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TRrIEFUS INDUSTRIES, LTD.

Photographs of drill bits used for prospecting by soil
mechanics.

L. M. vaN MoprrEs AND Sons (DiaMoND TooLs), LTD.

A selection of diamond drilling tools.

Core-samples of concretes and rocks varying from very
soft to very hard from sites in India, Africa, Scandinavia
and Europe.

WEST’s PILING AND CONSTRUCTION Co., LTD.

Working model of steam piling frame. Illustrations and
tableau showing application of West shell piling.

GEORGE WIMPEY AND Co., LTD.

Diorama of Qil Harbour at Aden.
Selection of soil sampling equipment.
Diamond core bit and a selection of cores.
Wimpey washer-type wellpoint.

WYKEHAM FARRANCE ENGINEERING, LTD.
Examples of equipment including triaxial compression
test, pore-water pressure measurement, unconfined com-
pression, California bearing ratio, laboratory vane test,
consolidation test, liquid limit and permeability test
apparatus.



OPENING SESSION

At the Institution of Civil Engineers, Monday, 12 August, at 2.30 p.m.

ADDRESSES BY:

SiR ARTHUR WHITAKER, K.C.B., President of the Institution of Civil Engineers

ProressoR KARL TERZAGHI, President of the International Society and of the Conference

SIR ARTHUR WHITAKER, K.C.B., President of the Institution of
Civil Engineers, who took the Chair at the commencement
of the Session, said: It gives me very great pleasure, as President
of the Institution of Civil Engineers, to welcome you here as
members of the International Conference on Soil Mechanics
and Foundation Engineering. When in 1953 the Executive
Committee of your organization accepted the suggestion of the
British National Committee to hold the conference in England,
we were very pleased indeed, and we are very glad to welcome
you to this Institution.

I understand from W. H. Glanville, who is Chairman of the
British Organizing Committee, that there has been great
activity, that there are 41 nations represented here today, and
that 179 papers have been submitted to the conference for
consideration. The British Organizing Committee, too, has
for some considerable time been doing what it could to further
the preliminary preparations for this conference, and we would
like to thank the very many people—consulting engineers, civil
engineering contractors, and many other organizations—for the
help that they have given to the British Organizing Committee,
thus helping it to hold this conference in the manner that we
think it should be.

This conference is taking place roughly 21 years after the
international Society was created in Cambridge, Massachusetts,
in 1936, and I like to feel that perhaps at this conference it has
come to maturity. Certainly, if you think of 179 papers to be
considered in the next few days, I think you will agree that it is
quite a healthy young man. I believe that this is a good sign,
and that the evidence is there, that this organization will go
from strength to strength.

I should like to welcome the Executive Committee of the
conference, because on them so much rests for keeping the
organization going and directing the efforts of all the members
into proper channels. I hope that their deliberations while
they are in London will be a great success.

In welcoming you to this Institution I would say that you
come just at a time when we are holding an exhibition in honour
of our first President. He was born 200 years ago last Friday,
and downstairs we are celebrating his bicentenary. He was a
famous engineer for us. He did a tremendous amount of work
in the days when engineers had to rely on their innate genius
rather than on the science that has been developed. It is really
since his time that the science of engineering has developed, and
I think it is well within your knowledge that the science of soil
mechanics and foundation engineering has really developed
since Professor Terzaghi turned his thoughts towards it.

We in the Institution of Civil Engineers have been very
Pleased indeed to act as secretariat for the organization, and we
trust that our efforts to that extent have met with your approval.

In this building you will see the various exhibits that have

been put together for your examination and consideration by
the various authorities and contractors in this country, and we
trust that you will find it quite helpful to you.

It is now my pleasure to call upon your President, Professor
Terzaghi, to take the Chair of the conference, and in doing so
I have pleasure in declaring the conference open.

ProrFEssoR KARL TERzAGHI, President of the International
Society and of the Conference, then took the Chair.

In his Opening Address, he said: On behalf of all those
present I wish to thank Sir Arthur for his warm words of wel-
come. The Institution of Civil Engineers has always been one
of the strongest pillars of the International Society, and the
contributions of its members and of the British Research
Centres to our knowledge of soil mechanics are outstanding;
therefore, it is a pleasure for all of us to be the guests of the
Institution and to visit the places where so much of our progress
had originated.

More than 20 years have elapsed since this conference con-
vened for the first time, in June 1936, in Cambridge, Mass.
During this period it was my privilege to stay with you and to
co-operate with you in a consulting capacity. At each of our
conferences I felt the urge to look back over the ground we had
covered and to make a guess, by extrapolation, as to what lay
ahead of us.

At this conference the period of our travel companionship
approaches its end because none of us lasts for ever. Hence in
the forthcoming review I shall reach back to the beginning of
my own journey, which started at the beginning of this century.
I shall stress especially the setbacks and defeats, because it is
the defeats and not the victories which make us conscious of the
necessity for improvements.

If you peruse any textbook on foundations and earthwork
engineering published prior to or at the turn of our century you
cannot help noticing that in those days every decision in these
fields of engineering was entirely based on what could be called
a primitive geological survey. The materials of the earth
located beneath the site of proposed construction operations
were divided into several categories such as coarse sand, fine
sand, silt, soft or stiff clay and the design was based on empirical
rules or equations containing only one variable, the type of soil.
This procedure was most clearly demonstrated by the tables of
‘Allowable Bearing Values’, which can still be found on
exhibit, like palaeontological specimens, in the building codes
of some cities.

The only analytical tool at the disposal of the earthwork
engineers of those days was the theory of earth pressure on
retaining walls published by Coulomb in 1776. However, this
theory had hardly any existence outside of the classroom and
as late as 1881 its practical usefulness was emphatically denied
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by Sir Benjamin Baker, in his classical paper ‘ The Actual Lateral
Pressure of Earthwork’ published in the Transactions of the
Institution of Civil Engineers, Vol. LXV. The arguments
presented by Baker were convincing indeed.

On account of the decisive influence of geological factors on
the success of earthwork operations it was more than a co-
incidence that the first geological map was prepared, and
published in 1813, by an engineer, William Smith, and not by
a geologist. For similar reasons most of the major engineering
operations involving deep excavation or tunnelling were pre-
ceded by a painstaking geological survey and disappointing
results such as important differences between actual and
estimated costs of a project were often attributed to inadequate
geological investigation of the site.

Such was the status of earthwork engineering in 1900, when
I entered the university. Every student in civil engineering was
compelled to take a stiff course in geology. Considering in
retrospect the topics covered in the course, it is obvious that
the teacher had not the foggiest idea of the function of geology
in engineering practice. The course was given by an expert in
the realm of crystallography and the scope of his course reflected
this fact. The poor student was unable to discriminate between
what is useful and what is irrelevant. All he could do was to
grin and bear it.

In 1905, after I left college, I joined the staff of a contractor.
In the field of contracting every misjudgement has very tangible
consequences and operating in this field I soon found out that
most of what I learned in the course on geology was irrelevant.
After six years of coping with foundations and earthwork
problems in the Alps, in Croatia and in Russia, I realized that
my incompetence in this field, like that of my bosses and col-
leagues, was appalling. Yet the influence of geological factors
on the success or failure of our operations was obvious.
Therefore, I concluded erroneously that our incompetence
could be due only to gaps in our knowledge of the relationship
between geological conditions and engineering consequences.
These gaps, I thought, could be closed by collecting and
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digesting case records in which each event, such as a founda-
tion failure or the failure of an earth dam, was meticulously
correlated with the geological conditions prevailing at the
site.

Once I arrived at that conclusion, in the fall of 1911, I decided
to leave temporarily the congenial field of contracting and to
spend a couple of years collecting case records. At that time
the U.S. Reclamation Service (now called the U.S. Bureau of
Reclamation) was engaged in large-scale experimentation. It
involved the construction of a great number of dams and irri-
gation works on both sides of the Rocky Mountains under
geological conditions covering as wide a range as any text-
book on geology. This large-scale experiment appeared to
offer a unique opportunity to carry out my plan. Hence in
January 1912 I moved from Europe to the U.S.A.

In the U.S.A. I went first to Washington, D.C., and ex-
plained my intentions to Mr. F. H. Newell, director of the U.S.
Reclamation Service. At that time, four years had elapsed
since the experiment had started and Mr. Newell was already
as deeply impressed by the incompetence of the engineering
profession in the field of earthwork engineering as I was.
Furthermore, he had arrived at some erroneous conclusion
regarding the causes of the incompetence as I had; therefore,
he promised me his wholehearted support. He gave me letters
of introduction to the resident engineers on important projects
sponsored by the service and requested their co-operation. The
next two years I spent in the western United States, observing,
digesting and recording with the industry of a bee.

At the end of the two years I took my bulky collection of data
back to Europe, but when I started separating the wheat from
the chaff I realized with dismay that there was practically no
wheat. As a matter of fact, the net result of two years of hard
labour was so disappointing that it was not even worth while
publishing it. At that time, in 1914, World War I broke out.
I was sucked up, like most able-bodied members of my genera-
tion, by the maelstrom, and landed in the air force of the
Austrian Army.



In the fall of 1916, to my great surprise, I was ordered by my
government to accept a position as a professor of earthwork
and foundation engineering at the Turkish Engineering School
in Istanbul. I myself felt no urge whatsoever to teach because
I was too deeply pre-occupied with my own ignorance. At a
later date I learned that the order was issued upon request of
one of my former teachers, Philip Forchheimer, who at that
time was engaged in reorganizing the Turkish institution.
Forchheimer had followed my struggles with increasing
curiosity and he felt that a period of peaceful contemplation
might help me in my pursuits.

After I arrived in Istanbul, late in the fall of 1916, the first
topic of my contemplation was the dismal failure of my attempt
to get useful information out of my collection of case records.
Going over my data once more, I realized, quite suddenly and
surprisingly, the cause of their deficiency. The observations
were correct but the classification of the materials whose per-
formance was observed was from an engineering point of view
inadequate although for geological purposes it was quite
satisfactory. The subsurface materials encountered at the sites
of the construction operations were divided into categories such
as coarse and fine sand, or soft and stiff clay, each of which
included materials of widely different engineering properties.
Hence, I concluded, this time correctly, that engineering geology
cannot possibly become a reliable tool in the hands of earth-
work engineers unless and until we acquire the capacity to
assign to each material of the earth numerical values which
make it impossible to mistake it for another one with signifi-
cantly different engineering properties.

This conclusion represents the fundamental discovery. In
retrospect the discovered fact appears to be obvious and
commonplace, like the discovery, ascribed to Pierre Perrault
and published in 1674, that the water feeding our rivers comes
from the clouds and not from the bowels of the earth. Yet
without this discovery, the revolution in the realm of earthwork
engineering, symbolized by the establishment of our society,
would not have started.

Every major discovery leading to a revolution in a field of
endeavour is made repeatedly. The discovery of the evolution
of species in the realm of biology is an example. First it was
made off and on before the time was ripe, and therefore it
remained inconsequential. Once the time was ripe, the crucial
thought cropped up in many heads more or less simultaneously
and the mental revolution started. Therefore, the credit for
such vital discoveries belongs to the entire generation, and not
to an individual, nor even to a nation.

My own role in the series of developments which led up to
the present status of soil mechanics, like that of Darwin in the
realm of biology, was determined by the fact that I had the urge,
the opportunity, and the patience in addition to the qualifica-
tions required for engineering the revolution which had already
become inevitable. As soon as I realized, in the spring of 1918,
that the adaptation of engineering geology to engineering
requirements could only be accomplished by systematic experi-
mentation, I wrote down in one day and on one sheet of paper
a list of the experiments which would have to be performed.
Then I started constructing the apparatus, confident that the
experimental work could be accomplished in two or three years.

My estimate of time requirements turned out to be far off
the mark. Instead of three years I had to live through seven
years of strenuous experimentation alternating with attempts,
often futile and sometimes successful, to discover the laws
accounting for the observed phenomena. Working in the post-
war period in Istanbul, I had for years no professional contacts
with the outside world and no access to contemporary engineer-
ing literature. This appeared to be a handicap, but in retro-
spect I realize that it was an asset, although it is responsible for
various gaps and imperfections in my early writings. Finally,

when I published the results of my labours, in 1925 in my book
Erdbaumechanik, I had to confess to myself that I had only laid
the foundations: the edifice remained to be created. The rest
of the story you know. I have described it in considerable
detail in the paper ‘Origin and Functions of Soil Mechanics’,
which I presented in Chicago in 1952, at the hundredth an-
niversary of the American Society of Civil Engineers.

During the decade which followed the first International
Conference on Soil Mechanics in Cambridge, Mass., in 1936,
strenuous efforts were made, in almost every large country on
this globe, to solve the problems of earthwork engineering, like
those in bridge design, on a purely mathematical basis. How-
ever, nature has set rather narrow limits to the number of
problems which can be successfully solved in this manner.
This is due to the fact that the instances are rare in which the
significant properties of the subsoil can be accurately deter-
mined in advance of construction. The evaluation of the factor
of safety of slopes on natural ground is an example. If the
subsoil is homogeneous, the problem can be solved by computa-
tion. However, in practice, slopes are commonly located on
deposits with an intricate pattern of stratification, involving an

-equally intricate and inadequately known distribution of the

pore water pressures. The factor of safety of such slopes
cannot be reliably computed. Similar conditions are en-
countered in almost every other branch of earthwork engineer-
ing. Thus we arrived at the borderline between science and art.

I use the term ‘art’ to indicate mental processes leading to
satisfactory results without the assistance of step-for-step
logical reasoning. Prior to the advent of applied mechanics,
in the nineteenth century, structural engineering, including the
design of towers, domes and vaults was an art, and the design
of foundations was also an art. However, the art of structural
design was carried to an amazingly high degree of perfection
whereas the art of designing foundations seldom rose above the
level of bungling. The reason is obvious. Design on a purely
empirical basis is inevitably guided by the results of observation
of the performance of structures which have previously been
built. The designers knew from experience that the perform-
ance depended on the strength of the construction materials.
Therefore when facing the problem of designing a new structure
they considered as prototypes only those structures which were
made out of similar construction materials, and, as a conse-
quence, their design was commonly satisfactory.

In connection with the design of foundations, conditions were
radically different, because the performance of a foundation
depends on the average mechanical properties and the pattern
of stratification of the soil located between the base of the
foundation and a considerable depth below the base. The
properties of this body of soil were commonly unknown,
because adequate methods of subsoil exploration did not then
exist. Therefore, some of the foundations designed in the pre-
scientific period were wasteful and others fatally weak.

The methods of subsoil exploration developed during the last
decades eliminated the uncertainties involved in the design of
foundations before the mechanical properties and the pattern of
stratification of the subsoil received adequate attention. There-
fore, we are justified in concluding that the percentage of failures
in the realm of earthwork engineering will dwindle in spite of
the fact that our knowledge of the subsoil conditions is seldom
complete enough to permit a rigorous solution of the founda-
tion problems. This conclusion leads me to the last but rather
important topic of this address, to the question as to how we
can pass on our newly acquired knowledge and insight to the
next generation in the most efficient manner in spite of the
existing handicaps. In order to answer that question we must
consider the pre-requisites for artistic activity in the broadest
sense of the word.

To practise an art successfully one must possess the capacity,
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