
I - Introduction 

DEVELOPMENT OF USA-USSR DXCHANGE 

In August 1957, a Soviet delegation at-
tended the Fourth International Conference 
on Soil Mechanics and Foundation Engi-
neering held in London, England. After the 
conclusion of the Lacy-Zarubin Agreement 
on cultural exchanges between the USA and 
USSR in 1958, Prof. G. P. Tschebotarioff, 
who had met the Soviet soil engineers at the 
London Conference, suggested to Mr. Fred 
Burggraf, Director of the Highway Re-
search Board, the possibility of arranging 
an exchange between American and Soviet 
engineers. The purpose of this exchange 
was to facilitate an interchange of knowl-
edge in the field of soil engineering, includ-
ing theoretical and applied research, labo-
ratory and field testing of soils, and design 
and construction procedures. 

After exploring various l)Ossibilities, an 
official invitation from the Highway Re-
search Board and the U. S. Bureau of Public 
Roads was sent by the State Department to 
the Soviet Embassy in Washington, D. C., 
in September 1958. It was hoped that a 
visit could be arranged that would enable 
a Soviet group to present papers at the 
annual meeting of the Highway Research 
Board in January 1959. This planned ex-
change could not be carried out for various 
reasons, but as an outcome of these nego-
tiations, the National Association of Soil 
Mechanics and Foundation Engineering at 
the Academy of Construction and Archi-
tecture, USSR, proposed to Mr. Burggraf an 
exchange of small delegations (5-7 men) 
for "a mutual exchange of experiences in 
the field of soil mechanics research and its 
applications." 

At the suggestion of Mr. Burggraf the 
proposed exchange was discussed at the 
annual meeting of the Highway Research 
Board in January 1959, and approval to 
proceed was voted by the Executive Com- 
mittee. A special committee was appointed 
by Chairman Harmer E. Davis to work out 
the plan. The Soil Mechanics and Founda- 

tions Division of the American Society of 
Civil Engineers and the U. S. National 
Committee of the International Society of 
Soil Mechanics and Foundation Engineering 
were invited to join with the Highway Re-
search Board as co-sponsors of the ex-
change, and these groups accepted. 

A proposal to finance the exchange was 
prepared and submitted to the National 
Science Foundation in Washington, D. C., 
and was acted upon favorably. Mr. Joel 
Orlen, Professional Associate in the Office 
of International Relations, National Acad-
emy of Sciences, ivas very helpful in all of 
the negotiations leading to the successful 
exchange. 

A delegation of Soviet engineers visited 
the United States between May. 31 and June 
21, 1959. The six members of this delega-
tion w'ere: 

Ivan M. Litvinov, Active Member and 
Secretary, Academy of Construction and 
Architecture, Ukrainian SSR. Chairman of 
the delegation. 

Nikolai A. Tsytovich, Active Member, 
Academy of Construction and Architecture, 
USSR; Professor and Doctor of Technical 
Sciences; Chairman, National Association 
of Soil Mechanics and Foundation Engi-
neering, USSR. 

Roman A. Tokar, Corresponding Mem-
ber and Director of the Institute of Founda-
tions, Academy of Construction and Archi-
tecture, USSR. 

Alexander V. Gladyrevskiy, Chief Spe-
cialist of Gosstroy (State Construction 
Commission), Moscow. 

Mikhail M. Levkin, Chief Engineer, De-
partment of Large Bridges, Moscow. 

Vassily M. Bezruk, Professor, State 
Highway Research Institute, Moscow. 

The Soviet delegation participated in 
regional seminars at Princeton, Boston, 
Urbana, Berkeley, and Washington, D. C., 
and visited construction jobs in the vicinity 
of New York, Boston, Chicago, San Fran-
cisco and Washington, D. C., as well as the 
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AASHO test road at Ottawa, Ill. Papers 
presented by members of the Soviet delega-
tion at these five seminars are published 
herewith in English translation. 

Upon recommendation of the Highway 
Research Board, in consultation with the 
American Society of Civil Engineers, Presi- 
dent D. W. Bronk of the National Academy 
of Sciences-National Research Council, ap- 
proved the appointment of the American 
delegation to make the return visit to the 
Soviet Union. 

Members of the American delegation re-
ceived a number of books, reports and 
pamphlets describing Soviet research proj- 
ects, design procedures and construction 
methods—all in. the Russian language. 
These publications, along with those do- 
nated during the visit of the Soviet delega-
tion, are listed in Appendix A. They have 
been filed at the Highway Research Board 
office in Washington, and are available for 
use by any interested persons. In addition, 
Prof. Tschehotarioff has received over a 
period of time a number of personal copies 
of Soviet publications. These are listed 
separately in Appendix A, and provision has 
been made to furnish microfilms or photo-
stats at cost, or to arrange inter-library 
loans. 

iTINERARY FOR THE DELEGATION 

The seven delegates left New York City 
on September 13 and arrived in Moscow the 
following day. Three weeks were spent in 
the Soviet Union in the environs of four 
principal cities—Moscow, Kiev, Leningrad, 
and Stalingrad. As was the case for the 
Soviet visit to the United States, the Ameri-
can delegation had previously requested 
that the host committee from the Academy 
of Construction and Architecture, USSR, 
draw up a preliminary program to include 
visits to research and design institutes, field 
construction sites, and educational institu-
tions. This plan worked very well. A few 
minor changes were suggested by members 
of the group, mostly to include additional 
construction sites, and these were incor-
porated in the final plan. 

Transportation, hotels, guides, and the 
like were also arranged by the Soviet host  

committee. The delegation was not under 
the direction of the Soviet Intourist Agency, 
which resulted in considerable savings in 
cost and much added convenience. The 
Soviet .host committee, the interpreters, and 
the engineers in the agencies visited by the 
American delegation made every effort to 
insure a successful visit and the visitors 
were impressed by the preparations which 
had been made for the technical l)reSenta-
tions. Exhibits and photographs of equip-
ment and diagrams for technical descrip-
tions of research studies were exceptionally 
well prepared. The itinerary follows: 

Monday, September 14 

4 p.m. Arrival in Moscow from New 
York City via Copenhagen. 

8 p.m. Reception dlinner with mem-
bers of host committee, 
Academy of Construction 
and Architecture, USSR. 

Tuesday, September 15 

9 am. Greetings-from President N. 
V. Bekhtin at USSR Acad- 
emy of Construction and 
Architecture. Discussion of 
program. 

10 am. Visit to Exhibition of Na-
tional Economic Develop-
ments - Construction See-
tion. 

4 p.m. Visit to Research Institute of 
Foundation Engineering of 
USSR Academy of Construc-
tion and Architecture. Re-
ports on activities by Soviet 
engineers and inspection of 
laboratories. 

T'Vednesday, September 16 

10 am. Visit to the laboratories of 
the Research Sector of 
"Hydroproj cot" 	(Institute 
for design of hydropower 
plants). Reports and dem-
onstration of activities by 
Soviet engineers. 
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Thursday, September 17 

9 am. Visit to Moscow Geological 
Trust. Field demonstration 
of soil drilling and vibratory 
soil sampling. 

2 p.m. Visit to Institute for Foun-
dation Design of the USSR, 
Academy of Construction 
and Architecture. Reports 
on activities by Soviet engi-
neers. 

6 p.m. Visit to field investigation, 
site for TV tower. 

Friday, September 18 
9 a.m. Seminar at Moscow Univer-

sity. Tour of building and 
soil mechanics laboratory 
between morning and after-
noon sessions. 

Saturday, September 19 
9 am. Visits to laboratory of the 

Research Institute of Frost 
Studies of the USSR Acad-
emy of Sciences. 

3 p.m. Visit to construction site of 
apartment houses. 

Sunday, September 20 
9 am. Visit to Kremlin. 

I1'Io??day, September 21 
10 a.m. Departure for Kiev. 
1 p.m. Ariival at Kiev, sight-seeing 

in city. 
8 p.m. Reception dinner, Academy 

of Construction and Archi-
tectuie, Ukrainian SSR. 

Tuesday, September 22 
9 a.m. Visit to Ukrainian Academy 

of Construction and Archi-
tecture. Technical presenta-
tions by Ukrainian engineers. 

Wednesday, September 23 
9 a.m. Visit to Ministry of Con-

struction of the Ukrainian 
SSR. Discussions of con-
struction and foundation 
problems for industrial 
buildings. 

12 noon Visit to Kiev Polytechnical 
Institute. 

3 p.m. Visit to Kiev Civil Engineer-
ing Institute. Discussion .of 
civil engineering education 
in Soviet Union and United 
States. 

Thursday, September 24 

10 am. Seminar at House of Archi-
tects. Papers by American 
delegates. 

6 p.m. Continuation of seminar. 
Discussion and papers by 
Ukrainian engineers. 

Friday, September 25 

9 a.m. 	Sight-seeing. 

1 p.m. Departure for Leningrad. 

4 p.m. Arrival in Leningrad. Sight- 
seeing in city. 

8 p.m. Reception dinner at . House 
of Scientists. 

Saturday, September 26 

10 a.m. Visit to construction site of 
apartment houses. 

3 pm. Leningrad Polytechnic Insti-
tute. Laboratory visits, and 
technical presentations by 
Prof. V. A. Florin. Presenta-
tion of papers by two mem-
bers of American delegation. 

Sunday, September 27 

9 a.m. Sight-seeing. Visit to Push-
kin and Petrodvoretz (Peter-
hof). 

Monday, September 28 

9 a.m. House of Scientists. Presen-
tation of information on 
vibratory pile driving by So-
viet engineers. Visit to field 
sites for demonstrations of 
vibratory pile driving. 

4 p.m. House of Scientists. Semi-
nar: Presentation of papers 
by four members of Ameri-
can delegation. 
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Tuesday, September 29 

8 am. Departure for Stalingrad. 

3 p.m. Arrival at Stalingrad. 

Wednesday, September 30 

9 am. Visit to Stalingrad Hydro-
electric Station (dam under 
construction across Volga 
River). 

Thursday, October 1 

9 a.m. Visit to Volga-Don Canal. 

1 p.m. Visit to cofferdam construc- 
tion; 	vibratory 	driving 	of 
sheet piles. 

4 p.m. Visit to pavement construc- 
tion, 	hyrau1ic 	filling 	of 
gullies and apartment-build- 
ing construction. 

6 p.m. Visit to House of Architects. 
Discussion 	of master plan 
for Stalingrad. 

Friday, October. 2 

9 am. Sight-seeing. 

2 p.m. Departure for Moscow. 

6 p.m. Arrival in Moscow. 

Saturday, October 3 

9 am. Visit to highway construc- 
tion, Moscow area.. 

3 p.m. Closing discussion at the 
Academy of Construction 
and Architecture, USSR. 

4 p.m. Visit to soil mechanics labo-
ratories at Moscow Civil En-
gineering Institute. Presen-
tation of research reports by 
graduate students. 

Sunday, October 4 
8 p.m. Farewell dinner. 

Monday, October 5 

9 am. Departure from Moscow. 

The Soviet committee also served as hosts 
for entertainment features whenever time 
permitted. During the three-week stay 
members of the delegation attended three 
ballets, an ice show, two circuses, a puppet  

show and Cinerama; visited the Kremlin, 
several museums and att galleries, and were 
guests at a number of banquets. 

In this short report it is not possible to 
acknowledge all of the Soviet engineers who 
were so helpful to the members of the Amer-
ican delegation. However, special thanks 
and acknowledgnent are given to Prof. Dr. 
N. A. Tsytovich, Chairman of the USSR 
National Association of Soil Mechanics and 
Foundation Engineering; Director R. A. 
Tokar, chairman of the, Soviet reception 
committee; Academician I. M. Litvinov, in 
charge of arrangements at Kibv; Prof. Dr. 
V. A. Florin, in charge of arrangements at. 
Leningrad; and E. I. Seredinzev who han-
dled arrangements at Stalingrad. The dele-
gation also expresses its appreciation to the 
many other Soviet engineers who con-
tributed to making the visit so informative 
and pleasurable. 

SEMINARS 

Members of the American delegation pre-
sented prepared papers at seminars held in 
Moscow, Kiev and Leningrad. These pres-
entations had a total audience of about 700 
persons. 

The seminar at Moscow was held at Mos-
cow University. It consisted of two parts 
and occupied a full day. The first four 
papers were given at a morning session, 
from 9 am. to 1 p.m. After luncheon a visit 
was made to the soil mechanics laboratories 
of Prof. N. V. Ornatsky and to other parts 
of the Moscow University building. The 
seminar reassembled at 4 p.m. and con-
tinued until 8 o'clock. The following papers 
were given: 

"Studies of Frost Problems in a Northern 
State," by Prof. Kersten. 

"Soil Stabilization," by Prof. Lambe. 
"Analysis and Design of Concrete Slab 

on Ground," by Prof. Leonards. 
"Floating Caisson Foundations. Steel 

Piles .vith Attachments," by John Lowe, III. 
"Recent U.S.A. Research on Soil Strength 

and Deformation Characteristics Under 
Dynamic Loading Conditions," by Prof. 
Seed. 

"Certain Features of the Lateral Pres-
sures of Soils," by Prof. Tschehotarioff. 
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"Critical Elements of Design and Con-
struction of Heavy-Duty Flexible Pave-
ments," by Dr. Turnbull. 

Prof. Kersten also displayed a Bureau of 
Public Roads film on the American Associa- 
tions of State Highways Officials test road 
at Ottawa, Illinois, and gave, some intro-
cluctory remarks on the nature and status 
of the test road. 

There were a considerable number of 
questions on all papers and several of the 
Soviet engineers gave five-minute talks on 
the subjects covered. It is understood that 
the papers given by the American delegates 
will be published in Moscow in the Russian 
language. 

The seminar at Kiev was held at the 
House of Architects, and was also a full-
day program. The morning session was 
from 10 am, until 2:30 p.m. and the evening 
program from 6 to 9 p.m. The AASHO 
Road Test film was again shown by Prof. 
Kersten. Prof. Leonards, Mr. Lowe, Prof. 
Tschebotarioff and Prof. Lambe gave 
papers on the same subjects as listed above 
for the Moscow seminar. Additional papers, 
not previously presented, were: 

"Foundations for Large Bridges Across 
San Francisco Bay," by Prof; Seed. 

"Summary of Rotary Cone Penetrometer 
Investigations," by Dr. Turnbull. 

Again there were a number of questions 
on the various papers. At the evening ses-
sion four of the Soviet engineers presented 
papers or discussions of soil problems. The 
papers presented by the Americans will be 
published in Kiev in the Ukrainian language 
by the Academy of Construction and 
Architecture, 

At Leningrad the presentations were 
divided into two parts. Prof. Tschebotarioff 
presented his paper on lateral pressures and 

Prof. Lambe discussed "Soil Structure" at 
the Leningrad Polytechnic Institute on Sat- 
urday afternoon, Sept. 26. The second part 
of the seminar was held at the House of 
Scientists on Monday afternoon, Sept. 28, 
and Prof. Kersten first presented his talk 
on frost problems. He and Prof. Leonards 
then retired to another room, where a por- 
tion of the audience assembled for a two- 
hour discussion period on frost. The semi-
nar continued with Prof. Seed's talk on 
dynamic loads, Dr. Turnbull's paper on the 
cone penetrometer, and one not previously 
presented: "Current Practice in Soil Sam- 
pling in the United States," by Mr. Lowe. 

The good attendance of Soviet engineers 
at the seminars and their stay through the 
many hours of presentation and discussion 
evidenced their genuine interest

'
as did the 

large number of questions received and 
answered. Members of the American dele- 
gation appreciated the feeling of cordiality 
demonstrated in these open discussions, and 
felt that this direct exchange of information 
was the most effective method of gaining an 
understanding between the engineers of the 
two countries. 

Nearly all the papers had been translated 
into Russian before their presentation and 
could be read directly by one of the Soviet 
engineers. In one instance a Soviet engi-
neer presented a paper in the Russian lan-
guage reading directly from the English 
manuscript. Prof. Tschebotarioff was the 
only member of the delegation a6le to pre-
sent his paper in the Russian language. 

Papers presented by members of the 
American delegation, containing informa-
tion not currently available in the United 
States, are published with this report. For 
the sake of completeness, short summaries 
of the remaining papers are included. 
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The development of soil engineering in 
the USSR., its present status and, indeed, 
its future l)Otential are related to the social 
and economic "climate" of the country. As 
a consequence of widespread destruction 
during World War II, large numbers of 
structures of all types, especially housing, 
had to be replaced as rapidly as possible. 
Enormous manpower losses during the war, 
superimposed upon an existing scarcity of 
skilled labor, 1cd to the mechanization of 
construction processes and to the increased 
employment of women—as engineers, as 
technicians, and as skilled and unskilled 
labor on construction jobs. 

The Soviet Union is in a state of rapid 
economic expansion. This was illustrated 
by the major construction activities visited 
by the delegation, which were concentrated 
on apartment buildings and hydroelectric 
stations. Large-scale construction of roads 
and airfields seems to have begun only very 
recently. Although potential development 
is obviously great, it is apparent that man-
power and material resources have tended 
to lag behind desired production goals. Ac-
cordingly, economy and speed of construc-
tion have been emphasized, while quality 
and aesthetics have been relegated to a role 
of secondary importance. There is evi-
dence, however, that this emphasis on low 
initial cost is gradually yielding to con-
siderations of quality. 

Central planning of research, design, and 
construction activities is a basic feature of 
the Soviet system. Projects of importance 
to the entire Union are l)lanned and con-
trolled by central administrations located 
in Moscow. Each of the fifteen republics of 
the Union has a similar organization for 
projects • of regional importance. Districts 
and municipalities handle such local mat-
ters as housing, streets and secondary roads. 
Planning, research, design and construction 
agencies operate as separate entities within 
the larger organizations. 

In its visits to the various academies, in-
stitutes, ministries, trusts and construction  

jobs, the delegation was accorded the great-
est respect and cordiality by everyone it 
encountered. These favorable circumstances 
were undoubtedly facilitated by the relaxed 
climate of USSR-USA relations coincident 
with the visit to America of N. S. Khrush-
chev, Chairman of the Council of Ministers 
USSR, which took place during the delega-
tion's stay in the Soviet Union. However, 
an important factor was the goodwill crc-
atecl by the friendly reception accorded the 
Soviet delegation during its visit to this 
country in June 1959. It is felt that the 
most significantbenefit derived from the 
entire exchange was not the interchange of 
current knowledge, valuable as this may be, 
but the personal contacts which, it is be-
lieved, will lead to friendly and fruitful ex-
changes of new developments on a long-
term basis. 

STATUS OF SOIL ENGINEERING IN USSR 

State control and central planning of all 
activities in the USSR have channeled the 
development of soil engineering along lines 
specifically intended to solve the immediate 
problems associated with the economic de-
velopment of the country. Heavy demands 
for maximum economy have engendered a 
healthy attitude towards large-scale experi-
mentation with new techniques, materials 
and construction methods. Furthermore, 
considerable funds appear to be available in 
support of such work. 

Specific accomplishments include the de-
velopment of precast footings, vibratory 
driving of piles and hollow caissons, hy-
draulic filling with sands and clays, ther-
mal stabilization of bess, and construction 
on permafrost. Extensive data on field per-
formance of structures have been collected 
and codified into manuals of recommended 
practice, such as those on the design and 
treatment of tbases*  and of footings sub-
ject to sustained and vibratory loadings. 
Theoretical treatment of slabs on ground, 
stress distribution, three-dimensional con- 

Soil layers that support a foundation. 
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solidation, 5eepage, and model similarity 
are exceptionally well developed. 

Important projects, such as large dams, 
canals, locks, and main roads are accorded 
individual attention. The design of these 
structures evidence a high level of compe-
tence, and, in many instances, ingenious 
construction methods have been utilized. 
On the other hand, the quality of finished 
surfaces and general appearances seem to 
have been considered of secondary impor-
tance, and standardized designs and tech-
niques (particularly for apartment build-
ings) have not always taken the best ad-
vantage of local geologic conditions. 

For example, precast reinforced concrete 
spread footings have been used under soil 
conditions where large settlements could be 
expected. Experiments a currently under 
way on the use of short piles as an alterna-
tive to deep footings in situations where the 
surface soils are highly compressible or the 
depth of frost penetration is large. The 
piles require less concrete and are lighter 
than the equivalent footings. 

Soil testing equipment, both field and 
laboratory, was found to be of generally 
good design and excellent workmanship. 
With rare exceptions, all of this equipment 
was manufactured in the USSR and is of 
conventional design. Somewhat novel were 
the torsion shear apparatus and the attach-
ments for conducting direct shear tests 
under vibratory loading conditions. 

Loading systems •for consolidation tests 
generally utilized dead weights with and 
without lever systems; some oedometers 
were equipped with pore pressure measuring 
devices. Triaxial shear apparatus was not 
plentiful. The delegation did not observe 
any of advanced design, although drawings 
were seen for new apparatus that incor-
porated many of the desirable features now 
generally recognized. Field plate-loading 
apparatus of novel desigh is in use, as are 
empirical tests for evaluating the danger of 
liquefaction of sands. These will be de-
scribed later in the report. 

Due perhaps to the general absence of 
deep deposith of soft plastic clay in the 
USSR, extensive work on the properties of 
such soils is not yet apparent; also, the 
properties of compacted clays and associ- 

ated field compaction problems appear to 
have received only minor attention. Work 
on some of the aspects of cement, bitumen, 
and chemical stabilization of soils has been 
only recently activated. While novel 
methods of soil sampling using vibratory 
techniques were demonstrated to the dele-
gation, modern equipment for undisturbed 
sampling of clays was not observed. 

EDUCATION AND RESEARCH 

Education in general, and especially sci-
entific and engineering education, enjoys a 
higher level of importance and prestige in 
the. USSR than in the USA. The highly 
selective system and the large incentives** 
for scholarly achievement have developed a 
student body of high caliber and seriousness 
of pUrpoSe that could hardly be excelled 
anywhere in the world. Undergraduate civil 
engineering curricula have a broader and 
more advanced mathematical and scientific 
base than their counterparts in America. 
However, at the professional and research 
level, education in the USSR appears to be 
more specialized than is the case in most 
western universities. 

The quality of the educational system is 
reflected in the many highly motivated, 
dedicated and competent soil engineers and 
researchers—both men and women—which 
the members of the U. S. delegation had the 
pleasure of meeting. In his specialty, the 
Soviet researcher is apparently completely 
familiar with work done abroad. A member 
of the U. S. delegation would often be sur-
prised to find that the Soviet worker with 
whom he was talking had studied very care-
fully his latest publications. (The delega-
tion must note with some embarrassment 
that the reverse of this situation was not 
true. It is hoped that this exchange may 
pave the way toward the elimination of this 
undesirable situation.) The number and 
quality of scientific and technical personnel 
being developed are factors whose impor-
tance can hardly be overemphasized. 

Basic research in the Soviet Union ap-
pears to be carried out mainly by the acad-
emies of sciences. Research and design in- 

In terms of prestige, higher financial stipend while 
studying, choice of curriculum and of the type and location 
of jobs upon graduation. 
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stitutes concentrate on applied research 
projects which are, for the most part, di-
rectly related to current problems. A con-
siderable amount of applied research is 
also carried out by the engineering schools, 
or institutes, as they are called; although 
basic research also is conducted in them to 
some extent. Considerable evidence of a 
gradual broadening of research activities in 
soil and foundation engineering was appal-
ent in many places. 

State support and centralization of re-
search as practiced in the USSR have led to 
substantial advances in fields which are 
deemed of particular importance to the 
economy of the country. The current seven-
year plan (1959-65) contemplates a tre-
mendous program of civil works. Ample 
funds are being provided to sustain a con-
tinuous research effort by teams of scien-
tists, engineers and construction specialists. 
With cleverness and boldness, the Soviet 
engineers are making every effort to save 
money in construction and to circumvent 
the shortage of skilled, workers. 

They are willing to experiment with new 
techniques and materials in actual soil engi-
neering projects and apparently have re-
search teams for evaluating these experi-
ments .on a scale beyond anything presently 
contemplated in the United States with the 
exception of highway construction. 

SUMMARY 

The American delegation is of the unani- 
mous opinion that the entire exchange was 
most productive and worthwhile, both in 
terms of the knowledge gained, as sum-
marized in the remainder of the report, and 
in terms of potential long-term exchanges 
of information and experiences. 

The status of soil engineering in the 
USSR is well advanced in areas which, in  

the past, have been deemed of particular 
importance to the economic development of 
the country; these include the development 
of precast foundation units, vibratory driv-
ing of piles and hollow caissons, thermal 
stabilization of bess, construction on per- 
mafrost, etc. However, the delegation saw 
little evidence of any extensive studies of 
the shear strength of clays or the ,propeities 
of compacted soils and field compaction 
problems; work on cement, bitumen and 
chemical stabilization had apparently only 
been recently activated and modern equip-
ment for undisturbed sampling of clays was 
not observed. As the economy expands, the 
scope of the Soviet effort probably will be 
broadened. 

Education in soil engineering at both 
undergraduate arftl graduate levels is of 
high quality. Fostered by a highly selective 
system and by large incentives for scholarly 
achievement, substantial humbers of highly 
motivated, dedicated, and competent soil 
engineers and researchers are being de-
veloped. 

In anticipation of a large civil works pro-
gram, funds, facilities and personnel ,  are 
being provided for long-term researh on 
the performance of actual structures by 
teams of scientists, engineers and construc-
tion specialists. The magnitude of the effort 
expended on large-scale experimentation 
and subsequent evaluation appears to ex-
ceed that being done in the United States. 

Soviet soil and foundation engineers are 
better informed of work being done in the 
United States than their American counter-
parts are of developments in the Soviet 
Union. The American delegation feels 
strongly that better methods for obtaining 
and disseminating Soviet technical knowl-
edge in this field are urgently needed. 



III - Academies, Research and Design Institutes 

The delegation had the opportunity to 
visit four research or. design institutes in 
Moscow, the Ukrainian Academy of Con-
struction and Architecture in Kiev, the local 
branch of the Academy of Construction and 
Architecture in Leningrad, and the City 
Trust of Geological Engineering and Map-
ping in Moscow. At each of these a report 
of the respective general purposes and ac-
tivities was first presented, and this was 
usually followed by technical reports from 
members of the organization and visits to 
the laboratories or to field activities. 

During these visits the delegation heard 
many interesting reports and saw numerous 
pieces of apparatus for laboratory and field 
testing of soils. A concise review of these 
experiences follows. In a number of in-
stances, certain types of apparatus and l)rO-
cedures were in use at more than one insti-
tute. In such cases, mention of a particular 
item will be made under the heading of the 
institute where it was first encountered, or 
where it appeared to be used most exten-
sively. Thus, the items listed for any one 
institute should not be construed to com-
prise all of its activities or facilities. 

Institute of Foundation Engineering 
Research, Academy of Construction 
and Architecture, Moscow 

Dr. R. A. Tokar, director of the Institute, 
welcomed the delegation. Prof. D. I. Poishin 
gave a general outline of the Institute's 
work which is concerned largely with theo-
retical soil mechanics as this may apply to 
design and construction problems. Observa-
tion on full-scale structures, to evaluate 
theories, is an important part of the pro- 
gram. 	 - 

Prof. M. I. Gorbounov-Possadov and col-
leagues reviewed earlier work and described 
current studies on the application of theories 
of elasticity and plasticity to stress distri-
bution and bearing capacity of beams, slabs, 
and footings on ground. Complete solutions 
for beams on an elastic half-space, for any  

loading conditions, are given in Ref. 47, 
Appendix A. It was stated that solutions 
had also been obtained for rectangular slabs 
subjected to a concentrated load (anywhere, 
except near the edge), or to a symmetrical 
rectangular loaded area. Warping effects 
were not considered. Other special loading 
conditions for w'hich solutions had been 
obtained also were mentioned. 

Work is proceeding on a rigorous solution 
of the bearing capacity problem based on 
elastic and plastic zones that differ mate-
rially from those of the Prandtl theory. The 
distribution of contact pressure can also' be 
obtained from the new approach. It is 
thought that the Terzaghi theory gives 
values that are too high, and that this will 
be corrected by the new theory. Preliminary 
calculations of contact pressures show good 
agreement with measured values. No re-
ports or papers on the new theory were 
available at the time of the visit. 

The Institute's laboratory contained con-
ventional equipment for routine testing of 
soils. One project is concerned with possible 
correlations, on a regional basis, between 
soil characteristics (Atterberg limits, p0-
rosity, etc.) and the engineering properties 
of sediments. 

A section of the laboratory is devoted to 
research on soil stabilization. The follow-
ing items were being studied: bituminous 
stabilization (using emulsions), cement, 
clay and silicate grouting, soil cement (pri-
marily for building foundations), electrical 
and electro-chemical stabilization, and sta-
bilization with polymeric materials such as 
foimaldehyde compounds. 

Construction jobs where stabilization had 
been used were described. These included 
the addition of 7 to 11 per cent portland 
cement to bess for footings, calcium chlor-
ide plus electric current to arrest the move-
ment of slopes, two-stage calcium chloride 
and sodium silicate injection and injection 
of sodium silicate alone in boesses already 
containing salt for foundation strengthening. 

11 
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Institute for Design of Hydropower 
Plants, Moscow 

V. I. Sevastianov, Chief of the Scientific 
Research Sector, welcomed the delegation. 
The Institute is concerned with research 
and design of large hydroelectric plants, and 
has laboratories and sections dealing with: 

*1.  Hydraulic questions related to the 
design and construction of control 
structures—including models. 

2. Hydraulic machinery - including 
model turbines. 

*3 	Foundations and earth construction. 
*4 Instrumentation for measurement 

of stress and strain in structures. 
Concrete laboratory. (Problems in 
manufacture of concrete elements.) 
Field laboratories for measurements 
on prototype structures. 

The hydraulic model laboratory was large 
and well-equipped. The first model ex-
hibited was of a lock, spillway and power-
house in the Nernan River. The scale was 
1:75. Earth embankments exist at each 
abutment but spillway, powerhouse and 
lock structure are constructed at some dis-
tance out from the abutments. The naviga-
tion lock is located at the left end of the 
spillway structure with the powerhouse 
beneath it. Flood flows would be passed 
through the lock. 

A hydraulic test on a section of Saratov 
Dam spillway presently under construction 
on the Volga between Kuibyshev and Stalin-
grad was being conducted in a glass flume. 
The principal problem under study was up-
lift under the stilling basin. The source of 
this problem seemed to be wave develop-
ment up to about 1 meter high. A sill wall 
at the downstream end of the floor slab was 
not used for reasons of economy and because 
it was found that by proper design of the 
ogee sections a hydraulic jump could be 
created. The wave, however, caused exces-
sive uplift pressures (up to 6 ft) to develop 
at the upstream end of the floor slab, thus 
requiring corrective measures. The measures 
adopted were (a) a heavier filter, and (b) 
more weep holes through the slab. 

Visited by the delegation. 

A model of the hydroelectric plant at 
Saratov was briefly inspected. Vibrational 
effects of operation were being studied since 
they were unduly severe. Pulsation pres-
sures were being measured on all elements 
on which such pulsations might be detri-
mental. Prototype studies were being made 
on the Kuibyshev plant. The scale of this 
model was 1:25. 

A model of a navigation lock, 1:40 scale, 
was demonstrated. This lock is in connec-
tion with a hydroelectric plant on a tribu-
tary of the Volga River. The purpose of the 
model was to find the minimum time of 
filling and emptying compatible with other 
physical features of operation. The model 
was completely instrumented so that one 
man .could operate it. Instrumentation 
measured such factors as speed of gate 
opening, water rise rates, and all physical 
conditions pertaining to operational fea-
tures. Directional forces on model barges 
in the lock chamber were also measured. 

A model demonstrating a pneumatic 
method of investigating the effects of cur-
rent in fixed and movable bed channels was 
inspected. In model studies of open channel 
flow it is necessary to observe the require-
ments of both the Froude and Reynolds 
numbers. Consequently, the scale of the 
model must usually be quite large. If the 
Froude number is not followed, surface 
deformations in free flow will develop; the 
difficulty is avoided with the use of pneu-
matic pressure models. 

The model was constructed to a small 
scale and covered with an airtight glass 
plate in order to confine the flow. The small 
size of the model and rapidity of testing 
make it a very ecotiomical method of inves-
tigation. A demonstration was made using 
burning sawdust. The lines of flow (sparks) 
were clearly seen and can readily be photo-
graphed. Measurements of head losses and 
other physical parameters are taken. Fine 
to medium sand can be used in movable bed 
studies. Heads are duplicated by varying 
pressure. The model is veiifled by keeping 
the ratio of the critical erosive velocity to 
the actual velocity a constant. 

The section dealing with foundations and 
earth construction had one of the best 
equipped soil mechanics laboratories visited 
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(b) 	
Porous stone 

Excess 
pore L 	pressure 	

Rubber—a ------------- 
Free wa /fffEj brone used 

viscous water 	 LVibrating wire 
pressure gage 

(a) Model for Concept of Consolidation 	(b) Pore pressure measurement in consolidation test 

PIGURE 1 
Model of consolidation process (a) and device for measurement of pore pressures in 

consolidation test (b). 

by the delegation, and a number of actiye 
research programs were in progress. The 
consolidation of saturated and unsaturated 
clays was being investigated both theoreti-
cally and experimentally. The theoretical 
model under study is shown diagrammati-
cally (Fig. la); pore pressures were being 
measured in the consolidation test with 
apparatus illustrated (Fig. ib). 

The soil mechanics laboratory at the 
Hydrotehnical Institute possessed one of 
the few triaxial compression cells seen by 
the delegation during the entire visit. It was 
stated that the apparatus was outmoded, 
and plans for a new triaxial apparatus were 
shown. This latter apparatus would accom-
modate specimens 6 in. in diameter and 15 
in. high, apply confining pressures up to 
15 kg/cm2  and axial loads up to 25 kg/cm2  
at deformation rates as slow as 0.03 microns 
per minute. An automatic null meter for 
measuring pore pressures (Fig. a) was ex- 

Metal contacts 
connected to 	 Servo motor  
servo motor 

Oil piston 
Copper tube --

connected totriaxioll  
cell filled with water 	 Oilfilled 
to mercury plug. 

4essure 
Mercury plugs 	gage 
in a glass tube 

hibited: a field pore pressure meter that 
could be placed in embankments or on the 
face of structures was also shown (Fig. 2b). 
It was stated that measurements of pore 
pressures in embankments showed that the 
isochrones do not follow the Terzaghi 
theory, and the equation 

(I = if + U  + St 

	

where, if 	total stress 
= effective stress 

U = pore pressure 
St  = viscous secondary effect 

is being used to evaluate effective stresses. 
A torsion shear apparatus (Fig. 3) is used 

to evaluate the effects of large strains and 
to determine the shearing resistance at the 
boundary between two dissimilar soils. This 
same appratus was also seen in a number 
of other laboratories. 

Experiments were being conducted on the 
liquefaction of sands subject to dynamic 

Perforated 	rP0r0us  stone 
plate 

Space and 
porous stone 

	

filled with 	 Electrical 

	

water 	 ftvleads 
Vibrating wire 
pressure gage 

(o) Automatic null meterfor pore pressure 
	 (b) Field pore pressure gage used in embankments 

measurements in loborolory 
	 and at the face of structures 

FIGURE 2 
Pore pressure measuring devices. 
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Applied 
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lorqee 
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Thin films— 	 _—Steel rings held by friction 
of grease between 	 _ 	against sample prevent lateral 
rings in horizontal 	 _ 	eopansion.Their rotation in a 
plane preveittrictian 	_ 	horizontal plane gives the shear 

strain. 

Sose Fined 

FIGURE 3 
Torsion shear apparatus. 

loads by measuring the excess pore pres-
sures developed under a variety of condi-
tions. Data were presented to show that the 
possibility of liquefaction decreases rapidly 
with increasing confining l)reSSIIre. Strati-
fication decreases the possibility of over-all 
liquefaction but localized liquefaction is 
enhanced. 

An interesting aspect of the liquefaction 
of sands was a study being conducted of the 
thixotropic properties, exhibited by clayey 
sands, that were associated with the break-
down of alumino -silicates in the soil by bac-
teria. Organic matter must be present to 
enable the bacteria to live under water. To 
develop thixotropic properties, significant 
amounts of iron aluminum silicates must be 
present; when the proportion of silicates 
reaches about 30 per cent, the sands will 
exhibit "quicksand" characteristics. 

Studies of natural quicksand deposits 
showed that they were invariably associated 
with swamps where an ample supply of 
organic matter was available. The organic 
matter often took the form of wood-like 
lignite. After the sands were cleaned by 
washing, their thixotropic characteristics 
were greatly reduced. 

Model tests on bearing capacity with ec-
centric and inclined loads were in progress. 
It was stated that preliminary tests agreed 
with Meyerhof's theory. 

Effects of vibrations in earth dams pro-
duceci by hydraulic jump in the stilling 
basin of overflow wiers was being studied 
with models. It was stated that vertical 
accelerations as high as 1/10 g could de-
velop. Methods of minimizing the resulting  

horizontal and vertical displacements of the 
embankment were being investigated. 

Several types of model studies were being 
conducted on appropriate methods for 
placing hydraulic fill in a dense condition. 
One of these models was for the cofferdams 
being contemplated for use in construction 
of the high Aswan dam. Stone is first placed 
under water and the voids are then filled by 
hydraulic sluicing. The key factor is the 
grading and percentage of sand in the 
slurry, which is related to the size of the 
voids in the rock. Model tests were being 
conducted to develop design criteria for 
widely varying conditions. The method had 
already been used successfully in the field. 

The instrumentation laboratory uses 
SR-4 gages for measuring strains, and 
vibrating-wire gages for measuring pies-
sures against surfaces and tensions in 
anchor rods. An electrical analog computer, 
specifically designed to solve bi-harmonic 
differential equations, was in use. The bi-
harmonic is broken down into two second 
order equations, each equation is placed on 
a separate network, and the computer auto-
matically couples them in the solution. 
Typical problems being solved are the 
stresses in a rigid rectangular corner and in 
rectangular plates on an elastic foundation 
acted upon by concentrated loads. 

Institute of Foundation Design, 
Academy of Construction and 
Architecture, Moscow 

Director J. Trofimenkov outlined the 
work of the Institute, where designs for 
especially difficult foundation problems are 
worked out. Sections dealing with site in-
vestigation, laboratory tests, and field tests 
provide the basic data for the design sec-
tion. Close liaison is maintained with the 
Institute of Foundation Engineering Re-
search. 

Reports by the Institute's engineers fol-
lowed. A typical view of one such session 
is shown (Fig. 4). 

A new vane shear apparatus was de-
scribed and exhibited. An accurate hole is 
drilled with rotary tools. A tube with re-
tractable vanes is inserted to the desired 
depth. Twisting the inner tube causes the 
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FIG'IJRE 4 
D&c(ation listening to reports of Soviet engineers, Institute of Poundation Design, Moscow. 

otttei' I tilie to imike contact \Vitli the si>le' 

of the hole aii>l tor(es the foin' vanes into 
the soil. \ torque is then applied in the 
('l)llVIIlf ioiti illitiuIler. 

the ecoI101uiics of short piles. 10 iii. s(tuare 
and up to 16 ft long. had been investigated 
for foiinhitt ions of 4- to 5-story apartment. 
IoIil(iillgs. lliei' use has l>t'eii adopted iii 

COsCS \Vhe'e the siirlat'e soils are ('oil>press-

il,le, 01 to Illiliillii'/A' exeavatioti tespecidtllv 

iii di(. iviiuter) . to avoid the expenSe 01 

gro(illd Vater ioveritig. and viiere it redlic-
tion ill (lead 100(1 of die foundat ion wa 

>lesii'ahie. 
T'olilldllti015 siilject to IiVIlllInic 10:1(15 

were (Iis('tlsSed briefly. The (lelegat loll was 
shown a i'opv of I lie latest ('Ode of practice 

vlieie I :ilde of alio\Val)h' hearing pressures 

for I hillerent soil coiidit ions and dilIei'eiit 
('lasses of (nachillery arc' included. 

A cl:isilicaIioii of landslides was pie-
st'iited, and specific exa>iiples of slides alona 
ri Vers, 011 seashores. :111(1 oIl Iuid)untaiui slopes, 
together with the l'elilediitl l(ieaslli'es iied. 
vei'e (use lisse> I. 

The site of foindat ion invcstigatnms for 

I >rest i'esset 1 ((>10' ret e TV to we i' 500 ii ic I ers 
high and weighing 29,000 tolis was visited. 

(:1(1 tests were being eoiu> 1(1(1 elI by a novel 

io'oeedture. The reaction for a jack is oh-
taiiied from the passive presslli'(' of (lie soil 
on the sides of the pit. By uiieans of a svs-
teni of,  ('ahles 1(11(1 oihleys. I lie clellectioiis 
of the plate ('((111(1 be read at the ground 
sO 1' 1:1 ('C. 

[f 'a ((cell /nst(it 	of l',osl .I ,u/ies, I 

1 ('(I ile //I 1/ of "O' ?( (I (•( •' , .1! ((5(0 (I' 

1 )irectoi' Prof. N. A. T.\'toviel( pI'esented 
the 	lelegat 1(111 with ii t\Vo-Vol(llne 1110110- 

41raph of recently published work pei'foi'med 

I(V the ltbol'atol',v. It is of iitei'est to note 

1 hat appl'oxin i;it ely half of the 1i111>1 stui'ho'i' 

of tie USSR is covered with IIei'Iil:tfrost. 
'the laboratorY ('()l(ists of two 1)10101' ('C-

lions: ía I ii sell loll to investigate l(hysi('o-
('hieIllIeal plieliollien:t in [lie free'iitig pI'ot'es. 
011(1 	lit it section to study the iiiechztnical 

properties of frozen soils. l'nillliasis is 
jdaeed on basic research. \,tlIlo'rolls field 
lah)orat((ries to ('OIIdu('t ill-sO (I studies ttii>lei' 

die (hireetioll of the ('('111101 lthoi'itoi'v are 
>list riloited tltrouiglooil (hue couiit rv. 

Dr. S. S. Viaiov, asist:iIlt director of the 

lah(oratory, is working ((Ii th(e properties of 
let'. I-horizontal (Iispl:tc('uulent of lee lenses 

uio Icr fot 111>1 at i oils 1111 ye I eeuu ol )serve( I - 
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Studies are being conducted on the possi-
bility of reducing the rate of frost heaving 
by replacing divalent ions (such as calcium) 
in the soil water with monovalent ions (such 
as sodium). An apparatus has been con-
structed to determine localized volume 
changes due to changes in pressure by means 
of a narrowly focused beam of gamma-rays. 
Theoretical studies of the shape and move-
ment of glaciers are in progress (see section 
on Universities and Engineering Institutes). 

An extensive investigation to evaluate the 
stability and deformation characteristics of 
frozen ground is in progress. The strength-
deformation relationships are dependent 
upon the ice structure in the frozen ground, 
temperature, soil type and time. Long-term 
creep studies, with measurements of axial 
and radial deformations, were being con-
ducted at temperatures as low as 60° C. 
Properties of frozen sods during and after 
thaw are also being studied. It was stated 
that the shearing resistance can drop as 
much as 80 per cent by alternate freezing 
and thawing. A "ball-cone" test is used as 
a measure of strength relaxation with time. 
The short-term reductions, as measured 
with a ball-cone, have been correlated with 
long-term creep tests to give a rapid 
measure of residual strength. 

Some of the future work of the laboratory 
will be concerned with the problem of arti-
ficially freezing soils to assist in the sinking 
of mine shafts. Design characteristics of 
soils are to be determined for' a shaft 700 
meters deep. 

Other equipment and studies in the labo-
ratory included: 

A 30-ton press in a cold room with 
temperatures as low as —60° C for 
studies of creep. 
A cold box with temperature to 
—70° C. 
A study of the change in density 
of soils during thawing and under 
load. Density was being deter-
mined by an apparatus measuring 
the .absorption of gamma rays. It 
was stated that the sensitivity was 
1/100 gr per cc and that the den-
sity was measured over a 5 mm 
depth. 

A. nucleonic field apparatus for 
measuring density had been devel-
oped, useful to depths of 6 meters 
or more with a stated precision of 
0.025 gr per cc. 
A study of the vertical and lateral 
strains in hollow cylindrical speci-
mens. This work is a start on the 
study for mine shafts. Mixtures of 
3.5 per cent paraffin, 68 per cent 
sand, and 28.5 per cent mica are 
being used rather than soil in the 
preliminary tests. 
Studies of the use of ultra-sonic 
waves for determining the extent 
of frozen soils either from the 
ground surface or in bore holes. 

City Trust of Geological Engineering 
and Mapping, Moscow 

Chief Engineer Muskalov welcomed the 
delegation and reviewed the work of the 
Trust, which is charged with the responsi-
bility of: (a) making plans for the city of 
Moscow and its suburbs, (b) calculating 
and laying out boundary lines for buildings 
and roadways, (e) determining the location 
of pipe lines and utilities, (d) investigating 
soil conditions and soil properties, (e) mak-
ing recommendations concerning desirable 
types of foundations, (f) examining founda-
tions of existing buildings to determine if 
additional stories can be added, and (g) 
investigating causes of reported differential 
settlement and making recommendations 
regarding best methods of correction. For 
this l)urpose the trust prepares 1:500 and 
1:2,000 scale maps and in addition compiles 
two documents for each building area. The 
first of these includes: 

The decision of city authorities con-
cerning the disposition and use of land. 

A statement of architectural features 
of the building, which is also decided by the 
city authorities. 

The requirements concerning utilities 
—size of pipes, connections to manholes, etc. 

4 A statement concerning type and ex-
tent of landscaping to be provided. 

5. A brief statement of the geological 
conditions. 
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The second docuinciit presents the ile-
tiled results of the investigation of the soil 
profile, the results of soil tests, settlenient 
analyses and recommendations COfl(erfliii 
the foundations to be used. 

For the preparation of these (hocuinents 
the 'l'rust makes about 430,000 lineal feet 
of boring a ve;ii. Almost all of this work 
is (lone 1w the vibratoiv nietliod of soil 
exph)riitiOli—a pipe forced into (lie ground 
by It coinhjnatioii of a light static lool to-
gether with vibrations. 1u1uipnwnt is now 
available for nmking borings by this iliethiO(l 
to a ileptli of 14() ft alt hiougli investigations 
for :t})artinent huil(hiiig foundations usually 
extend from 25 to 50 ft below t lie grounl I 
surface. The horings are stlIrt(d using a 
diameter of 5 in. and (lien reduced to 4 in. or 

31/-, in. at larger depths. The rate of sinking 
of the sampling tube is about. I met cr/nun-
ute. Allowinm time for e(Iuipiimeilt set-till 
and saiimplmg. a single boring rig drills be-
tween 150 ft. and 300 ft per (lay depending 
(in the ivpe of soils eiieotilitere(I. 

ainplcs obtained by time vibratory boring 
mietliod are considered to be undisturbed. 
Initially there was concern that the \'ihia-
ion would disturb the soil but conipari-

sons of samples obtained by this method 
with those obtaiied by driving sainpliiig 
tubes into (lie soil show similar results. 

A ileiiioiistratioii of vibratory soil sam-
pling was conducted for the delegation. Two 
sizes of vibrating machines are used depend-
ing on the anticipated soil conditions and 
deptli of borings. The smaller unit is held 
by a triick-iiiotuited Crane, weighs 120 kilo-
grains and vibrates at a frequency of 1.400 
cvclesjiiimn. oi sonic fraction thereof. Time 
desirable trequeiicy is selected during the 
boring operation. Saillpling tubes have a 
vertical cut along their length, time Size 
varying up to about l's of the ceumfer-
ence of the tube (Fig. 5). This prevents 
ihugging of time soil in tIme tube during pene-

I ration into the ground. The desirable size 
of cut is selee ted omi It t ii a I and ci ior has is. 
The vibrator for I lie larger unit veighis 450 
kg., with a itovti' SUI)ply of 7 kv. 

For (led) boring,; in hard soils, vibratory 
equipment is unsuitable and percussion 
(lrillillg  is used. 

PGURE & 
Vibratory method of soil sampling. 

A maclone for drilling test pits with a 
diameter of 32 in. to a depth id about 30 ft 
also was denmonstrated this machine can 
drill at the rate of 6 ft to 8 it ,hmomir. TIme 
entire tWit is enclosed iii a somali truck and 
is thereby iuotected against umehenment 
veatlmer. 

( kia lilion .1 codeiii y of ( onstroction 

((11(1 .1 i/i itett tOe, J'.i( 1' 

The deh ega lion v is vel cm on e I by Pres i - 
dent A. Al. Kolmmai.*  Aeademmmician I. M. 
I it yin o v • see ret a iv of t he A cad cia v , de - 
scribeil its structure and its research and 
experinmental works in soil nieehianies and 
foundations. 1miriuerlv a hmanchi of the 

Sl Aciideium . the Ukrainian Academy of 
Architecture was tornied separately in 1946 
am 	it 	 w 	 o in clinIc     
(oiistilict loll in 1956. 

The Acacheiimv is now conmprisecl of 14 re-
search institutes, located niainly in Kiev 
but with small branches in areas of eon-
cemitrated consi muetion activity. The l)1CSCiit 
st nfl totals 3.500 of which apl)roxilllateiv 

liii deiegu( iiti etei with deep egret (lie Him iuieiv death 
I i'rei lent Ko,n r siiorm iv iii er 1w ret intl from the USSR. 
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200 ale at the doctoral level, 900 are gradu-
ate engineers and scientists and the i'eriain- 
icr 	ale t cci lii C at is. 	H e ma iii pro 1)1 eIIIS 

durlent lv being studiec:l by the Acadeiiiy 
are: 

i\Ielliods of reducing the weight of 
buildings through the (leveloplllent of van-
tpes of light weigl it aggregates. 

The IlevelOpIlIcnt of rnetlatds for util-
ization of local Itlilterilils for constl'tict 11)1) 

w 01k. 

1'lie intl'odllctioll of new lildUstriOl 
dci I 1(91 ts I I )I'CCOSI and I (I'C'St l'cssc I concrete 
units for building ('oflst riictions. 

Pl'()hlCllis of mass ('ollstrul't iOn of 01)011-
Ii1(ilt hinilding.-.nn'e now I'011Si(t(l'ed to have 
been 5(Il\'e(I but the A('lldelilV i'onducts a 
continuing sel(1'('ii for improved ('Oils! rue! 1011 

riietliods arid teHiniques. 

To provide the delegation with a sUrve 
of the studies being conducted. the Acadenly 
arranged a special ('xllihit ion at \Vllidll rep-
resentativis of the various institutes 01111 

Ol'galI!zat!olis linden' its JIll'isdiction PIe- 

sent e I hl'iel repol'ts on their activities (I'ij. 
Id). l'eatures of the reports are sulllInari'hed. 

A detailed classification of landslides (he-
veloped iii tile Ukraine was briefly reviewed. 

Pl'oblellls resulting from Iliffel'entiztl set-
lenients in a1IIS of hulling subsidence Were 

discussed. (ti special illterest was the use 
of \vedge-sllapcd footings vluehi were ne-
pol'ted to have lilininilized differential set-
n lenient s in soilil' areas. 

( 'iii'rerit sI tIdies of the Railtvav Institute 
:it l)lIiepl'opetn'ovsk were IleS('l'ih)((I as 
fi Illo\vs 

at 	llivestgtt ion of tile ol'idhltiLtiorl 
of clay particles due to shear. studies 
have becit conduct id using kaohinite, 
and phlotolliil'l'ographls show ('he i'iy the 
inlel'easd ill degree of orientation (1)01'-

allehisllr I of the part iI'es along the slit I 

phine. 
h) f)evelllhllllent of pole-watel' pIes-

sIlly gages for use in the held. Three 
tviles of lIiezolllCt('l's were studied: (1 
ii 	((1111) t ('l'- )l'essul'e 	piieu I oat Ic 	gage, 
silllihill' to the (IddlIerk cell. 12l a gage 

Lvauaz U 

Tchnca1 pi'ooiitation 	Ukit.n0n Acac)eny o 	 and A.i'chitetnre, Kiev, 
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in vhieii the water pressurc deforms 
a iiieiiihrine, the (letorniation being 
measured with either a vibrating wire 
or an induct ion type strain gage, and 
(3) all iiiipl'OVe(l Casagrancie type gage 
in Whi(ii the plastic tube was rcl)110e(l 
by a copper tube. The latter gage was 
being favoret I due to its grea tel sta-
bility 1(11' long-terni iiieastireiiieiits. 

(Cl tudws of the density and sus-
ceptibility to liquefaction of iivdi'aulie 
500(1 fills. 1-Ivdraulic fills of line sand 
are fre 1uent lv used for (loll1 construe-
tion ill t lie I -.R . and it has been nec-
essary to lctcriiiiic the danger of 

liquefaction of these materials. For 
this purpose iii fl'erent methods of place-
meat have been t ned during tile con-
struction of sniall test ilaiiis. 15 ft to 
30 ft high, and the changer of liqiie-
actioi1 deteriiiined by exploding small 

charges in the ihamns. It has been found 
that the density of the hydraulic fill 
varies considerably depenc hog oii I lie 
slope of the beach ies' and that utiliza-
tion of a desn'ablc slope results in a 
sulhcient ly dense fill that blasting 
causes no evidence of liquefaction. 

\ lohili' boring eqtnpment and field labo-
ratories used in the Kiev area were dis-
p1 avcd. 

The 1ioi'tiblc soil testing a ppara tus* tie-
velopel by Ai'ademnii'iiii Litvinov and used 
extensively in the Soviet 1 11101) was demon-
strated (Pij. 7). This eqlilpllient, which 
can be carried in two smuall suitcases, in-
eludes consolidation and direct shear appa-
rati is. an oven, and apparatus for perform-
ing classification tests A paper describing 
this apparatus was presented by \lr. Lit-
VinOV (luring the visit of the o\'iet delega-
tion to the I nited States. Ten I limmsand sets 
of the apparatus liiive been produced to 
(lilt C. 

The iiiethioci of thieriiial stabilization of 
bess oils developed in the Ekraine was 
described As about 80 per cent of the area 
of the Ukra lie is covered by bess. there has 
been considerable research on methods of 
construction on this type of mnateriil. Early 
tttelapts at ihlerilial stabilization by inject- 

5,, 	l.j:iii iu.I.I ii li.'i.l Ge,t,eluiiiinl investigz.ti..ris ..l 
soil'."  

rIGURE 7 
Demonstration of portable soil testing apparatus 

by Academician Litvinov, Kiev. 

I ng I lot gases tin (icr hi ghi i  )ressure in the bess 
were not efleetive, but satisfactory results 
are now obtiiiecl l>y hicirmiing gas iii a tUbe 
in t lie ground. It bias been found that the 
tciliperliIllre sliotld not exceed 1.000° C. 
otliervise the soil grains adjoining the tube 
will melt and the hot gases cannot penetrate 
the soil mass. It is necessary, therefore, to 
provide it propel' conihiiatioii of air and 
fuel to pro Lu cc a ho gli t enit )era title I alt one 
that. will also enable the hot gas to (litIUSc 

through the soil. 
The present procedure eoiisists of iiject-

ing, through pipes in the ground, a eon-
rolled mixture of liquid fuel under a pies-

suit' of 0.3 atmnosphei'e. The fuel is fired for 
about 10 clays and produces a evliiiilei' of 
soli( jifi e(l soil. 1110)111 9 ft in dianieter. ai'oilliil 
('0(11 pipe. 'I'lie largest depth of the sta 
hilized zone appears to be about 40 ft. 

'l'hie mci hiotl has been ilelh to (late on 
ahomit 30 large jobs including foundations 
for huihlings, laaehiinery and smoke stacks. 
It has also been used for remedial mcasUl'es 
in areas where bess has settled dime to \vet-
ting. lhii ('051 Of stabilization is about 20 
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rubles per cubic meter of soil, enabling the 
method to compete economically with pile 
foundations. However, its use is limited to 
dry or partially saturated soil. 

Pavement design procedures developed 
by the Auto Road Institute at Kharkov 
(Director Dr. A. K. Berulia) for use in the 
Ukraine were described. The design method 
is based on the principle that a sufficient 
thickness and quality of base and surfacing 
must be provided to limit the surface deflec-
tion of the pavement to a tolerable amount. 
This permissible deflection varies from 1 to 
1.6 cm depending on the quality of con-
struction. 

Computation of the deflection of a given 
pavement structure is based on an empirical 
relationship between deflections caused by 
repeated loads and by static loads and on 
the deflection computed by elastic theory 
utilizing a stress distribution pattern deter-
mined by applying suitable correction coeffi-
cients to the Boussinesq theory. In the 
Ukraine, moduli of deformation for substi-
tution in the analyses are determined from 
a correlation obtained from a large number 
of field studies between the initial composi-
tion of a soil and its subsequent modulus 
of deformation. 

Photographs and diagrams illustrating 
the use of "camouflet" piles were exhibited. 
The term "camouflet" is used to describe 
cast-in-place, end bearing piles with an en-
larged base produced by exploding a small 
charge at the bottom of a bored shaft partly 
filled with fluid concrete. 

The method appears to have been first 
used in England around 1870. The develop-
ment of the method in the USSR was started 
by an engineer named Romanov. A hole is 
made in the ground below the bottom of the 
pile. The gas of the explosion partly goes 
up through the concrete, the remainder cools 
and contracts to form a partial vacuum. 
The vacuum plus gravity causes the con-
crete to fall into the hole. The size of the 
bulb created is indicated by the amount the 
top of the concrete drops in the pipe. The 
soil surrounding the tip of the pile is dam-
aged during the explosion. 

Camouflet piles have been widely used in 
the Soviet Union. The greatest depth util-
ized thus far was for a bridge foundation  

where the piles were 30-33 meters long. Due 
to the explosion, the soil in the vicinity of 
the bulb generally compacts although this 
is not always the case. 

Tests indicate that the unit load which 
the soil in contact with the bulb can carry 
is less than the unit load it could carry 
before the explosion. This decrease in unit 
load capacity is caused by the cracks which 
develop during the explosion. However, the 
large area of the bulb more than com-
pensates for this loss in strength and the 
capacity of the pile is much greater than if 
no bulb were used. By using a semi-fluid 
mortar in the lower portion of the pile, the 
effective radius of the bulb can be increased 
about 50 per cent. 

Local Branch, Academy of Construction 
and Architecture, Leningrad 

Only one morning was available for a 
visit to the Academy, which was represented 
by B. V. Muraviev, vice-director of the 
Scientific Department. It was devoted to 
reports on recent developments in vibratory 
pile driving equipment (for a discussion of 
applications, see section on Construction 
Jobs). 

Dr. 0. A. Savinov reported that the vibra-
tory method of driving piles could be used 
for all kinds of conditions, but for efficient 
sinking the parameters had to be properly 
selected. To overcome point resistance, con-
siderable static loads or iml)act forces are 
required, as illustrated (Fig. 8a). Moreover, 
an optimum amount of surcharge exists for 
a given set of conditions (Fig. 8b). For high 
point resistance and heavy piles, as much as 
15 tons of surcharge is needed. This in-
volves complicated equipment, although ad-
vantage can be taken of the weight of the 
vibrator and housing. 

Vibration at resonance is found to in-
crease efficiency, but requires low fre-
quencies. With vertical vibrations only, 
there are two instants when the actuating 
forces are zero (unless two out-of-phase 
vibrators are used, which decreases effi-
ciency). This permits the soil to set up. It 
is thought that by applying torsional vibra-
tions 90° out of phase with the vertical 
vibrations that this difficulty can be cor- 
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Parameters affecting rate of vibratory pile driving. 
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FIGURE 9 
New designs for vibratory hammers. 

rected. Some powerful vibrators based on 
this principle are now being designed. 

Experiments are being conducted with 
equipment that ëombines impact with vi-
bration. The successful development of 
such vibrators would greatly extend their 
range of applicability. A vibrator of this 
type is illustrated (Fig. 9a). It was found, 
however, that it was difficult to control, 
particularly in the initial stages of driving; 
did not permit low frequency vibrations; 
and precluded controlled application of sur-
charges. Consequently this approach has 
been a;bandoned. Experiments are currently 
under way with a type of vibrator shown 
schematically (Fig. 9b). This vibrator is 
attached to the pile and can operate at low 
frequencies. The magnitude of the surcharge 
can be varied independently. 

The vibratory method of pile driving has 
also been adapted for other uses, including: 

Sinking of casing for wells. 

Vibratory borings and soil sampling. 
Installation of horizontal conduits 

without trenching. 
Mining and earth excavation. 

Installation of thin-shell caissons. 

Installation of piezometer pipes. 

Piercing through frozen soil crusts. 

Installation of sand drains. 



IV - Universities and Engineering Iiistitutes 

In the IS1( the vital role played by 
hcigliel' educat 1011 in I lie niili aI'v, economic, 
and social ilcvelopinent of the ('ouIlti'y is 
apparently iullv appreciated at all levels of'  
seicty consequently it is ti'('ittCd with the 
itt iitccst scrnmsness. 

l'itti'icnc'e to the uitivel'sit\' (11' c'Icgmccriiig 
iistit cite is i'oiisiclei'ed a privilege accorded 
only to those who have cicciconstraticI the 
highest level 01 acacleiiiic pi'oIic'ieiccy. Fur-
tlR'rl1iOi'c, the students OldpOi'tUiiitV  to sck'u't 
It ('uil'l'id'ctllilfl of his i'hicosiitg, his stipend and 
status as a student, and the possibilities for 
ectcplccviicitt upon graduation are largely 
he i'i'iitiiiech by acacleiccic Iu('eOI)t)hishtm(nts. 

:i'('OrdhillglV, the cagerness to learn. the (he-
sii'c to excel. and the seriousness of puirhcccse 
vhiii'li pervachc' the soviet university scene 

are pr)l)ah1.' uiiceijuahc'ch Itn'whccre in the  
vorb I. 

From the standpoiiit of effltien('V. One 
('ai)lt()t hell) but tidntii'e the (lire tness and 
ctbviotts elicit ivelcess wit hi vhiicli the Soviets 
are going about the business of providing 
higher eduii'atnin for virtually all of their 
lx'sl itcinds. 

The clelegatioic had t lie oppol't unity to 

'isit one university, two polytechnic insti-
tutes, and two civil engineering institutes. 
110111 thiese Visits, and the ('nsuing discus-
sions, it is believed that a reasonably clear 
piet.urc' was developed of the Soviet ap-
proa'ht to edtii'ttioit iii civil engineering, and 
pai'ticularly to soil iiiechaiiics and foonda-
ion eltgicceec'ing. In general, the philosophy 

is to begin with a strong background in 
iicathieinatics and the ph sical sciences, fol-
lowed by inictechiate specialization iii 501111' 

aspect of civil engineering, including exten-
sive study of l'acticah design details. A 
tact tuil account of the ('Oflditii)llS encouiii-
tei'eil Icy the delegation follows, but ito 
attempt will be mache herein to appraise the 
('oiicpul'ative value of the Soviet ('dileatiollal 
s\' st ('10. 

.1 [osco cc ('n Ic 'ersI! 

)Joscw (itiversity is by far the most 
ittipressive building to he constructed in the 
Soviet T,nion since Ice Revohuit ion (Fiq. Ic')) 
1"i'ont the 32nd flooi'. a citaJestic view is oh-
tai cccl of the sut'rouiichiiig botanical gardens. 
of tIle icteanclers iii the \Ioscow River. and 
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FIGURE 10 
Moscow University. 
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FIGURE 1). 
View looking north from 32nd floor of the University. 

of the city of Moscow (Fit. Ii). Mr. 
hlIrIIsII(llevs residence is nearby. Mus-
covites at-(- justly proud of this fine edifice, 
which is the niaj or seat of iearning in the 
[SSFI. 

The 'University has an enrollnwnt of ap-
proximately 22.000 students of whom about 
15,000 are regular (lay students. About one-
half of the students are girls. Natural 
sciences, consisting of mathematics and 
mechanics, phìysics, chemistry, geology. 
biology and geography are taught in the 
new building which also houses the mu-
seums of anthropology. astronomy, geology 
and zoology. Approximately 40 per cent of 
the students are studying the humanities, 
consisting of languages, literature, history, 
philosophy, psychology, law and economics, 
which are taught in 01(1 buildings near the 
center of the city. It is planned to construct 
a new humanities building in the near fit-
ture, in order to bring the whole university 
to one campus. 

To enter the University, a student must 
have a high school diploma and must piss 
a rigorous, competitive examination. The 
only exceptions to the examinations are 
"Gold Medal Students" who enter directly 
from high school. Only one out of six who 
take the examinations jasses. If a student 
fails he then goes to the factory or the army  

for two years. He may then take the eXamili-
nut ion again, and is given some degree of 

relerence. He may keep trying once a year 
wit il he is 35. The average entrance age is 
20 years; the limimits are 18 and 35. 

mnety-five per cent of the students who 
start at the University are able to complete 
the course in due time. Those who (to not 
finish generally drop out for illness or 
reasons other than lack of ahility. 

instruction is free, as in all other Soviet 
educational establishments. Besides this, 
the (Ioverniiient provi(les grants to about 
85 per cent of time students. The, Is per cent 
who (to not get fellowships are those who 
(to not need them, e.g., the children of 1)10-

fessors or scientists. The fellowship pays 
for board, room, clothes and similar ex-
penses. Top students get an additional 25 
per cent. 

Engineering is not taught at the Univer-
sity but the Geology Deiatrtinent includes 
a Division of Engineering and Hydro-
Geology, in which a Chair of Geology and 
Soil Mechanics is established headed by 
Prof. N. V. Ornatsky. During intermission 
between the morning and evening seminars, 
the delegation mache a brief inspection of 
the geology mUseUm and of the soil me-
chanics laboratories. The museum con-
tamed an outstanding collection of rocks 
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and minerals; the soil mechanics labora-
tories, used primarily for instruction, con-
tained excellent equipment, all of which 
was of Soviet design and manufacture. 

A direct shear apparatus was fitted with 
a device which could vibrate the bottom of 
the shea.r box horizontally at frequencies 
ranging between 300 and 3,200 cycles per 
minute; an unconfined compression device 
was fitted with a lever along which a weight 
could be moved by a Selsyn motor, thereby 
applying continuous loading at a constant 
rate; otherwise, the equipment was of con-
ventional design. Triaxial compression ap-
paratus was not in evidence. 

The general course in soil mechanics is 
taught in the third year. In addition to the 
usual material on soil properties (including 
laboratory experiments) and theoretical 
soil mechanics, considerable time is devoted 
to discussing the physico-chemical prop-
erties of soils. Elective courses are avail-
able in the fourth and fifth years; these 
consist primarily of special projects, indi-
vidually assigned. 

Moscow Civil Engineering Institute 

The Civil Engineering Institute in Mos-
cow prepares students in seven different 
specialties such as hydraulics, industrial 
and civil construction, reinforced concrete 
and sanitary engineering. All students fol-
low a common curriculum for the first two 
years. Included are 410 hours of mathe-
matics (lectures 200 hours, exercises 210 
hours), 133 hours of chemistry (lectures 80 
hours, laboratory 53 hours), and 291 hours 
of physics (lectures 161 hours, laboratory 
94 hours, problems 36 hours), 'as well as 
courses in freehand drawing and drafting, 
descriptive geometry, surveying and foreign 
languages (English, French and German). 

Thereafter courses vary with the spe-
cialty, but all students receive instruction 
in theoretical and structural mechanics, 
strength of materials, theory of elasticity, 
theory of structures, construction engineer-
ing, foundations and soil mechanics. 

Instruction in soil mechanics and its ap-
plications is provided by the Chair of Soil 
Mechanics and Foundation Engineering 
headed by Prof. N. A. Tsytovich, assisted  

by Dozent P. G. Kouzmin. The course in 
soil mechanics and foundations is given in 
the seventh and eighth semesters of the 
fourth year, and consists of. 98 hours of 
instruction (lectures 84 hours, laboratory 
14 hours) plus a design project. 

Each student is given an individual as-
signment for his project; generally, a geo-
logic cross-section, the results of soil tests, 
and the general plans for a structure are 
provided. The student is required to design 
the foundations, make a settlement esti-
mate, and defend his project before the 
faculty. About 600 students, divided into 
23 separate classes, take the soil mechanics 
course each year. 

After completing a six-year program that 
includes one year of full-time work in in-
dustry, the successful student graduates 
with the degree of engineer. He must then 
work at least two years in industry before 
he can apply for graduate study; if he is 
accepted, he becomes an aspirant for the 
candidate degree. Upon completion of one 
and one-half years of course work he can 
begin experimental work on his thesis. On 
the average, another one and one-half years 
is required to complete the thesis for the 
candidate degree. Before the thesis is pre-
sented to the chair it must first be published 
either in a book or as a technical paper. 

A considerable amount of graduate work 
in soil mechanics is being conducted at the 
Institute. Prof. Tsytovich presented five of 
his aspirants for the candidate degree who 
described their research projects and an-
swered questions posed by the delegation. 
They were: Engineer, Mr. Baranov, who 
was investigating the distribution of con-
tact pressures beneath footings including 
theoretical and experimental studies of the 
effects of membrane stiffness on the per-
formance of earth pressure cells; Engineer, 
Mr. Veronsky, who was developing im-
proved methods for measuring soil density, 
both from the ground surface and in bore 
holes, by means of gamma rays; Engineer, 
Mr. Uskov, who was conducting field inves-
tigations on the use of prefabricated rein-
forced concrete retaining walls constructed 
at the Kuibyshev dam; Engineer, Miss 
Doroshkevich, who was investigating the 
distribution of soil stresses in groups of 
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friction piles subject to static loads—models 
of pile groups in gelatin are being studied 
by means of photelasticity; Engineer, Mr. 
Lukin, who was conducting theoretical and 
experimental investigations of moisture 
distribution in partially saturated soils. For 
analysis, the soil is replaced by a capillary 
model with an equivalent "suction capacity" 

(1)1). Predictions of the accumulation of 
moisture under slabs in dry climate are 
being checked in the field using equipment 
that measures neutron scattering. 

Following the presentation by the five 
aspirants, Prof. S. S. Vialov briefly discussed 
the main topic of his forthcoming book 
which deals with the deformation of ice and 
the movement of glaciers. Using optical 
methods, Prof. Vialov has shown that the 
orientations of ice crystals are aligned in the 
direction of shear deformations. Measure-
ments of crystal orientations in ice from 
continental glaciers show alignment that 
is approximately horizontal ; hence it was 
concluded that shear deformations in such 
glaciers must also be approximately hori-
zontal. i\'Ieasurement of stress-strain-time 
relationships in ice led Vialov to the con-
clusion that the equation 

= a Ta 

where, ' = rate of change of shear 
strain with time 

= applied shear stress 
a, a = empirical coefficients that 

are approximately con-
stant for a given type 
of ice 

adequately describes the shear stress-shear 
strain rate relationship for ice. 

Using these two basic assumptions and a 
knowledge of l)recipitation, temperatures, 
and ground profiles, Vialov has developed 
a theory to predict the shape of the glacier 
surface as well as the stress and velocity 
distributions in the ice mass. Schematic 
diagrams illustrating his results are shown 
(Fig. 1). It was stated that the results pre-
dicted from this theory were in agreement 
with field measurements. 

Kiev Polytechnic Institute 

The Kiev Polytechnic Institute has eleven 
"faculties" or departments—electrical, ra-
dio, heating, machine construction, chemi-
cal machinery construction, chemical tech - 
nology, mining, metallurgy, engineering for 
the movie industry, evening education fac-
ulty, and correspondence education faculty. 
Within this framework the Institute pre-
pares engineers in 36 specialty areas. Origi-
nally the Institute also included a faculty of 
civil engineering, but because of its size and 
importance this was separated in 1930 to 
form the Kiev Civil Engineering Institute. 

The present total enrollment of the Poly-
technic Institute is 13,000 students. Admis-
sion is on the basis of an entrance examina-
tion; however, for those students near the 
boundary line for admission, other factors 
are considered, such as previous practical 
experience. For the last academic year, 
2,770 students were admitted from about 
7,000 applicants. 

Under the new plan for engineering edu-
cation which went into effect in September 
1959, students will be educated under a 
cooperative system combining academic 
training with practical experience, with four 
clays of study and one clay of practical work 
each week. A half-year of full-time work 
is also required. To facilitate practical 
training the Institute has its own factory 
where a variety of appliances and instru-
ments are manufactured. A practical di-
ploma project must be worked out (prob-
lems are assigned by industry) and each 
student must defend his thesis. Under this 
system a student will spend six years before 
graduating with the degree of engineer. 

The minimum requirement in mathe-
matics is 300 hours of lectures; the maxi-
mum requirement is 450 hours for radio 
engineers. All students receive 200 hours of 
instruction in differential and integral cal-
culus, including differential equations. The 
remainder of the time is spent on topics of 
particular interest to the various specialty 
departments, and includes work on the 
theory of complex variables, operational 
calculus, vector analysis, partial differential 
equations and statistics. 
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Schematic diagrams showing results of ProC Vialov's theory of glacier movement. 

On graduation, students are assigned to 
positions by a special state commission. A 
list of available vacancies is sent to the 
Institute and the professorial staff makes 
recommendations for the assignment of stu-
dents based on their performance records. 

Students disliking their assignments can 
appeal to the special commission and, if 
sufficient justification exists, can get the 
assignment changed. The starting salary 
of graduates is about 1000 rubles per month. 

As at other universities throughout the 
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USSR, students admitted to the Polytechnic 
Institute receive considerable financial sup-
port. Students from families with incomes 
less than 500 rubles per month per member 
of the family receive a monthly stipend of 
300 rubles. The better students receive the 
same stipend regardless of the financial 
standing of their families, while top stu-
dents get a 15 per cent bonus. Dormitory 
space is available for out-of-town students. 
Typical living costs per student are 220 
rubles per month for room and board. 

Kiev Civil Engineering Institute 

The Civil Engineering Institute also en-
gages in daytime, evening and correspond-
ence instruction. The total student enroll-
ment is 4,500, comprising 2,500 day students 
and 2,000 in evening and correspondence 
courses. Areas within which students may 
specialize include: 

Industrial and Civil Construction 
Sanitary Engineering 

Water supply and sanitation 
Heating and ventilation 

City Planning and Construction 
City economy and organization 
Engineering geodetics 

Architecture 
Architectural engineering 
Interior decoration 

Reinforced. Concrete 

The same cooperative system of educa-
tion is followed as at the Polytechnic Insti-
tute, but the civil engineering students ob-
tain their practical work at construction 
sites. During the first two years a student 
does trade work and is expected to achieve 
a specified rating in at least three trades. 
Beyond this stage practical training is more 
professional in character. 

As at the Polytechnic Institute, admission 
is determined by special examination. On 
the average there are six applicants for each 
vacancy, but in certain areas the competi-
tion is keener; for example, in the architec-
ture department ther are about twelve 
apl)licants for each vacancy. About 20 per 
cent of the total enrollment is female. 

Student-faculty ratio in the daytime 
classes is about 11 to 1 and about 22 to 1 in  

the evening and correspondence instruction. 
Daytime students have about 36 contact 
hours of instruction per week. The total 
number of contact hours required for gradu-
ation is 4,564. 

Under the new plan, students will receive 
410 hours of instruction in mathematics, 
380 hours in physics and 133 hours in chem-
istry, in addition to technical courses. Each 
student also will be required to study a 
foreign language for four years and pass 
a state examination on completion of the 
course (Fig. 13). 

Soil mechanics instruction at the Insti-
tute is provided by the Chair of Founda-
tions headed by Prof. A. M. Drannikov. 
Two courses, engineering geology and soil 
mechanics and foundations, are given to 
students in all departments except heating 
and ventilation. However, the subject mat-
ter is varied somewhat depending on the 
specialty area of the students. 

The course in engineering geology empha-
sizes the applications of geology in civil 
engineering construction; it involves 70 to 
150 hours of class work depending on the 
specialty area of the students involved. 

The course in soil mechanics and founda-
tions includes lectures, laboratory work and 
exercise classes. It involves 120 to 190 hours 
of classwork, with the time being devoted 
approximately equally to soil mechanics 
and foundations. Every student is required 
to complete a series of laboratory assign-
ments, including direct shear and consolicla-
tion tests, and an individual design project 
incorporating some aspect of such topics as 
strip footings, pile foundations, bridge foun-
dations, anti-seismic design, permafrost, 
slope stability, quicksand, foundations on 
fills, etc. The numbers of students run about 
50 to 70 for lecture classes, 25 for exercise 
classes and five to 12 for laboratory classes. 

The soil mechanics laboratory was ade-
quately equipped for instructional purposes, 
although triaxial compression apparatus 
was not available. Equipment was of Soviet 
design and manufacture and was of excel-
lent quality. 

In addition to student instruction, the soil 
mechanics staff also engages in research 
activity. Areas of concentration include: 
stability of earth masses, including waste 
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'IGURE 13 
U. S. delegation with faculty of Kiev Civil Engineering Institute. 

piles alid carth fills ((Oiio1iii( ,  of precast 
(olI(rcte foundations; utilization of inex-
pensive explosives for llCnsifl(atiOn of soils; 
and (llll)aCtiOIl and lateral pressures of 

hIs along retainilig structures. This, i'e-
seiie}i is closely rehtted with prohleiiis en-
(0111it(l'e(l ill (I!gin(eiing pra(lice. Sh1l(j(Cts 
for ill vcstigttioii are solieite(l from prue-
(icing engilers. atol the rt careli (011(111-

51011- are t(1e(1 ill j)riticc on coIlpI(tiOn 
of the si ll(hie'. 

Len jnqru(l i'olIec1i a ic 	Institute 

The Leninimol Polytehinic Institute is 

0111. of the (histinglnshc(l engineering se!ioils 
10 the I SSR. It has "til(tlIl iCS 01 (l('part-
11)1.1115 in (leclrical. itieiliaiiical, inetallurgi-
itl and lIV(hot(.(hlfli(aI fi(I(IS, and UI) enroll-
llI(Ilt 01 ahotit 4.000 students. 

The 	ileltgit ion regrets t.liitt all 0VN 

(ro\V(Ie(I selledille did 1101 permit any discus-
sion of curricula. The Soil \1ecIianics Ta-
lioratoiv. vliic1i is headed by Prof. W. A. 

Hi)rin is a part of the Flvdroteclinical Dc-
lairtuidnt vliose (he in is Prof. P. 1). Glebov. 
The hihoiaiot'v is apparentlY used h)rinlarilv 
for (hciiioiistt'tt iOfls miii rdscat'(li. 

It is also regretie(l, that tulle (11(1 not oper-
mit U \lSit to the \eleiietv AlI-I.mon Re-
search institute for Hvdi'aiilic Engineering 
ti )ireclor, B. V. l'ioskouiikeiv ; Deputy 
1)1 rector. N. N. \ Iasiov ) 'xhiere it is under-
stooil significant research is being carried 
out ill soil uiiechianics, especiutllv in its appli-
catioiis to hydraulic structures. The few 
ui'itihihle hours were occupied in lieariig 
short reports I)v Prof. Tiorni on his current 

br research and a 	iel visit. to his laboratory. 
lollowiig is a sutumarv of Prof. Florin's 
discussion: 

1. I)istrihut,ion of (')ntact Pressulle for 
1'oot ihigs all) I Shills 00 ( roun(I 

It was stated that flue asslhuliption of an 
c:lst ic huthf-space is to he l)Ieferrcd over 
\Vinkler's assuiiiptioii of a modulus of sub-
grade reaction if the slab or looting is rest- 
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ing on hard ground, but that Winkler's 
assumption gives better results in the case 
of soft, compressible foundations. Solutions 
have been developed which take into ac-
count tangential stresses at the contact sur-
face. It was found that these stresses have 
little effect on the distribution of normal 
stresses in the ground, but they do have 
an important influence on the stresses that 
develop in the slab or footing. 

It is recognized that the use of a visco-
elastic half space would be a distinct im-
provement, and work is proceeding on such 
analyses. 

2. Consolidation of Clays 
Prof. Florin referred briefly to his earlier 

(1937 and 1948) mathematical analyses of 
two- and three-dimensional consolidation 
problems. The theory of consolidation needs 
to be modified to take into account the 
physical properties of real soils. Among the 
factors currently being studied are: (a) the 
influence of entrapped air; (b) the effect of 
changes in permeability with changes in 
effective stress, including the variations in 
permeability due to effective stress gradi-
ents; (c) the effect of the compressibility 
of water and soil particles on the over-all 
compressibility; and (d) the effect of creep 
(or secondary compression) during primary 
consolidation, as well as after primary con-
solidation is completed. 

Prof. Florin is of the opinion that a spe-
cific hydraulic gradient is required to initi-
ate the flow of water through clay soils. The 
results of one particular test were quoted 
w'here the magnitude of this initial gradient 
was about 15 (details of the test such as soil 
tyl)e, degree of saturation, etc., were not 
given; however, references to work done by 
S. A. Rosa and B. F. Reltov were supplied). 
Accordingly, two zones exist in a consoli-
dating mass: in one zone there is flow, and 
in the other there is not; and the boundary 
between the two zones is time-dependent. 
Work is proceeding on mathematical solu-
tions for these conditions. 

It was stated that initially a suddenly 
applied load may be carried entirely by the 
pore water, or entirely by the soil structure, 
or partially by both, even in one-dimen-
sional consolidation. Thus, the ratio of the  

initial excess pore pressure to the applied 
normal stress may vary between zero and 
one. Measurements to date to confirm this 
hypothesis have been confined to partially 
saturated soils, but the opinion was ex-
pressed that it was also valid for saturated 
soils. 

3. Liquefaction of Sands 

Reference was made to a slide at a dam 
site on the Svir River due to liquefaction 
of sand caused by an ordinary construction 
blast. At another site, a 5-kilogram charge 
exploded at a depth of four meters caused 
a pipeline for hydraulic filling to settle and 
break. At Gorki Dam a similar explosion 
resulted in a dish-shaped settlement about 
15 meters in diameter, an average settle-
ment of 30 centimeters, and a maximum 
settlement of 70 centimeters. 

The relative density is only one of several 
factors that influence the susceptibility of 
a sand to liquefaction: the severity of the 
vibration, the magnitude of the effective 
confining pressures, and the shapes of the 
grains are considered to be of great impor-
tance. Susceptibility to liquefaction can be 
minimized by using surcharges that permit 
free drainage, as well as by densification. 
Explosives have been used successfully for 
the latter purpose. Probes have been in-
serted in the ground and the changes in con-
ductivity between probes were used as a 
measure of porosity changes during the ex-
plosion. Liquefaction caused by an explo-
sion begins at the surface (where confining 
pressures are low) and works its way down 
as more and more overlying materinl be-
comes liquefied and loses its confining ef-
fects. Densification of the sand, on the 
other hand, starts from the bottom and 
progresses upward. 

The surface settlement pattern resulting 
from the detonation of a 5-kg charge at a 
depth of four meters has been correlated 
with the susceptibility of sands to liquefac-
tion and design requirements are based on 
this correlation. However, no details of the 
correlation were given. 

After hearing these reports, the delegation 
made a brief inspection of Prof. Florin's 
laboratory. A "quicksand" tank was avail-
able that could be rotated on an axis 
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tliruiiglt a iiie stii'ed angle So that slope sta-
bility under upward s epage could be (tern-
onstrated A niod€'I pile is used to deinoii-
strate elcetroositiosis. The soil is siithcient lv 
still to support the metal pile and a small 
load. By tileans 01 a hattei'v, a dillerenee iii 
pOtciltial (0111(1 be applied hetwceli the pile, 
and the ('Ofltiuflei', with the j(11e being the 
ilegal ive electrode. When the current is 
svitchied on excess pore pressures develop 
iiioiind the pile causing it to sink; vlicii the 
current is turned off the pile comes to rest. 

An apparatus to illustrate the effect of 
varying t he 110111 wI omid shear st Iesses oil 
the shear strain of granular soils. eiiipioving 
a vibrator inommiitecl on a plate, was shown. 
The vibrator was ( ilhlith )le ((1applying hot hi  

110111181 and shear stresses, which were incas-
tired a long with the leformat ions. 

1iown is a model eiiihankinent (Fiq. 14a) 
ti tat can be subjected to shock loading with 
sinultaiieotis illeilsUremnelltS of pore. pres-
sure. Typical isocliroites of excess pore 
imtsstiie of tei' 1 .5, 3, 6, and 30 seconds are 
loavn (Fig. 14b). Note the negative excess 

pore i'en'es itear t he top of the embank-
II cit a ft ci' I hiree sectioiis. 

The (lelegat ion was shitivii a concrete tank 
al )oltt 10 ft x 10 ft x 10 ft ) that had ic-

tent lv been constructed for use in studying 
I (P1 l' 1) g Capacity UiI (1cm' eccen t i'i C 811(1 iii - 

('tilled huols iii hot hi two and three dinien-
sbus. The ('ffe('ts of iimidei'iying tliscon-

tinuit its will also be ulvestigated. 

rIGURE 14 
Apparatus for measuring excess pore pressures in embankment model caused by shock loading. 



V - Construction Jobs 

HIGHWAY CONSTRUCTION 

The delegation had two opportunities to 
see highway and pavement construction 
work: A major inspection of concrete pave-
ment construction and of two highway in-
terchange bridges on the outskirts of Mos-
cow and a small street construction l)rOject 
in Stalingracl wheie asphaltic concrete was 
being laid. 

It would appear that in past years little 
emphasis has been placed on highway con-
struction in the Soviet Union. However, 
with the, increasing use of ti'uck transport 
highways are taking on a status of greater 
importance, and undoubtedly highway de-
sign and construction will be studied and 
advanced with accelerated efforts in the 
immediate future. 

The visit to highway construction in the 
Moscow area was conducted by A. M. 
Sitzky, head of the Moscow Direction of 
Road Construction, and V. B. Zavadsky, 
chief engineer of the same organization. 

The principal highway system in the 
vicinity of Moscow consists of 16 main 
roads radiating out from the city, together 
with a loop road around the outside of the 
city, called the Moscow Ring Road. The 
latter is newly designed. 

The delegation first visited a recently 
finished portland cement concrete pavement 
on one of the main roads leading out of 
Moscow, the road to Riazan. The highway 
has been built on a new location parallel to 
the old road, which carries a heavy volume 
of truck traffic. The new highway has a 
divided section; the pavement slabs are 
each 7 meters wide, and the dividing strip 
of grass is 4 meters wide. The slab is 22 cm 
thick (24 cm is used on some highways) 
On the outer edge of the slab there is a 30 
cm wide strip of white concrete and the out-
side shoulder, about two meters wide, is 
surfaced with 12 cm of broken stone. A 
section of this highway constructed on fill 
across a marsh has been temporarily paved 
with stone blocks; it was stated that ver-
tical sand drains had been used here, and  

that final paving would not be done until 
the settlement was complete. 

Another section of this highway, 800 
meters long, is paved with an experimental 
prestressed concrete slab, 17 cm thick: It 
was explained that during construction the 
wires were prestressed the full 800 meters, 
but that a 2-ft open section was left in 
the concrete every 100 meters. The wires 
were cut at these openings after 20 days, 
and the open sections filled with concrete. 
Thus the prestressed slabs are 100 meters 
long. A second experimental section is 
paved with a 17 cm thick slab of continu-
ously reinforced concrete. 

The delegation then visited a field labo-
ratory used for evaluation of highway bases 
and pavements by means of plate loading 
tests. The laboratory, which is a wheel-
mounted trailer, can apply a static load of 
15 tons or a dynamic load of 10 tons to 
plates of various sizes and record the result-
ing deflections of the plate and adjacent 
ground surface. Plate sizes used are: 50 cm 
diameter for tests directly on the soil, 34 
cm diameter for tests on flexible pavements 
and 34 and 17 cm diameter for tests on con-
crete pavements. 

Seven rods passing through the floor of 
the laboratory are used for deflection meas-
urements; six of the rods have angles at the 
ends so that a pattern of deformations can 
be determined by rotation of the rods. 

For dynamic tests, loads are applied to 
the plates at the rate of 12 per minute and 
the resulting deflections at seven points are 
automatically recorded by means of an 
oscillograph mounted in the laboratory. 

Concrete pavement construction was ob-
served on a section of the Moscow Ring 
Road. A sand base course, 35 cm thick on 
fill sections and 50 cm thick in cut, was 
being used; this was compacted by a vibra-
tory compactor traveling on the paving 
forms. 

Density determinations for compaction 
control were made by a novel procedure. 
A sample of the base sand of known volume 
was taken and placed in a chamber of a 

33 
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PXURE 15 
Density test on compacted subbase. 

Ia rge livi Irometer. By I)Iacillg the hydrom-
et Cr in water the technician determined 
ilirectiv the total unit weight mf the sample. 
Next the sample of sand was thoroughly 
ilixe(l with water, placed in the hydrometer 
which was now open to the surrounding 
water and another reading taken. This de-
terminal ion gave the buoyant unit weight of 
the soil. From these two measure wents. and 
a known specific gravity of solids, the dry 
unit weight and water cant eat calm he calcu-
lated. This rapid method would appear to 
give results accurate enough for field con-
trol when soils coimtai ming no large particles 
and poessmg little cohesion are encouli-
creci. 

The pavement slab itself was 24 ciii thick 
and had niesli ye ntorcemnent plus two longi-
udinal bars along each edge and dowels at 

(xl)ansion ioints (bi1j. 1.)). The concrete 
was hauled to the site in trucks without 
agitators: it was very stitI with a slump of 
about 1.5 cmii. TI ie 11 nisliing procedures ap- 

tied to he compmmrativelv incomplete: no 
final longitudinal and horizontal floating 
was hei ig acionililished. The finishing opel'-
atioli was nmaile more difficult by I lie cx- 
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PIGtIRE 16 
Construction of experimental road. Pavement for four wheel tracks has been Precast. 
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trercielv dry. 11111-sh mix being used. Curing 
was by hitiniiinou 	ii this 1 cia of satid. 
Progress was reported to be 220 to 250 
meters per day with two shifts. 

An interesting feature of the highway 
inspection was a visit to an exper'iliient al 
track road which was under t'onstruc'tioir 
(Fiq. /6). The road was being paved with 
tour strips of concrete, each 80 cm wide, and 
placed to correspond with velirche wheel 
I racks. Trials were being iciade with lit'-
ferent types of slabs though all were 18 ciii 
thick. Precast units were about 9 It hrng. 
One portion had the slabs cast in place. 
Gravel and a light intumi bus surfacing was 
to be placed between the concrete strips. 
A fter completion the test road was to have 
traffic of 4.000 vehicles per day, but it was 
stated that such c'onstruetion would be con-
sidered for roads with lip to 10,000 vehicles 
per' day. 

The inspection also included visits to two 
liiglivay grade separation bridges winch 
were cinder construction, ( )ne of these was 
tire overpass structure carrying the highway 
to Riazan over another road. The bridge, 
which was nearly completed, had a good 
general appearance but on close inspection 
it showed relatively rough surface finish 
and roughness at the joints of the Precast 
concrete ineniliers. The fill slopes at the 
spil-thi'ougli abutments were paved in a  

neat ni an ncr with  sq Un re precast co ire ret e 
bh)cks ; other slopes were sodded and pre-
sente I very good ap icarairce. 

'l'lie other bridge inspected, crossing tire 
\Ioscuw Ring Road, was being fabricated 
hour precast pi'esti'essed units. The delega-
tion saw one of I lie 22-ton precast seg-
merited rnenihers forming a portion of the 
decking htirg hoisted into place. The 
method of post-tensioning these nremrrbers 
and groirting the wires was (lenioflStrate(.l 
on tIle sob. Lisiig iacks at 1)0th ends of tire 
rirerirher. A unique feature of this project 
was I hat fi iuitl grourtirrg of the wires could 
be r'ontmueti through the winter titus caus-
ing rio slitit-ilovn of the work t Iris was 
accomplished by introducing all electrical 
r'ilr'r'c'rit into tIre wires and rrraintaining low 
heat for a sufficient tune for the grout to 
('tile. 

The only asphalt paving observed by the 
delegation was on a short section of high-
way crossing a hcvdrarrhicallv fille grrlv it, 

a 	(Ii 	 ot 	r 	 I 	f this 

	

pavement consisted of 31 	ecu of hnot-rriix 

	

asphalt surface course. 41 	ciii of hot-mix 
asphaltic hi ichec' course, 5 (, ric of slag. 22 cm 
of crushed rock ill) to about 8 in. i t, size, 
and 5 (-Ili of sanri on the eorllpacte(l sub-
grade. The ashdhnaltic concrete was being 
placed I a 11(1 taken i by Ii am I. The err gin eel's 
exldairedl that on larger proJects rrrechnani- 

'IGURE 17 
Construction of asphalttc concrete pavement, Stailngrad. 
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PIGUE 18 
Donwstrea3.fl view, powerhouse section, Staiing'rad Hydrolectric Station. 

('1(1 51)lcading IllaclIlIWs are used .A niediuni-
weight 11 Irc(-wlIctl roller was being used to 

C(iI11])a(I tice asphalt produeing a reason-
ahiv siccootli but undulating surface. Tin 

side (Irainage \V8S l)V ('1111) and (at(ll basin 

rAI.1Nle\D II 'VDIO)ELE(TRIC SlATII)N 

The Stalingraci T-Iydroeiectcic Station 

:tcrs (lie \olga 1i\e1' (F111. iS). •just a few 

iiiiles out side Stalicgrad, 1105 the nlcJst ilci-

pres-ive coils! rll(t ion llrQte(t seen by the 

delegation in the 1S'li. The station, cOn-

st ructiOn of IvIcicli was heguii in 1953,   COH-

sists of a colnl)inaiioIl of several eai'th-iill 

(10111 setiolls. (oll(rete overflow gates, a 
I,Y( l j-oeIeetl-ie Plant and lock sections. 

It is difficult to visualize the structure as 

an earth (laIll because of its great crest 

volt Ii and because about 30 per (ciii of its 

lcngtli is cO!ilj)OS(d of I Ice valious concrete 

hydraulic strcictilrcs. 

 

Be,illuiln,  at the right 

abiltilient, tice clani collsists at an cartli-hIl 

sect loll itpiiroxililatt 1V 1.400 Ill(ters bug 

I lien tiit iiV(llO(le(t lie plant and oVc1uIO\V 

gates with a (olcibined leiiithc at about 1.430 

o)eters, 111(11 all earth-hil seetiOii approXi-
niately 900 iccIters long, then two lock see - 

10115 occupying a length of about 100 
meters and finally an earth-fill sect 101) 

about 1.300 icoteis long to the left abut- 

inecit Ac 1(01111(1 01)0(11 4/ kiloiiieters long 

viUi all average (ieptic of 10 to 12 nieters. 
but with a designed niinilcclllil (le1)t Ii of 8 

meters, has been dredged below the locks. 

A 11011)01 above the lock section protects 

sliippiucg enlermg lice lock. The extension 

of the left, abut nient iipstleaiii torois out 

side of tIns harbor and a dike 5(11101) about 

1.500 ncet ers long forn is the other so Ic. It 

was staled that 10,000-ton shii1cs can pass 

thiroccglc the locks: however. ille allowable 

dratt was not given. On lIce 1)11515 01 ohsei-

vat 1011, it was estiuccated that a slap with a 

draft of 01)11111 7 icieleis could he accoco-

1)0) Ia I ed 
The basic pi'ohletiis 11) colcicectioli with 

ilce construction (if the (lain were: tic regu-

lotion of the dis(Aharge of tice Volgic, h) 

product ion of electrical energy. (t) gliaran-

1(1(1 navigation (leptl) for 600 kiloicieters 

iupstreaun. and (ci) fllrnisicilig irrigation 

water OIl the Trans-\tclga SI eppes. 'l'hce area 

of the initial irrigation pro.cct is one 1)'IiI-

lion hiectares. lh cave rage :11111001 rainfall 

iii the ta1ingrad alex is about 8 in. 
The useful storage capacity of I lie reser-

voir is 33 hillioll cubic meters. The stIFf ace 

a reaat noruical water level is 3,500 59110u 

kilometers. The atiticipated wave height is 
1/:, liceters, \V11i(ll is the reasOn lIlly the 

harbor (like lccelctiolicd above is required. 
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The reservoir level was 8 to 9 meters below 
operation level, but it was intended to com-
pletely fill the reservoir in the coming 
spring. 

Foundation. It was difficult to obtain de-
tails concerning the foundation materials, 
but a map in the office of the chief engineer 
indicated that, basically, the foundation 
consisted of fine to medium sand 40 to 50 
meters in depth. The dry density of the 
sand was about 94 lb per cu ft, and the dam 
was constructed directly on this sand with-
out benefit of compaction either on the sur-
face or at depth. In certain areas of the 
valley the sand was underlain with stiff 
clay layers at rather shallow depths. Ad-
vantage was taken of one of the clay beds 
in construction of the powerhouse, as the 
footings of the powerhouse rest in clay. 

One particularly interesting feature of the 
dam was that while consideration may have 
been given in the design to construction with 
long piling, all structures were built without 
piling except the mooring wall adjacent to 
the locks. This mooring wall is supported 
on concrete piles. Sheet-pile cutoff sections 
were used in front of the gate and lock 
structures; however, it was inferred that 
these sheet-pile sections did not extend 
completely through the sand. 

Earth Darn Section. The earth-fill portion 
of the clam was constructed hydraulically; 
the section ranges from 20 to 40 meters in 
height and has a crest width of 102 meters. 
It was understood that this great width of 
crest was built to accommodate the double-
line railroad track, a highway, and appur-
tenant power-line structures rather than to 
provide increased stability of the dam. 

The approximate downstream slope from 
the crest downward was 1 on 31 to 1 on 5, 
with a flat berm section at the toe of 1 on 
18. The upstream slope began at 1 on 3 and 
graded into 1 on 4, with the slope of the 
flat shallow berm at the toe being 1 on 18. 
It was understood that the 1-on-18 slope 
was the natural hydraulic beaching slope of 
the sand. Berms were placed on the down-
stream slope every 8 to 10 meters in vertical 
elevation. 

At maximum operation, as many as six 
hydraulic dredges were used in construct- 

ing the dam. The maximum capacity of 
each dredge was 1,000 cubic meters of fill 
per hour. The total volume of material 
pumped by the dredges was 145 million 
cubic meters; however, only about half of 
this was pumped in the dam section proper. 

The hydraulic fill material contains very 
little gravel particles larger than the No. 4 
sieve. Delegate Willard Turnbull stated 
that the sizing in the hydraulic fill material 
reminded him very much of that in the 
shells of Sardis Dam, Mississippi. 

Apparently the material in borrow was 
so clean that no trouble was experienced in 
disposing of the fines. The material was 
pumped on the fill with the water being 
allowed to drain laterally over the side 
slopes and longitudinally between the 
shoulders of the dam. The slopes were 
maintained by shear boards. 

The closure of the dam was effected in 
the hydraulic fill section on the right abut-
ment by clumping gravel, stone and concrete 
tetrahedrons from a pontoon bridge floated 
across the closure gap. The materials which 
were dumped were basically of three sizes. 
The small size, which was dumped first, 
consisted of coarse gravels and medium-
size cobbles; the next-size material was 
fairly large broken stone; and the dike was 
finally topped out with heavy tetrahedrons. 
The first two materials were dumped until 
the velodity of the current carried the mate-
rial out about as fast as it was dumped. 

After the tetrahedrons were brought 
above water, the dredges discharged the 
sand immediately upstream; the sand was 
forced by the flowing water into the crevices 
of the stone, and a complete cutoff was 
effected. It was stated that the closure of 
the dam was accomplished in one day. 

The dry density of the sand in the fill was 
between 93 and 95 lb per cu yd, which is 
about the same as that of the foundation 
material. The problem of liquefaction was 
considered in the design; however, no dan-
ger was indicated. 

A figure was not obtained on the amount 
of settlement under the dam or under any 
of the hydraulic structures as the result of 
volume changes in the foundation. How-
ever, a statement was made that such settle-
ment as had taken place had in no way been 
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of sufficient magnitude (differentially) to 
affect the operation of the gates or the eight 
turbines presently on the line. 

It was noted at the abutment of the spill-
way structure and the hydraulic sand fill 
that two lines of vibratory driven steel sheet 
piling extended from the structure abutment 
into the sand fill as seepage cutoff walls. It 
was not determined how many of these lines 
existed across the transverse section of the 
darn. 

Hydroelectric Plant. As indicated previ-
ously, the foundation of the power plant 
rested directly on clay strata. No upstream 
cutoff was used. 

The rating for each turbine is 123,500 
kva, 68.2 rpm, 13,800 v, 50 cycles. The 
capacity of each unit is 600 cubic meters 
per sec of water at an average head of 20.6 
meters, and a maximum head of 26 meters. 
The total rated capacity of the plant is 
2,563,000 kva, which is the largest in the 
world, followed in order by the Soviet 
Kuibyshev plant and the Grand Coulee in 
the United States. The turbine blades, 
which were built in Leningrad, have vari-
able pitch. 

Eight turbines were in operation at the 
time of the visit, four more were to be corn-
pleted and cut in on the line later during 
the year, and the remainder were to be com-
pleted and put in operation in 1960. Nor-
mally, 12 to 15 units will be in operation at 
a time. 

Two main transmission lines will radiate 
from the plant, one to the Moscow area at 
500,000 v and one to the southwestern re-
gions at 220,000 v. Presently an experi-
mental line of 700,000 to 800,000 vdirect 
current is planned. If this experiment is 
successful in keeping transmission losses to 
an acceptable low value, probably all the 
hydroplants in Siberia will be intercon-
nected, and possibly many more plants in 
other areas of the Soviet Union will be 
included. 

In addition to the discharge through the 
turbine, bottom openings below each tur-
bine will accommodate 15,000 cubic meters 
per sec total. The total discharge capacity 
of the entire system is approximately 61,000 
cubic meters, made up of discharges of  

15,000 cubic meters through the bottom 
gates, 13,000 cubic meters through the tur-
bines, and 33,000 cubic meters through the 
spillway gates. 

Trash grillage protection gates are located 
in front of the turbines but at a short dis-
tance above the intake opening to each tur-
bine rather than directly at the intake. The 
purpose of this is to minimize head losses. 

Many features of construction were ob-
served on the tour of the hydroelectric 
plant. As indicated, eight turbines were 
operating; however, the housing over these 
turbines is temporary, but it will be made 
permanent when all turbines are installed. 

In other areas, early stages of construc-
tion were noted. It was observed that the 
concrete of the main supporting columns for 
the powerhouse as well as the supporting 
columns and cantilevers for the railroad and 
highway had been poured in place. This 
concrete appeared to have a reasonably 
good surface finish and was quite free of 
surface voids and exposed aggregate. Some 
of the floor slab members were also being 
poured in place, and placement of rein- 
forcing steel was observed. Many of the 
connecting girders, beams, and wall slabs 
were precast concrete. The precast concrete 
members were inferior in surface finish to 
the cast-in-place members. 	- 
Spillway Gate Structure. The spillway gate 
structure rests directly on sand. Some of 
the spillway sections had been completed 
and the gates were in operation. The spill-
ways are being constructed from the bottom 
up, in segments, in such manner that flow 
can be taken over the spillway before it 
reaches final height. The gates are ordinary 
slide gates and are operated from an over- 
head traveling crane. Most of the gates 
seemed to fit well in that leakage was at a 
minimum. Each two adjacent gate sections 
are constructed monolithically. Each mono-
lith is approximately 60 meters wide. 

The ordinary flood which has to be ac-
commodated by the plant and system of 
gates is 40,000 cubic meters per sec, while 
the anticipated maximum peak flood is 
about 56,000 cubic meters per sec (10,000-
year flood). 
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Lock Structure. The locks consist of two 
structures. Each structure has two cham-
bers—the upper chamber upstream and the 
lower chamber downstream. In other words, 
the tra.nsition in elevation is accomplished 
in two steps rather than one. The upper 
lock chamber in each structure rests on 
sand. Clay and sand were, excavated in the 
area for the lower chamber, which allowed 
the lower chamber in each structure also to 
rest directly on sand. Each lock is about 
75 ft wide and, as previously stated, will 
probably pass a boat with a draft of about 
7 meters. The mooring wall extends imme-
cliately upstream of the lock entrance. The 
locks are provided with radial gates. 

A unique system was used in designing 
the lock section (Fig. 19), which consists 
basically of heavy concrete walls with half 
of the base integral with the wall. At the 
centerline point where the base sections 
meet an expansion joint is provided with 
water seals to1) and bottom. It was under-
stood that no reinforcing exists across this 
section or transversely betiveen monoliths. 
At some distance above the base, heavy 
reinforcing steel connects the two lock walls. 
This reinforcing steel is securely anchored 
in each wall but is not encased in concrete. 

As the walls are constructed and built up, 
there is a tendency for greater settlement to 
take place under each main wall section and 
a resulting tendency for the wall sections to 
sl)read apart. This is resisted by the heavy 
reinforcing steel of the future lock floor. 
When a predetermined stress (as deter-
mined by its measured elongation) is de-
veloped in this reinforcing steel, concrete is 
placed around the steel, abutting solidly 
against the inside wall faces. The concrete-
encased teel acts as the floor of the lock. 

As the steel was in tension when the con-
crete was placed, the floor is in a sense pre-
stressed. As the backfill is placed behind 
the concrete walls, the walls tend to tip 
inward; this force is resisted by the con-
crete in the floor around the pretensioned 
steel, which is then placed in compression. 

The fine point of the design is that the 
walls are supposed to tend to come back 
into the vertical position. There is an open 
area between the base of the chamber and 
the floor of the lock, the latter being sup-
ported by concrete diaphragms. 

Protective Dike to Mooring Basin. The 
protective dike was constructed by hy-
chaulic sand fill, and at the time the dele- 

CONCRETE POURED TO A POINT AT WHICH 
A CERTAIN PREDETERMINED PRESTRESS IS 
OBTAINED IN LOCK FLOOR BARS. AT THIS 
POINT WALLS INCLINE SLIGHTLY OUTWARD. 

CONCRETE LOCK FLOOR CAST 
/AFTER BARS ARE PRESTRESSED : 

WALL COMPLETED AND BACKFILL PLACED AFTER 
CONCRETE FLOOR IS POURED. CONCRETE FLOOR. 
NOW RESISTS LATERAL BACKFILL FORCES AND 
WALL IS FORCED BACK INTO VERTICAL POSITION. 

HEAVY PRESTRESSED REINFORCING BARS 

WATER SEALS 	I:: 
NO THROUGH 	 OPEN AREA 	:V._ SUPPORT WALL 

.'•': 	 CONCRETE WALL AND BASE 
REINFORCING 	

]' 	. .......'J' 	 REINFORCED INTEGRALLY 

V 

CROSS-SECTION 

PIGURE 19 
Design principle, lock walls, StaLingrad Hydroelectric Station. 
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FIGURE 20 
Hand placement of concrete in protective dike 

facings, Stalingrad Hydroelectric Station. 

gatioll ol)servcd it, the (like was being laced 
with coitcicte slabs aboUt 8 in. thick (Fiq. 
201 The slabs were beinit placed on a filter 
bed at gravel. 1ein iureiiig mesh was used 
in the slabs and preforiiied expansion oiiits 
vcre ion-ti'ueted around tile 51111) sections, 
vhiicli were about IS iii. liv 18 in. The con-
crete Wits hiiiig placed by,  hand, and the 
finished surface was rough and undulating. 
Ihcre seemed to be no coiitiiuitv of loca-
tion in placing the slds on the dike fice 
rather, it appeared that the completed and 
unfilled sections were placed in i'aioloin 
o1cr. Placement at rein toning st eel and 
expansion Joints, and the alignment of slabs, 
were not being carefully executed. 

I o!q4, ( ly. An interesting sidelight on 
ihe (oil-i i'iictioii of the (lam is \oigski City 
vlocli has been eonsiriicted almost in its 

entirety since 1953. The purpose at the city 
was to aet'wuinoclitte the workers on the 
lain. initially there were about 20,000 
workers, and this number gradually grew to 
35,000: presently the innuher is down to 
about 15000. 

The city is eomplete]' self-supporting 
and indepeiideiit of Staliligrad and is on the 
opposite sidc of the Volga 1iver. It has its 
wn civic and selìool centers. including 
ibraries. athletic fIelds, etc. In the libraries  

it was noted that a few n'anslation o! Lug-
lisli books were available, among them 
being books by .J ack London t1 iton Sin-
clair. \Jiti'liell Wilson and olark Twain. 
One of the conspicuous things about this 
city was the almost i'oiiiplcte absence of 
10 issenger a ii toni oh i I es. 

When the employment at the dam began 
to tal ei' oft, it was dctcrinnc'd that soitit' 
iieasures should be taken to provide em-
ployment for the inhabit ants As a result, 
he 	g vein ii ie ut began to hit cml uee i ode- 

pendent industries into the city. Ten new 
iidiistries have been iitroduced and :uldi-
ional people have been brought in to 1)10-

vide a working force for I liese industries. 
At the present time the city has a popula-
ion of 65.000. A general impression con-

cerning the city. and of most of the housing 
and new buildings being ('luistructed in the 

was that the buildings look much 
older than they actually are. 

!IIipi'e.(.wns. The general impression of the 
St :ilingrad l-lvdrot'leetrie station proJect 
was that it was of the highest type of con- 
struction stoii by the 	lelcgiit 11)11 in I lie 
Soviet, 1_rllo)il. In spite of the rather ''helter-
skelter' lippearlimlee, it was understood that 
t'oiistruetion is appi'oxiiiiatelv on schedule 
and it was particularly iiotieeahlo' 111111 the 
clisti'jbiit 1(01 of personmiel about the dam \vas 
noi'nial iii that there were 110 unusual eon-
o'cnt rations at any one i oi lit 

VI (1.1 A-DON ('ANAL 

The \olgi-1 )ui ('anal, wit Ii a 1uiinimlli1ii 
\vater kith of 5 nictcrs, murnishics a mom-
way for transportation bet cecil tlit' \olga 
1)11(1 1 )on Rivers. It is 1pproxiillatelv 101 
kilometers long, connecting two points 
vhiii'li ale only about 50 kilolueters apart 
as the crow flies. The designers of the Vaila l 
utilized natural depressions such as slotiglis. 

channels 1111(1 Ink e areas to 'itt t lown on the 
ext'ivit ion 11illtlltities: ho\vever, in lute of 
this, total earthwork was about I91 .000.000 
cubic illetel's. 

liii' ('11111(1 bogilis at the ]'sin Ilvllllskayn 
reservoir illll)oumi(hTmmcIIt oil (Ia' I )on lbver. 
Tlo're are duet 1)111)11) stations between the 
I )on and the high point in the ('1111111 between 
the two rivem "Ith three 101bPs at each 
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station, each with a capacity of 45 cubic 
meters per sec. From the Don River to the 
high point of the canal there are four locks, 
representing a total height of about 44 
meters. Between the crest and the Volga 
River there is a drop of about 88 meters 
through nine locks. The Volga-Don Canal 
is a very important link in the waterwas 
system of the USSR. 

The soil profile along the line of the canal 
consists of diverse soil types of the Quater-
nary period. Some of the soils are relatively 
watertight, while some are pervious. The 
leakage tends to be offset by relatively high 
water tables. 

Some of the major features considered in 
the development of the canal were naviga-
tion, fisheries, irrigation and power. The 
power is developed in one plant which has 
a capacity of 160,000 kva. 

Lock No. 2. The delegation visited Lock 
No. 2, which is typical of the several locks 
in the system. Eight minutes is required to 
fill the lock, which is 18 meters wide and 500 
ft long. The lock is equipped with radial 
gates and is capable of transporting 3,000-
ton barges with a 15-foot draft. It is in-
tended to increase the barge capacity to 
5,000 tons. Materials transported are lum-
bet, coal, oil, oil products, and various types 
of grain. Passenger fer.ryhoats also use the 
system. The lockage time ranges from 12 to 
15 minutes, depending on the type of boats. 

In the excavation for most of the locks, 
ground-water lowering was required. This 
was accomplished either by shallow well-
points or deep wells. The lock is constructed 
in seven longitudinal sections with nothing 
in the expansion joints between sections 
other than water seals. 

Each longitudinal section is divided along 
the centerline of the lock into two mono-
lithic sections. The monoliths rest directly 
on the soil without pile support. The cen-
terline section between the two monoliths is 
not reinforced—only water seals are incor-
porated in it. 

It was interesting to note that this rela-
tively simple foundation is performing sat-
isfactorily. About the only detrimental 
effect noticed around the lock system was a 
slight slumping of the outer slopes of the  

backfill behind the lock wall chambers. 
Some seepage flow was noticed in the ditches 
at the toe of these slopes. 

Canal. The canal has a bottom width of 38 
meters and side slopes from bottom upward 
of 1 on 6 to 1 on 3 at the top. In cut sec-
tions no sealing of the canal is used in any 
of the soil types. In the more pervious soils 
in the cut-fill sections, a clay blanket ap-
proximately 2 ft thick was used. It is con-
sidered that the main losses from the canal 
are due to evaporation because of the gen-
erally high water table. In more erodible 
materials the sides of the canal are pro-
tected by rubble stone and at some points 
by concrete revetments resting on a three-
layer filter blanket. 

DRIVING OF BEARING AND SHEET PILES 

AND CAISSON SHELLS 

The first reports concerning Soviet vibra-
tory driving techniques attracted consider-
able attention in the United States. As a 
result, an impression was created in some 
quarters that vibratory driving was the only 
one used in the Soviet Union. No state-
ments to this effect were either made or 
implied by any Soviet engineer during the 
entire exchange. Pile driving equipment 
seen by the delegation on various con-
struction jobs included several types of 
vibratory drivers as well as drop hammers 
and single-acting and double-acting steam 
hammers. 

The various types of vibratory hammers 
in use in the Soviet Union, as well as those 
under further cleelopment, have been de-
scrihed by a member of the Soviet Delega-
tion.* The delegation was taken to see 
three construction sites where vibratory pile 
driving was in progress. 

The first vibratory driving job visited 
was in Leningrad, where U-shaped steel 
sheet piles were being driven for the excava-
tion of a sewer trench on a new housing 
project. A VP-2 type vibrator was used for 
the purpose. The ground appeared to be 
soft and the vibratory driving proceeded 
easily. 

Next, the delegation visited an old pier 
inLeningrad Harbor which was being re- 

See The Use of the vibratory Method for Sinking Piles 
and Pile Shells in Bridge Constr,,etion of the USSR' by 
M. M. Levkin. 
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liahilit at ed liv clriviiig ill trout of it a row 
of t-sliaped steel sheet piles and a row of'  

precast rein forced concrete piles vincli were 
to support a relieving platforiii. 

Most of the piles and sheet piles hol been 
driVen by means of a V13-2 type vibrator. 
l'lns vibrator develops a cent rifugal force 
of 9.2 tons and is designed to (Irive piles 
with not more than nO tons limit resistance. 
At one end of the pie), a layer of still (lily 
Was eIleOliIltei'Cd which (0)11(1 not he ))CflC-

trat ed by this tYpe of vibrator. A (i-ton 
single acting ste (Ill hammer was tlu'ii em-
p1ocd, but 1101 all the preeast conerel 
piles could be driven down to grade as wa 
evidenced by their coiiditioti ill place at tin 
hille of the visit. The heads of the steel 
sheet piles iiriven by the 6-ton lianoller 
evidenced considerable distortions. 

Tn spite of these Un favorable conditions. 
an att elnpt was made to delnoilstrate tIn 
action of the VP-2 vibrator available on the 
site by driving a [-shaped steel sheet pile 

specially set tip for the purpose. This sheet 
pile, lo)wever, could be driven down only 
about half way. 

On the sante site a large unit was cx-
hiibited consistillg of two syncliroilixed 
\P- 160 vibrators which were stated to Ilav(-
beell used to drivc )reeast rein foi'ce I con - 

FIGURE 21 
Unit with VP-160 vibrators for driving reinforced 
concrete cylindrical shell dolphins, Leningrad 

Harbor. 

FIGURE 22 
VP-2 vibrator driving sheet piling. Cofferdam 

construction on Volga River, Stalingrad. 

crete evlin [neal sIlell dolpllils ill aiiothier 
)aI't of the I eniigrad TI arbor (Fi(j. 21). 
Vibrators of this fy10  are said to develop 

I) to 1 321) tons b avn \v a i I force • and a ic now 
use I for sinking en issons for bru lge fot lilda-
ions consisting of cylindrical precast suds 
'l) to 18 ft diameter. 

In the Stalingrad area, I lie delegation 
visited a site where a double-walled steel 
sheet pile co Ilerdalil for the e011St ruct 1011 of 
a landing pier was being installed (Fig. 22). 
A VP-2 vibratory driver was used most of 
the tuiie but a double-act ill g ste 111 liainnier 
finished the driving \VhC1I the pile resistance 
exceeded t lie capacity of the VP-2 vibrator. 
The river pOrtiolls of the coflerdani were 
already completed at,  the tune of the visit 
and t lie wing sections were being installed 
to make a jlliletion with the Volga River 
banks. rflice  banks had old protection 
mattresses below their surface. 
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The (lelegal ion observed a ($8-ft IT-shaped 
steel pile driven lown to grade by a VP-2 
vibrator. About It a if way down it eneoun-
cred sonic obstruct ion and the penetration 

was SlO\V€'d apprecialdy. \ihratorv (Iriving 
was ticeli interrupted for about four mattes 
every three minutes in order not to over-
teat the motor. The ciclegat ion was iii-
iormned tlittt the Vihl'}ttOi' was not designed 
to run longer, since in sandy soils with no 
obstructions it took about 21/, minutes to 
sink a sheet pile of that length. 

Ubratorv driving of sheet piles is of 
particular advantage in dense saturated 
sands and gravels. The orgttnizittioii for 
construction work in the Soviet Union is on 
a regional hasi, which facilitates extensive 
use of vibratory drivers by the same con-
t I'li('tion thrust whenever lavorable soil 

con d it ions are crIcol in t ere I 

..\t'..n'rmm:N'i' icuiLmuxn ('()NS'i'i(.......iON 

One of the main efforts in btnlding con-
struction in the soviet Inion today is in the 
fIeld of housing. The concerted activity on 
apartntent bwbhmig construction was very 
obvious in all the cities visited, and the dele-
gation iiispt'cted construction sites in Mos-
cow. Leningrad and Stalingrad. 

In order to pi'O\'ide sonic ii lea of the n tag-
nitude of this construction progranc, the 
lelegat ion was informed that 90,000 flats 
were being httilt in Moscow in 1959. pro-
viding about 2,800.000 square nieters of 
"living area 	i.e.. living and bed c'ooiccs 
kitchens, bathiroomics. liallvavs, and stair-
vavs are additional to this area, and would 
increase it by about 30 per cent. 

In Leningrad, it is pl1n11Cd to almost 
double the existing housing by 1965;iii 
1959. about 600,000 square ncetei's of living 

sl) 1( was bciig produced. In Stalingrad 
which now has a population of 600,000 and 
has about 3,5 million square meters of living 
Paee pi'csent plans are for a growth to 

800,000 persons, with living 5l)t(''  to I 
increased to 9 or 10 nullion square meters. 

Most of the apai'tniemit huildmgs wluchi 
the delegation saw under construction were 
five-story struetiu'es. The buildings were 
about 10 meters wide and 64 iticters long 
and were of vall-bearing design. There are  

60 flats in such a building and four stair-
ways: sonic huildncgs have 80 flats. Most 
flats consist of two or three i'oonis PIUS 
kit chen and bathroom wit hi about 35 square 
met crs of "living space''. Living space is 
allocated at about 9 square meters per 
pel'sOiL Itihities such as gas. electricity,  
water and central heating are provided. 

The field construction of these apartment 
buildings is essentially an assenihl process. 
Precast i'eitilorced concrete footings, wall 
panels, floors, stairways. bathrooms, etc., are 
made till  in plants. hauled to the sites, and 
hoisted into place with a tower crane. Con-
nections between the paicels are nuole by 
welding. Pictured is a view of this con-
struction in 1\loseow (Elq. .3). 

Plants vluchi fabricate vall panels were 
visited in \loscow and Leningrad. The 
Leningrad plant was one of live in that city 

FIGURE 23 
Apartment building construction, Moscow. Precast 

units being placed by tower crane. 
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C.ICh of which lioduces all of the panels for 
a particular apart went house design with 
the exeel)tiOii Of the footings. 'hlie plant 
visited has a capacity for producing (nougli 
living space for two 80-flat buildings per 
mont ii. Another plant in Leningrad \viis 
reported to have a capacity of 170,000 
5( hare meters per year. 

( 'oncrete I)aiiels pi'odiiecl at the plant 
\VeiC steaiii-ciird for 12 hours and those 
for exterior walls were provided with a touii 
concrete msulat ion. 'l'hiev were then fin-
islied to a }mint of niaxiiiitimn readiness for 
inorpolat ion into the apartiiient 51 rimctuic 
vinclows and doors were nieluded in wall 
paiiels'uid plumbing VIS iiisliill('d in the 
hathrooiii units before ilcliverv to the ion-
st rtiction site. As a result of,  this high degree 
of prefabrication. :nm ;ipartmneiit building 
with 80 flats is eonst ructeil in 25 vorkiig 
ilays three shifts per day) after completion 
of the foundation; the building is coin- 
pictehY flu ishmed in 3 	mouths. 

The delegatimi was part icuharl 	inter- 
('sled in the foundation aspects of these 
structures and in the nut liods of designing 
for 	sett lenient. 	Individual footings for 
colunitis and st rip footings for t lie hearing 
walls were all of p recast coicrete (/7j. 24). 

The size of these varied according to the 
beai'ing value of the soil. In loscow it (lid 
not appear that there had been any special 
treatment of the soil before the footings 
were placed. In Leningrad the foundation 
conditinuis are generally quite poor and ile-
posits of organic silt or peat are frequently 
('11(011 nt em'ei I 

En the I iast sonic housing units have been 
constructed over such pout soil deposits and 
have settled as niuchi as 40 ((lit iuiielers re-
sultuig in considerable damage. (Jonse-
qileult lv efforts are now mu:o he to conduct 
liioiC eareful foundation imivestigatiomis and 
to provi(le adequate foundatiomis. II va 
stited that preliminary boriigs are wade am 
e:icli building site at spacings of 50 to 151 
liieters and to depths of about 10 uiIeien. 
\Vhiere uiecessarv, pile foimndition. are hemg 

Amiot tier measure taken with t lie object 
of,  iiiiumiziiig hitierential settlements is the 
provision of a ring of cast -in-place rein-
forced (oncrete just above the toiimulatioii 
wall blocks and below the first floor. The 
ring has the s:iimme width as the foundatioii 
wall and is :iloiit a foot thick: this was the 
only Pouted concuete observed by the Ide-
gation durnig the several visits to apart- 

; 
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FIGURE 24 

Precast footings for apartment buildings, Leningrad. 
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ment building sites. It was also stated that 
buildings are sometimes divided into two 
or three sections to minimize the effects of 
differential settlement. 

At the Leningrad site visited by the dele-
gation several feet of sand were being 
spread on the bottom of the excavation be-
fore the precast strip footings were placed. 
Precast blocks were set on top of the strip 
footing to form the foundation walls. 

The use of short piles for the foundations 
of apartment buildings was discussed at the 
Moscow Institute of Foundation Design and 
was observed at construction sites in Stalin-
grad. The piles were about 8 ft long and 
were spaced at 80 centimeters. A precast 
reinforced capping beam about 20 in. wide 
and 12 in. high was placed above the piles. 

Another feature of the apartment build-
ings seen at Stalingrad was the use of sili-
cate concrete in the precast wall slabs. 
These were made of lime and sand heated 
to a temperature of 140° C under eight 
atmospheres of pressure. This material 
gave a more pleasing surface appearance 
than the regular concrete slabs. 

Efforts are also being macic to reduce the 
amount of settlement of structures by keep-
ing the weights of the structures as low as 
possible. The use of light weight aggregate 
aids in accomplishing this purpose. 

The delegation visited a plant producing 
Karamzite, an expanded clay, at the city of 
Volgski. The clay is heated in rotary kilns 
to 1000° C. The final product has a specific 
gravity of 0.4 to 0.45 and concrete produced 
with it has a unit weight of about 94 lbs per 
cubic foot'. It was stated that the use of 
this concrete makes the total weight of a 
building about 25 per cent less than that of 
similar structures constnicted of concrete 
with regular aggregate. 

DEPARTURE 

The American delegation's 21 -day visit 
to the USSR came to a conclusion on Octo-
bei 5 when at 9 am, the visitors took off 
from the Moscow airport for the return 
flight to the United States. 

At a formal dinner in Moscow the eve-
ning before the visitors from the USA again 
expressed their thanks and appreciation to 
the Soviet Host Committee and 'the asso-
ciateci engineers, soil scientists and inter-
preteis for the many useful presentations 
made available to the American engineers 
and educators, and the warm hospitality 
that marked the exchange mission. 

It was indicated that mutual exchanges 
of Soviet and .American specialists could 
well result in good, reliable and desirable 
relationships between the engineers and 
scientists of the two great countries. 


