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VIK (043.2) 55

BoCBMOH TOM Te3HCOB, [pencTaBlieHHHX K 27-My MexnyHapomHowmy
reoJIOTHYECKOMY KOHI'peccy, BkiwuyaeT wecTk cekuufi: C.17 - Huxenepnas
reonorus, C.18 - OucradHuHOHHOe 3oHmMpoBanue, C.19 - CpaBHHTennbHas
nnaHeTonorua, C.20 - MaremaryYecKasm reoJIOrHA M TreoJIoTHuYeckas uHOop-
mauusa, C.21 - Hcropusa reono%n'v C{ZZ - Teonorunyeckoe O6pa3OBaHHE.
Te3uch, NpencTaBleHHHe BeOyWuMH YyYeHHMH-TeOoNIoTaMH M3 pasHHX cTpaH
MHpa, OTPaXawT BOMPOCH TEOPETHYEeCKON M NMPHKJIagHOR TIeONOrHH.

Volume VIII of abstracts presented for the 27th International
Geological Congress includes six sections: C.17 - Engineering
Geology, C.18 - Remote Sensing, C.19 - Comparative Planetology,
C.20 - Mathematical Geology and Geological Information, C.21 =
History of Geology, C.22 - Geological Education. The abstracts
submitted by leading scientists from various countries of all over
the world cover problems of theoretical and applied geology.

OTBEeTCTBEHHHI penaxkTop
H.A.BOTI'IAHOB

© wacTHTYT NuTOCdepu
AH CCCP, 1984 r.



NPEJAJHNCIOBHE

Te3ucH, NpeacTaBneHHHe K 27-My MexpyHapomHOMY reoJIo'MYecKoMy

KOHIpeccy, PacnpemenAnTCA no 22 CeKUMAM W 6 KOJUIOKBHymaM. Kpome Toro,

B HMX YHCJIO BK/NYEHH TE3HCH AOKNAfOB K MneHapHoMy 3acenanun "leonoru-

yecKHe nNpobGneM:s OXpaHH OKpyxawmefl cpenH", K chnelnHalbHOR CECCHH Mo

MexpyHnaponHo® nporpamme "JluTocdepa" H K CHMNO3IMyMy "MeTannOreHHA M

MecTopoxneHus ypaHa".

Bce Te3HCH ONyONMHKOBaHHL B HNECATH TOMAxX H pacnpenesieHu clnenywomuMm

obpa3somMm:
ToM 1 -~ cexuumu
ToM I - CeKUHH
ToM lil - cekuuu

ToM 1YV - CcexuHH
TOoM ¥ - CeKLHH
TOM Y1 - cexkuusa
ToMm YII = ceKUHH

TOoM Yl - CeKuHH

01-03

04-05
06-07
08-09
10-11
12

13-16
17-22

ToM 1X - nneHapHoe 3acepaHue "I'eonoruyeckHe NpoBjieMH OXpaHH

okpyxanmell cpenu", konnoxsuyms 01-06, nporpamma "JuTo-

cpepa”, cuMnosuym "MeTasrsIoreHMA M MECTOPOXOEHUA ypaua",

a Taxxe Te3HCH,

1983 roma

ToM X - aBTOPCKHR yKasarens.

CnepyeT OTMETHTH

npucnaHHee B OprkomuTeT nocine 1 HoAGps

, YTO B KaXOOR CEeKUHM W KONJIOKBUYME TEe3UCH
pacnonoxess B andaBUTHOM MopAnke /naTHHckoM/ No GaMHIWKM aBTOPOE.

H.A.BOTIAHOB

'eHepanbHHA CeKpeTaphb
OprxomMuTeTa



PREFACE

Abstracts presented for the 27th International Geological Congress
are divided up into twenty two sections and six colloquia. On top
of this we have added the abstracts submitted for the Plenary Meeting
"Geological Aspects of Environmental Protection", for the Special
Session of the International "Lithosphere" Programme and for the
Special Symposium "Metallogenesis and Uranium Deposits”.

The whole is published in ten volumes divided up in the following

way:

volume I
volume II
volume III
volume IV
volume V
volume VI
volume VII
volume VIII
volume IX

volume X

Sections
Sections
Sections
Sections
Sections
Section

Sections
Sections

01 to 03
04 to 05
06 to 07
08 to 09
10 to 11
12

13 to 16
17 to 22

Plenary Meeting "Geological Aspects of Environmental
Protection”, Colloguia 01 to 06, Special Session

of the International "Lithosphere" Programme and
Special Symposium "Metallogenesis and Uranium

Deposits"

as well as abstracts received by the

Organizing Committee after November 1, 1933
General authors index.

Lastly, for each section and colloquium, the abstracts are
classified in alphabetical order of the authors.

N.A .BOGDANOV

General Secretary
of the Organizing
Committee



CEEDIRA/SECTION 17

HWHXEHEPHAA TEOJIOI'MA
ENGINEERING GEOLOGY

Conveners: M.Arnould, M.Langer, E.M.Sergeev

" AMINI MORTEZA, Engineering Geology Dpt., Geol. Survey Iren, Iran

THE BEHAVIOUR OF THE MORTARY AND TRADITIONAL BUILDING AGAINST EAR-
THQUAKES

Iran is located in a highly seismic part of the world, and many
parte of the Country have frequently been destroyed by Catastrophic
earthquakes.

During the Past 82 years alone, Casualties numbered about 60.000
for exeample the Catastrophic earthquake of Dasht-e-Bayaz (1968),
which occurred ‘in an area of low population density Caused loss of
lives of about 12.000 persons, 180 villeges destroyed and 12,000
houses_levelled to the ground, rendering 70.000 people homeless.

This paper aims at studying all the damsged houses from the earth-
quake's engineering viewpoints (i.e. shape of the buildings, domes-
tic materials used for mortery building and lastly, behaviour of
such building against earthquakes), that occurred in"GHAENAT" ear-
thquake beiﬁg situated in south "KHORASSAN" Province, northeast
"TRAN",

The earthquake was of magnitude Mb=6.2 that Struck the area on the
November 19°®, 1979 at 02.21,22'' G.M.T equal to 0.5.50"F® (local
time).

The earthquake caused extensive damage in an area of 1800 sz

ling 171 people, and injuring 271.
About 50% of the entire buildings including 1600 dwelling unites

were destroyed.

kil-




AWANYEV V.P.,VOLYANYK N.V.,Rostov Civil Engineering Institute,Ros-
tov-on-Don,USSR

ASSESSMENT OF LOESS ROCKS CHANGES IN THE PROCESS OF UNDERFLOODING
ACCORDING TO THEIR THERMODYNAUIC CHARACTERISTICS

Rock-messes, engineering geological elements and separate semples
of rocks which are of definite volume a@8nd consist of 8. great number
of particles m@y be observed @s thermodyngmic systems, bound with
the surroundings. The subsided loess rocks lying lower then the
Se8son moisture change zone a8nd higher then the capillary border
over the groundwater level (GWL) are a thermodyn@mic system alike
the above mentioned.

During underflooding (i.e. during the rise of GWL or condensation
accumuletion of water) their dynamic equilibrium, which they kept
for some time, is disturbed, Simultaneously, the dec8y of some part
of rock microagregetes, i.e. the growth of its dispersivity, tzkes
place; their @ppears 8 process of hydromica "montmorillomitization",
while hydromica is 8 loess rocks clay fraction relic basis, There
8lso 2lters porosity, degree of concentration and composition of
pore solution in loess rocks.

411 the changes 8re sensitively a@ffecting the value of sucling-in
pressure, which on thermodynamic point of view, is equal to frece
enthalpy of water in rock pores, In its turn eath2lpy is counected
with entropy which, due to 8n objective connection with informetion,
serves 3s 8 degree of disorder of thermodynamic system. Assessing
the genereal entropy through the value of sucking-in pressure and
8lso assessing some of its perts thet ere offected by the chenges
of dispersivity, mineral composition, porosity etc., the deyree and
directivity of loess rocks properties ch@npes in the process of
their underflooding may be determined and forecsst.

AHAHBES B.I., BOJHHUK H.3., PoCTOBCKMii MHMEHENHO-CTDOMTENBHHH
HHCTHTYT, T.PocToE-Ha-lory, CCCP

OLEHKA W-MEHYMBOCTH JIKCCOBHX IIOPOJL B IPOLECCE TOLTOIEHAR 110 WX
TEPMOLVHAMIECKYM XAPAKTEPMCTIICAN

MaccHEH, WHEEHEDHO-TE0JIOTMYecKAe 2JIeMeHTH U OTheJbHEe 00pasuH MOopo,
mMexne onpelnesieHHwl o0keM ¥ COCTOsMuMe M3 MHOXECTRa 4YacTHL, MOXHO
DACCMATPMEATE KaK TepMONMHAMIYeCKHe CHCTEMH, CBASAHHHE C OKDYyXsmieft
cpenoii. IlipocanouHHe JIeCCoBHE TIONOAN, 3aJeranilie HUXe 30HY CEe30HHHX
A3MEHEeHNH RIAXHOCTH W PHUE KalWJNADHOH# KafM= Ham yDOFPHEM I'MYyHTO-
Bux Box (YTI), ARNANTCA MONOGHOH TepMONMUMHAMUYECKOW cicTenoii.

TIpy nopromnenun (T.e. nogwretie YO wmi MUK KOHEeHCALNOHHON HAKOINEHL



EJaTH) OHM EHBOIATCA M3 COCTOAHMA JMHAMWYECKOT'0 DABHOEECHH, P KOTO-
TOM HaXOMWJMCh ONMpPeNeJIeHH:i 0TDe30K BpeMenn. llpy 9TOM NpOMCXOIMT
pacnaji 4acTH MUKDOSIDETaTOR TMODONH, T.e. YPelWyeHwe ee JINCNeDCHOCTH;
PO3HUKAET Mpolecc "MOHTMODHJUIOHM3ALMK" THAPOCAWIH — DEJMKTOE0i OCHO-
BH TAUHACTOH Gpakipy JN€CCOBHX MODON. WMEHAWTCA Takxe MODPUCTOCTH, KOH-
[EeHTDaIMa ¥ COCTaB NMUPOBHX PacTBOPOE B JIECCOENX MOPOJAX.

Bce u3MeHeHMA YYTKO CKa3HBANTCA HA EeJVYMHEe BCACHBaMLEro IaBJeHWd,
KOTOpOE C TepMOIMHAMMYeCKoi# TOUKM 3peHMd DPABHO CROGOJHON BHTAJIBIAN
PONH B MOpAaX TOPONH. B CROW 0OYepernh, 3Ta XapaKTeDPHCTHKA CRg3aHa ¢
sHTponMeit, KOTOpas B CHJY OGBEeKTHBHOH CBA3M C mHpopmammell CayxuT
Mepoil HeyTOPANOYEHHOCTH TepvoIMHaMudeckoil cuctemu. OneHMEag oO0UyH
SHTDONMIT Yehe3 PENWUNHY BCACHBaWUEro NARJeHMs, 3 Takke  dacTd ee,
VYUTHPAKUME W3MeHeHVe IHMCIepPCHOCTH, MUHEeDAJEHOTO COCTSRa, MOpHCTO-
CT¥ T T.N., MOXHO ONDEIENSTH M MPOTHOSUNOPATEL CTENeHb ¥ HANparJIeH-
HOCTH M3MeHeHVr# CRoiiCTR NECCOBEX MOPOJ B NDNOLecce HX TMONTHmneHAs,

ANDRONOPOULOS B., Engin. Geology Dept., IGME, Athens, Greece

THE IMPORTANCE OF INVESTIGATING SOME MECHANICAL PARAMETERS OF THE
GROUND FORMATIONS IN THE MICROZONE SEISMIC STUDIES

Based on the results and the experience of a few "microzone seismic"
studies, of rather experimental type, elaborated in Greece till 1980,
a first model of a thorough study of this kind has been undertaken
in the asrea of Perachora during 1982-83. In the frame of this study
it appears quite clear how the good mowledge of the true velues of
some ground parameters influence the real figure of the seismic zo-
nation and the calculation of the necessary coefficients.

ANDRONOPOULOS B., Engineering Geology Dept.,I G M E, Athens,Greece
FORMATION OF UNDERGROUND CAVITIES INTO SANDY MATERIAL

The case of formation of underground cavities in a depth of some me-
ters into loose sandv quaternmary sediments is described and the fac-
tors controlling the appearance and evolution of these cavities are
discussed. It is especially pointed out the role of underground ero-
sion, through the circulation of water, and the importance of the
grain size analysis of the sandy soil, as well as the presence of
slightly differenciated soil material (gilty sand or clayey sand)

in hardly distinguished thin intercalations.

This material of weakly increased cohesion has the function of a
roof in the mechanism of the cavities formation.



ARDASHEV K.A.,KARTASHOVYu.M.,All-Union Research Institute of Mine
Geomechanics and Surveying ,lLeningrad,USSR; YUREL G.N.,Institute of
Geology and Combustible Mineral Research of the USSR Academy of Sci-
ences, Moscow,USSR

METHODS FOR EXPERTMENTAL MODELLING THE NATURAL PROCESSES IN
LABORATORY

The investigation of mechanism of deformation and failure of rock
mass is one of the most important problems in rock mechanics. It is
typical for underground constructions in soft rocks at large depths
that an area of partial or complete failure of rocks forms around
them.The properties of fractured rock permit to evaluate the loads
on the supports and structural stability of mine workings. For pre-
.diction rock mass stabilization and safe operations in mine workings
it is necessary to study the processes of deformation and failure of
rock including the area of post-failure deformations.

The authors have developed the methods for experimental modelling
the natural processes in laboratory.To imitate laboratory conditions
close to natural,a new test equipment,a special "rigid" Triaxiasl
cell has been developed.The equipment permits to evaluate the pro -
cesses of deformation and failure of rock with lateral pressure
value up to 100 MPa and to record information on pre-failure and
post-failure deformations.

The typical stages of deformation and failure of rock have been es-
tablished as follows: quasi-plastic,close to boundary state of stress
when the rock reserves the resisting strength close to maximum per-
migsible value and low increment in rock volume takes place; defor-
mation with intensive decrease in resisting strength and with for -
mation of main shear cracks,and when high increment in rock volume
takes place; deformation with slow decrease in residual resisting
strength of fractured rock when rock volume,practically,is kept un-
changed.

Deformations with high lateral pressures resemble viscous flow,In
such a case the properties of fractured and undisturbed rocks prac-
tically are identical.

APIANEB K.A., KAPTAWOB K.M., BcecowaBuii HayuyHO-ucclezopaTelsoxult
MHCTUTYT ropHO# reoMexaHukM m MapEmeidzspckoro Aexna, I.JleHun-
rpaz; KPENR T'.H., UH-T reomorus u paspaGOTKM TOPHYMX MCKO-

naeMsx AH CCCP, r.Mocksa, CCCP

METOZLVHA SKCHEPUMEHTAJBHOIO MOMENMPOBAHUA TPAPOIHNX [TPOLECCOB
B JAEOPATOPHHX YCJOBUfX

flccnenoBanMe MEXaHAaME AGQOPMMPOBAHMA M pAa3pymeHUs NMOPOLHHX MACCH-
BOB ABNAGTCA OAHOM M3 B&XHHX NpoCleM MEXaHUKM CKaABHEX MOpox. Jas



MOZ36MEHX COOpyXeHMH B cnralHx Nopozax M Ha GONBUMX DIyCHHEX Xapar-
TOpHHM ABIAGTCH 0CpPA30BAHME BOKPYI' HMUX OGHaCTH YacTUYHO MAM NoI-
HOCTBD Pas3pyWeHHHX NOpoA. CBoMcTBa TAKMX HADyWEHHEHX NOPOA ONpeAend-
DT HArpysKM HA Kpemb M ycTolYMBOGTH I'OPEHMX BHpPAGOTOK. JaA 00OCHOBAH-
HOTO MpPOrEO3MpOBaHUA ycTOWYMBOCTM NMOPOAHHX MacCHBOB, BMOMADNKHX IOp-
HHE® BHpaCOTKM, ¥ oOCecnevyeHuds GeaonacHOCTH paCoT HEOUXOAMMH MCCae-
ZOBAEMA NpOLEcCOB ZePOpMUPOBEHMR W PA3PYWEHMR IOPHEX NOPOA, BKAK-
yafd OOGAacTh 38 IMpEeZenoM NDOYHOCTH.

ABTopaMyu paspaGoTaHa METONMKE SKCNEPUMEHTAJBHOI'0 MOAGAMPOBAHMSA NpU-
poZHEX npoueccos. JAAA BOCCO3XANMA B 1aCopaTopMM ycunoBuM, CIMBKEX K
HaTypHHM, paspadoTaHa HOpafd MCOHTATENBHAEA aNNaparypa - CNeNuaAsHEM
"gecTKWIH" cTAOCMNOMETD, NO3BOZRKMUA MCCHeZOBATH NponeccH AsfopuMEpo-
BaHWA ¥ Pa3pyWeHHs NOPOZ NPY BEAWYHEAX GOKOBOTO JAaBISHWA 70O

I00 Mla c perucrpanueit Zefopuanmht Zo M 3a DPEZENOM NPOYEOCTH.

B pesyasraTe Mcc/A8ZOBaHMIl BHABNGHH X8NIKTEDHHE CTazuM Aefopuupona-
HHMR ¥ paspyuweHHs MOPOZ: KBASHNIAILUYECKOe OKOZONpeznensHO® Aefopuupo-
BAHKE MDY COXPAHEHHMH CONPOTUBJNGEMA NMOPOZN, GIM3KOr0 K NPEAGIBHOMY C
HeGoNBUMM YBeNNUOHWEM 00BeMa; XefopMHPOBEHHE C HHTGHCHUBHEM CHAZOM
CONpOTMBJEHWA M paspymeHHeM NMOpOAH ¢ OOpa30BaHMeM MATHCTPalNBHHX Ha-
pyusEul OKaINBARIEr0 TUNA ¥ OCHOBHEM yBemudyeHueM oOnema; Asdopumpo-
BAHKE NpU 38MOAJIOHHO yMeHBUNAKMOMCA OCTATOYHOM CONPOTHBAGHHME pas3py-
wesHOM MOpPOAH NpM NPAKTHYGCKE HOUBMOHHOM O0BeME.

Mlpy BHCOKMX OOKOBHX AaBAGHHAX nérhopmpo:aanns HOCHT XapaKTep BA3KOI'O
TeyeHMA. B 3TOM cAyyae cBOHCTBA HAPYUEHEWX M HOHAPYWOHHHX NOPOA
NpaKTHYECKH OfMHAKOBH.

BADIULZAMAN MOHAMED Y. and SHEHATA WILLIAM M., King Abdulaziz Uni-
‘versity, Saudi Arabia

ENGINEERING GEOLOGICAL ASPECTS OF THE MARBLE OCCURRENCES AT WADI
TURABAH, SAUDI ARABIA

Wadi Turabah Marble forms a part of the Precambrian metasedimentary
sequence of the Arabian Shield. It is exposed as a series of elon-
gated and steeply dipping ridges elevated 20 to 80 m above the
chlorite schist which the marble intercalates. The bedding of the
marble beds and the spacing of the main joint set range between
few centimeters and 1 m and between few centimeters and 2 m respec-
tively.

Wadi Turabah marble is relatively homogeneous, pinkish to grayish
in colour fine grained and moderately hard. The physical properties
of the marble varies with the degree of weathering, the colour and
the percentage of the siliceous impurities. The average dry density
is 2.79 g/ns, the bulk specific gravity ranges between 2.64 and
2.77, while the apparent porosity ranges between 0,27 and 0.67.



Both the abrasion and weathering resistance are good. The Poission's
ratio ranges between 0,18 and 0.5, the dynamic modulus of elastici-
ty ranges between 4.2 x 105 kg/cm2 while the tangent modulus ranges
between 3.0 x 10° and 8.0 x 10° kg/cmz. Other physical properties
are still under investigation.

Field seismic profiling revealed that large blocks can be exploited
2 to 3 m below the ground surface. Investigations also indicated
that 25% of the reserves consists of fine quality marble while the
remaining 75% of the reserves is either highly fractured or inter-
sected by siliceous veins and can only be used in reconstituted
marble industry.

BALAEV L.G., BOGDANOV I.Ya., All-Union Research Institute of
Hydrotechnics and Land Reclamation;
ZLOCHEVSKAYA R.I., Moscow State University, Moscow, USSR

PHYSICAL AND CHEMICAL SPECIFICS OF DISPERSED SOILS AT MOISTENING

A distinctive feature of dispersed soils is their ability to get de-
formed at moistening, this bringing about considerable difficulties

in developing areas with these soils. A study of the nature of dis-
persed soils' deformability - their ability to swelling, subsidence,
high compaction - is of great practical importance for prediction of
their behaviour under construction, in particular, under land reclama-
tional works and, likewise, under changing hydrogeological and hydro-
chemical conditions.

The authors have studied the impact of physical and chemical processes-
moisture adsorption, surface osmosis, capillary phenomena - on the
deformability of dispersed soils. It has been disclosed that the im-
pact of these processes on the development of soil properties consi-
derably depends on the type of structural bonds in a seil prior to
soaking and, likewise, on the degree of soil moistening. Given a pos-
sibility to control moisture content in a soil, for example, at irriga-
tion, it is advisable to sustain moisture in them below the lower 1li-

mit of plasticity.

BAJIAFB J.T., BOTIAHOB W.f., Bceconseuft HayuIHO-MCCJHeN0BaTENbCKM
HHCTHTYT TEIPOTEXHMKN E MeJMoparpm; 3J0YEBCKAA P.M., MocroBckuit
TOCyIapcTBeHHHi yEmBepcuTeT, T.Mockma, CCCP

DUEHKO-XVMIMECKUE OCOBEHHOCTH JJCTIEPCHHX IICPOI IPM YBIAXHEHMH

XaparTepHO# 0COGEHHOCTHD NUCHOEDCHHX MOPOJ ABJAETCA CHOCOCHOCTE HX
IefopMEpOBATECA NpPH YBJAAXHEHMM, YTO BHSHBAET 3HAUUTEJBHHE TPYIHOCTH
Op¥ OCBOEHHMM TepPUTODHMi, 3aHMMEeMHX STHMH MODPONAMM .
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JisyueHue mpUMpoIH NedopMAPYeMOCTH IMCHEDPCHHX MOPoJ - MX HalyXaenocTH,
OpOCafo9HOCTH, MOBHIEHHO! YIUIOTHAEMOCTH - MMeeT GOJbUOe MpaKTHIe—
cKOe 3HavYeHMe JJiA leJeji NMporHo3a NOBENeHHWA JTUX NOpoN B CTPOMTENb—
cTBe, OCOOEHHO NpH MeJMOPATHBHHX padoTax, a TAKXe NpY U3MeHeHUH
THAPOTE€O0JOTMYECKAX H THIPOXMMAYECKHX YyCJ0BUi.

ABTopaMM NOKJaNa M3Y4YaJoCh BIMAHNE (MSHKO-XMMMYECKHX OPOLECCOE -
amcopllMR BJar¥, NOBEDPXHOCTHOTO "ocMoca", KaNMJUIADHHX ABJAEHMI -

Ha nedopMMpYyeMOCTH IICIEPCHHX IopoX. [loxaszaHo, 4YTO NposBJIeHWe JTHX
OPOLECCOR M DPOJIP MX Ipy (OPMUPOBEHME CRO{fCTRE MODOIH CYWECTBEHHO 38—
BUCHT OT THINA CTPYKTYDHHX CBfisef B Heill N0 3aMaduMBaHUA, 8 TaKEe OT
CTENneHd YEJAXHEHHWA INOPOMH. [IpM BOSMORHOCTH DEryJMPOBaHHA COLEeDEa—
HEA BJAATY B NOpole, Hampumep IIpM OPOMEHMH, PeKOMEHIyeTCA Honuep—
EMBATH BIARHOCTH B HMX HE BHIEe HHEHEIo MpeleJia NJIACTAYHOCTH.

BANKWITZ P., BANKWITZ E., Central Institute of Physics of the Earth,
Acad. Sci. GDR, Berlin, GDR

PALEOSTRESS ANALYSIS FROM JOINT AND FAULT PLANES FOR THE ESTIMATION
OF THE RECENT STRESS FIELD

The symmetry of joint and fault individuals is based on the symmetry
of the stress field acting during the fracture process. This rela-
tion belongsto the fundamentals for determination of paleostress and
deformation axes. The surface features of the planes and tectonic
informations which are used for the reconstruction of the deforma-
tion field will be discussed. By morphological criteria the main
plane of deformation and the stress tensor is determined.

The investigations must be done separately for the different gene-
rations of joints and faults. Similarly, differences in stress in-
tensity should be estimated for each generation of planes. The me-
thod may support suggestions about stress conditions during diffe-
rent fracturing periods. The results enlarge the knowledge about the
behaviour of rock bodies.

BAHKBWTL] II., BAHKBUTL 3 , LeHTpancHuit nHcTHTYT dusuxu 3emnu AH TP,
r.bepmas, TP

AHAJM3 [OJA NAJEOHATIPAYEHAY C NOMOUBD TUIOCKOCTER TPEIMH ¥ HAIPSEEHW]
A OUEHKW COBPEMEHHOI'O [0JIfi HAIPAKEHWA

CummMeTpHA B MUIOCKOCTAX HADYNEHWA W TpemWH ABAAETCHA BHPAXEHHEM CHMMe-
TpHM MONA HanpAXeHWi#t BO BpemA npouecca o6pas’soBaHWA paspuwea. 970 OT-
HOMEHME - OCHOBA oMnpefeieHus ocefl noaeft naneoHanpaxeHE! ¥ nedopma—
uuit. OGpACHADTCA MOBEPXHOCTHHE XADAKTEPHCTHKM IUIOCKOCTE! M TEKTOHM-
yeckHe medopMaluM, KOTODHE HCMNONb3YDTCA OJA PEKOHCTDPYKUMM MONA fe-
dopmanmu. Hexoms u3 mopdonoruueckux KpuTepues,onpeneNsuTCA IIaBHASA

1



MA0CKOCTb AedOpPMALMM ¥ TEH3OP HANpAREHMA. PasnuuHue NOKONeHWS TPemuH
W HADYmEeHMA HNOAXHN KCCAGUOBATHCH OTAEABHO. AHANOTHUHO pas3AMUMA B
WHTEHCHBHOCTH HANDAKEHWA NONKHH OUEHWBATHCA OAA KARNOTO MOKOASHWA
nrockocTed. MeTon mogTeepmiaeT pesyAbTATH MCCAGNOBAHHA YCIOBHR Hal-
pAXeHMs B DA3AWUHHe NEPHOAH OGPA30BAHWA Pa3JIOMOB. PesyapraTn uccne-
MOBAHHS CMOCOGCTBYDT NMOHHMAHHD MOBENEHHA TOPHEX NOPAX.

BARATZ N.I., Siberien Automobile and Highway Institute, Omsk, USSR

ALTERATIONS IN GEOLOGICAL ENVIRONMENT CAUSED BY URBAN CONSTRUCTION
IN OMSK "

Construction and industry became in our days an importemnt ceuse of
alterations in natural and geological environment. The intensity of
this influence becomes more and more considerable with the growth
of industrial and civil construction, development of public services
and amenities. Choice of heavier and multistoreyed constructions,
intensification of traffic caused the accumulation of static and
dynamic effects upon the s0il and alterations in its phyaical and
mechanical properties. Dense arrangement of bulldings, terrain leve-
1ling, filling up of ravines and quarries, silting of sands and
slags influence the formation of artificial soil as well as the cha-
nges in natural relief. Asphalting of roeds and squares, increasing
length of water ducts, changes in relief disbalance the drainege and
subsoil water circulation. There is a general increase in the level
of the sub-soil waters. The above mentioned factors lead to the fow-
mation of complex geologicel processes and engineering problems. In
the urban aree complex processes caused by changes in the bed-rock
tension and disbalence of drainage prevail. Alterations of

natural conditions lead to changes in construction end maintenance
conditions as well as in methods of prospecting and design.

EAPALl H.M., CEGEpcKEll apTOMOCHIBHO-NODOXHHE HECTHTYT, T'.OMOK,CCCP
WMEHEEVE TEONOIWMECKO} CPEIN IIPH TOPOICKOM BACTPOMKE B r.OMCKE

HEEeHEPHO-CTPOETENPEAA B X03AfCTBEHEAA JEATOIBHOCTE YeJOBEKA CTAIE
MOUHHM (PAaKTOpOM, mpeoCpasywiEM NDEDOINHE TEONOTHYECKHe YCNOBHA. ME-
TEHCHBHOCTE BO3HeRcTRAA qénm;exa Ha TeONOTHYECKYD OCCTAHOBKY DAC—
TeT B CBASH C POCTOM NDOMHIMIEHHO-TPaRNAHCEOTO CTPOMTEIRCTEA U Gua—
royorpotcTea ropona. [pEMeHeREe Gollee TAXOMHX KOHCTpyrumd, pocT
STAXHOCTH, yBEANYSHAE ABTOMOCAILEOTO TPAaHCNOPTA OCYCIOBAIE HApAc-
TanEe CTATHYSCKEX H JHEaMUYECKEX BOsXeicTBEAl HA T'DYHTH X A3MEHEHEE
HX (uSHKO-MeXARHHYSCKAX cBOfAcTB. [lloTEHas sacrpofira, BepTHKANBHAS
IIaHADOBKA, BACHIKA OBPATOB, KAphepOB, HAMHB NECKA H SOJOMIAKOBOIO
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MaTepuaZa BIEADT KAK B3 HOopMEpOBaHMe ECKYyCCTBEHEHX I'DYHTOB, Tak X
52 R3MEHGHHE ecTeCTBeHHOro persefa. AcfarsTEpoBaHME JOPOT E IAOKA-
zelt, yBeIEYeHEe NPOTAXEHHOCTE MOASEMEHX BOJOBENYMEX KOMMyHERATME,
gaMeHeHHe pedbeda BefeT K HADYWEHED NOBEDXHOCTHOTO CTOKA aTMocdep-
HHX BOX B ESMEHEHED DeXEMa TDYHTOBHX BOJ. HadmoiaeTcs ofmee noBH-
MeEne YPOBHA IDYHTOBHX BOX. OTH X6 (AKTODH OEASHBANT BIHAHEE HA
fopMEpOBaEEEe CHENEJHYECKOIO KOMIAEKCA EEXSHEpHO-TeONOTHYSCKEX HpO-—
meccoB E gpueHul. HamGoanmee pasBETHE HEA TEDPPATODHEE I'OPOJA NOXy M-
JE NpOIecCcH H ABTEHEA, BHSBAHEHE H3MeHEEHEM HANDAKGHHOTO COCTOSENS
NOopOH, EsSMeHEHHEM IAIPOTeCNOIEYeCKEX YCIOBER H HapymeHHeM NOBEDX~
HOCTHOTO CTOKA aTMOC{EDHHX BOJ.

VsMeHeEES MPEPOSHHX yCIOBME NDEBOZAT K HSMEHEHED yCHOBEE CTpONTENS-
CTBa E SKCIIyATAIER 3JaHEE B cOoODyZeHER M OKasHBAeT GONBMOe BIES-
HEE BA COJEDEAHNE B METONUKY ESHCRAHEZ B NPOEKTEPOBAHHA.

BARISONE G., Dip. Georisorse e Territorio, Politecnico di Torino,Italy

A STUDY FOR A RATIONAL EXPLOITATION OF AGGREGATE RESOURCES IN ALPINE
VALLEYS. A CARTOGRAPHIC SYNTHESIS OF RESULTS FOR THE SUSA VALLEY
(PIEDMONT, ITALY)

A great number of valleys in Italian Alpine Arc are, in this period, subjected to
an intense anthropization, owing to the great urban development of turistic centers
and to the construction of some important national and international roads and
railways. This fact obviously involves a great demand of aggregates, whether for
concrete (and therefore of specified quality) or for embankments, demand that the
usually small local quarries are unable to satisfie, being conditioned by a reduced
availability of raw material and by the more and more heartfelt environmental and
ecological requirements.

The purpose of the study here presented was therefore to plan a rational utilization
of local resources of aggregates, in order to ailow a considerable increase of the
production without an indiscriminate environmental trouble.

The Susa Valley was selected as test area; it is an alpine valley near the urban
pole of Turin, with important roads and railways under enlargement or construction
(connections with the French territory by means of the Moncenisio and Monginevro
passes and by the roadway and railway Frejus tunnels).

At the basis of the work the following criteria were selected:

- To distinguish, by means of land survey and laboratory analysis (petrographical,
mineralogical and grain size determinations), the "valuable" aggregates (i.e.
qualified for concrete making) from the less qualified aggregates for embankments.
- To individuate, among the areas well fitted to produce valuable aggregates,
(essentially the alluvial sediments on valley floor), those with a maximum ratio
between the volume of exploitable materials and the quarry surface; for this purpose
a census of sample logs, of existing data from excavated pits, foundations and road
projects was made and was of undoubted aid.

- To analyse, with the help of aereophotogeology also, the areas subjected to
landslide or to hydrogeological hazard (moraine and debris slopes under instable
conditions, escarpments subject to rock falls, areas with flood risk, active fans,
etc.), and to study their reclamation in connection with a significant recovery of
agoregates.
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- To resolve the possibility of recovering the wastes of local quarries (in activity
or not) of Timestones, marbles, gneisses, etc., to obtain reef blocks (for flood
control) and aggregates for concrete or embankments.

-To study the possibility of coupling and integrate the above mentioned extractive
activities with the recuperation of spoils and their utilization as aggregates

(with a resulting more ecocnomic yield of the quarries).

The final result of the work was a localization of the most favourable areas (under
economic and territorial aspect) for aggregates production, an estimate of the
amounts of recoverable resources and a schematic classification of the materials
according to their "quality" (i.e. their aptitude to provide reef blocks or
aggregates for concrete or embankments); a synthesis of these data was embodied in
a thematic map at 1 : 25,000 scale, of which some exemplifying areas are shown here.

BAULIN V.V., DANILOVA N.S., Production and Research Institute for
Engineering Prospecting in Construction}

VELICHKO A.A., Institute of Geography of the USSR Academy of Sciences
Moscow, USSR

REGULARITIES OF PERMAFROST DISTRIBUTION AND FORMATION IN QUATERNARY
PERIOD

Permafrost as a part of the whole natural complex is formed under de-
finite natural conditions and influence of regional and zonal factors
The alteration of natural factors causes the change of permafrost.
Permafrost possessing thermal inertia is late in reacting on the al-
teration of environment. According to the degree of thermal inertia
all permafrost characteristics are divided into several groups. The
most inertial characteristics have been formed for tens and hundreds
thousand years. So in order to reveal modern peculiarities of perma-
frost distribution and formation it is necessary to use paleogeogra-
phic analysis. The traces of permafrost show that almost all the ter-
ritory of the USSR passes several phases of cryogenes in Pleistocene.
The last great permafrost expansion takes place in late Pleistocene,
when the southern borderline runs along latitude 47-48° North, i.e.
Las advanced 1500-2000 kilometres to the south. In the European part
of the USSR it is possible to distinguish at least three stages of
cryogenes; in Siberia it is a unified wave which has already begun in
middle Pleistocene. In Holocene the milding of permafrost conditions
takes place throughout the territory. In the period of optimum the
southern borderline of permafrost advances several hundreds metres to
the north in comparison with modern one; the temperatures are 2-3°
higher than modern; permafrost degradates but has a lot of relict fea-
tures of severe late Pleistocene.

So in Quaternary period permafrost of the USSR suffers complex recon-
struction, different in different regions. Modern permafrost condi-
tions are much milder than extreme conditions of Pleistocene. With a
help of paleocryogenic analysis it is possible to fix significant and
repeated alterations of environment in Quaternary period.
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BAY/MH B.B., JIAHWIOBA H.C., IIpoMsronCTEReHHHE ¥ Hay9HO-HCCIENORa—

TeJBCKEAl MHCTATYT N0 MHREHEDHHM M3HCKAHWAM B CTPOHTEJBCTEE;
BEMMKO A.A., Macturyr reorpadmm AH CCCP, r.Mockma, CCCP

3AKOHOMEPHOCTH PACIT'OCTPAHEHMA W POPMMPOBAHMA MEPSIHX TOIL B
YETBEP THYHOM IEFUOLE

Mepsine ToJuM K8K 4aCTH NPHPOIHOTO KOMILIEKCa {OpDMMpYmTCS B oIpe-—
IeJeHHHX NPUPOIHHX YCJOBHAX IIOT BJMAHWEM DETHOHAJBHHX M 30HAJNBHHX
OpEpoJHHX (faxTopoB. MaMeHeHNe NDUPONHHX (AKTODOB BH3HBAeT H3MeHe-
Hue Mep3JHX ToJm. Mepsaawe Toymm, o0aanas TeloBoft MHepiMei, Ha m3—
MeHeHHe NPUPOIHHX YCJOEAE DearmpybT ¢ ONpeleJieHHHM 3ana3IHBAHHEM.
Ilo creneRy TemnOBOR MHEPIME BCE XaDaKTEPHCTHKA MED3JHX TOJI IeadT-
cqa Ha rpyund. HamGosee MHEDIMOHHHE XapaKTepUCTHKY QODMADYOTCA B
TeUeHHe JECATKOE ¥ COTEeH THCAY JieT. [[09TOMy BHABJEHEE COEDEMEHHHX
ocofeHHOCTe# pacmpocTpaHeHEa ¥ GOPMAPOBAHMA MeDP3JHX TOJI BRINYSET
najeoreorpafudecknit aganus. Cneny Mep3JHX TOJI NOKS3HBAWT, YTO
mouTE BeA TeppuTopmA CCCP B maeficTomede mpowsie HecKoJabko $as Kpmo-—
reHesa. [locleIHAA MOWHAA SKCIAHCHA MEP3JHX TOJI HMeJa MecTo B
NosfHeM IWeficTolleHe, KOTJa KEHAA TDAHWIA MEDSJHX ToJu OpPOXOoiuna IIo
47-48° ¢c.l., T.e. ODPONEATaJAch K kry Ha I1500-2000 M. B Emponeit-

ckoit gactu CCCP BhpeaseTcA mo kpailHeft mepe Tpu 8Tama KpHoreHesa; B
Cuémpu  9To0 eIMH&A BOJHA, HadYaPlaAcAa elle B cpelHem mueficromewe. B
TOJIONEHe NPOMCXOIET NOBCEMECTHOE CMATYEHHe MeD3NOTHHX YCJAOEBH{i, B
Nepuoy ONTHMyMa WEHAA TPAHMIA MEDP3JHX TOJI NPONBUI'@eTCA K CeBepy Ha
HECKOJBKO COT KHJOMETDOB OTHOCHTEARHO COEPEMEeHHOW; TeMmepaTypH Ha
2-3° PHue COBDEMERHHX; Mep3JNe TOJIM HAXOLATCA B JAeTDaialEOHHOM CO-
CTOAHAH, HO HMMEKT MHOT'O DEJMKTOBHX 4YepT CYDPOROT0 IOSuHemieficTomeHo-
BOro BpeMend. Taxkum o6pasoM, B YeTBEPTHIHOM IIE€PHOJe MeD3JHE TOJIHA
CCCP mpeTepmesd CIOEHYD NepecTpOi#Ky, HEOIVHAKOBYH B PASHHX DETHO-
Hax. CoBpeMeHHHe Mep3JIOTHHE YCJOBHA MHOT'O MArYe SKCTDEMaJbHHX YCJI0-
Brit mneftcromesa. llaneoMepsNOTHHE AHANMS YCTAHABNMBAET SHAYATENBHHE
¥ HEOZHOKDATHHE H3MEHEeHWA IPHPOJHO# cpelH B 4eTEeDPTWYHOM NEpHoze.

BOZINOVIC, DUSANKA; MARKOVIC, GORDANA; CORIC, SLOBODAN; éAKI,
LASLO; SUTIC, JOVAN, Faculty of Mining and Geology, Belgrade,
Yugoslavia

SQLE NEW IDEAS ON DEFORMABILITY OF LOESS SOIL

A considerable part of Belgrade terrain is built up of loess, of
variable thickness, ranging between 5 and 25 m. Wishing to make a
contribution to the rationalisation of construction works, we study
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the behaviour of intact loess, above the groundwater table, when
exposed to loading. In this paper are used the results of prior
investigation as well as the newest experiments carried out in the
Laboratory of Soil .llechanics at the Faculty of Mining and Geology,
in Belgrade.

Considering the complexity of internal bonds and the pronounced ma-
croporosity (n = 45 - 55%), the deformation and failure of loess
have a specific development. Loaded up to the critical value - close
to the structural strength, the footing penetrates into the soil as
a pile. The sinking continues until the directly underlying zone
changes its density i.e. starts spreading laterally, activating

the lateral pressure. This densification is the result of the des-
truction - microfailures of the stiff carbonate links, often helped
by increased moisture content. Even the smallest quantity of water
(below 5%) namely, leads to the swelling of the existing clay com-
ponent (illitic - montmorillonitic), destroying, in this way, the
remaining internal links.

The characteristic plastic zone, spreading below and around the loa~—
ded footing (encompassing the very surface of the terrain), can de-
velop only after considerable vertical deformation which a building
usually cannot bear.

In conclusion, the importance and the necessity of selecting the
allowed bearing pressure on the basis of allowable settlement of
the building, is pointed out. Accordingly, the researcher have to
direct their analyses towards the stress - deformation relation

and its discontinual character, which does not primarily depend

on the increased water content. As the soil strength after the
structural failure cannot be used because of great deformation, the
foundation problem on the loess terrain, in complex city conditions,
calls for an economical analysis of some alternative solutions

such as: a) the application of amelioration (artificial densifica-

tion), b) stiffening of the building or C) deep foundation.
Building standardsfor loess soil, in our country, do not exist yet.
Engineering ~ geological map, cross - section and results of labo-
ratory investigation refer to the Zemun loess plateau between the
rivers Danube and Sava, near Belgrade.

BOMBOE PETRE, STROIA FLORICA ,University of Bucharest, Romania

ESTIMATION OF THE SLOPES SLIDING RISK IN CLAYEY ROCKS SUPER-
CONSOLIDATED BY STOCHASTIC METHODS

The superconsolidated clayey or marly formations are characterized,
in certain geological structures, by the variaebility of the 7' and
¢ experimental velues. In these cases the average values calculated
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display very large confidence intervals, leading to estimations of
stability with reduced confidence levels.

A risk coefficient is proposed on the basis of the size and probabi-
1ity of the confidence intervals of the 7’ and ¢ average values,for
the estimation of the confidence level of the factors of safety,
calculated by means of conventionel methods of checking up the slo-
pe stability.

The stochastic method is suggested, inatead of conventional methods,
for the structures with en excessive variability of the 7 and ¢
experimental values. The sliding risk is determined by statistic
distribution of the stability factor values, obtained by successive.
iterations, within which all the significent combinations of the 7
and ¢ values obtained experimentslly are turned into account. The
statistic distribution funetion of the values of the factor of sta-
bility is identified and the sliding risk for the o{ dipping and
constant H height are calculated.

The dependence between the slope dipping and the sliding risk is
analysed, a new operational strategy for the identification of the
optimum geometry of the slope being proposed, corresponding to the
minimum sliding risk, achieved with minimum expenses of hand labour
and energy .

BOHN PETER,Hauptpbteilungsleiter im Zentralamr fir Geologie,
Budapest, Ungarn

DIF ROLLE DER GEOLOGIE IM UMWELTSCHUTZ UNGARNS

~ In der vergangenen 10 Jahren. konkretisierten sich in Ungarn alle Um-

weltschutzaufgaben der Geologie sowohl auf dem Gebiet der wissensche-
ftlichen Forschung wie in der Praxis. Die Umweltschutzgeologie (En-
vironmental Geology) sonderte sich ab und wurde selbstandig, sie be-
kam ihren endgultigen Platz mit allen Verbindungen im System der sta-
atlichen Fithrung und unter den wissenschaftlichen Zweigen der Geolo-
gie. Unter den Forschungsmethoden der Umweltschutzgeologie finden
wir jene der Lithologie, Sedimentologie, Geochemie, Hydrogeologie,am
nechsten aber steht zu ihr die Ingenieurgeologie. Das begriindet die
Erorterung in diesen Sektion. In der Einfithrung behandelt der Verfas-
ser diese Fragen msusfiuhrlicher., Im weiteren spricht er vom Schutz der
Erdkruste, da eine primar wichtige geologische Aufgabe ist und zu dem
viele Themen gehoren: Aufgaben im Zusdmmenhang mit dem mineralischen
Vorratsschutz; Kartierung der regionalon Verunreinigungsempfindlich-
keit; Nutzung der Halden; Rekultivierung der Tagebaugruben;Deponie
der radioaktiven und -toxischen Abfélle; Ausarbeitung einer Umweltsch-
utzsedimentologie; geologische Aufgaben beim Schutz der Tiefenwasser;
Aufschliessung von Rohstoffen zum Umweltschutz; Naturschutzgebiete
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und Objekte der Geologie; Prognose der umweltschutzgeologieschen VWir-
kunden. Der Verfesser behandelt diese Fragen auf Grund von praktisch
realisierten oder in Reelisation befindlichen Arbeiten und Forschun-
gen. Die Demonstration der Resultate geschieht derartig, dass die

Teilnehmer die generell verwendbaren Erfahungen kennen lernen konnen.

BONDARIC G.K., Moscow Geological Prospecting Institute,
Moscow, USSR

SYSTEMS APPROACH IN ENGINEERING-GEOLOGICAL FORECASTS

The forecast of engineering-geologicel conditions of complex
geological objects - geological systems at different levels, in-
cluding prediction of functioning of natural-and-artificial geolo-
gical systems, seems to be possible to be made on the basis of
systems approach., The theoretical foundation of the forecasting
methed is the general theory of relationships between the geologi-
cal environment and external environments and the theory of spa-
tial-time variation; these theories suggest the methodology of
engineering-geological forecasting - systems approach and analyti-
cal description of movement (evolution) of the geological environ-
ment. In order to forecast the homogeneous geologicael aystem, it
should be closed, decomposed, its structure and interrelationships
responsible for functioning of the system should be studied. Om
this basis, at first, a concepiual model of the geological system
and then its mathematical model are made, and the forecast of
functioning of the system, based on extrapolation of the function
of its state for the future, is developed. The prediction of the
heterogeneous geological system consists in its subdivision into
quasihomogeneous subsystems,obtaining of forecasts for each sepa~
rated subsystem and in reconstruction, using the obtained «stima-
tes, of the structure of the field of geological parameters for
the moment of time being predicted. Systems approach ensures
correct solution of the problem of the relationship between the
human soclety and the geological environment.

BOHJIAPYIK I".K.. MocKOBCKHMiE I'e0JOr0OpasBeNouHNit MHCTATYT, r'.Mocksa,
CCCP

CHCTEMHHIT TOJXOZ IPH VHXEHEPHO-TEOJOTYYECKIX ITPOTHO3AX

[IporHO3 HHESHEDHO-TEOJOIHYeCKHX YCJAOBEH CJORHHX TIe0J0rNdecKuX
O0BERTOB ~ T'EOJIOTHYECKEX CHCTEM DASHH¥ yPOBHel, B TOM YHCNe
nporHos (YHKNEOHHDOBAHEA NPFPONHO-TEXHAYECKHX TeONOoTHyecRuX
CHECTEM TPeNCTABNAETCA BO3MOFHHM pASPACATHBATE HA OCHOBE
CHCTEMHOT'O noxxond. TeopeTwdeckmit dasmc MeTolA NMPOTHO~
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SHDOBAHMA COCTABJANT MHTEHCHEHO DaspadaTHBaemas o0masd TEODHEA B3a-
moneftcTBufl TeoJOrHYeckoit CPelH C BHEWHMMHE CpelaMd  TEOpHA Mpo-
CTPSHCTECHHO-EDEMeHHO# M3MeHUMBOCTH, NpeXonpefesdmuHe MeTONONOTHD
HHEEeHEPHO-TEOJIOTHYECROT'D IPOIHO38 — CHCTEMHHE moIXoll ¥ aHAJNTEYe-
cKOe ONECAHME NBMXEHMA (BBOJOIME) TeoJormdeckoft cpemu. Lna mpor-
HO33 ONHOPOXHOH reosorMyeckoit cHCTeMH cJenyeT ee 3aMKEYThH, Npo-
BECTH LEKOMIOSHIMD, HMCCJIELOBATH CTPYKTYDY M BaamvomedcTeHs, 00y—
caoBs@Pamime QYHKIMOHMpOBaHUE cHcTemu., Ha 2Toff OCHOBe COCTaBJAKNT
cHauala KOHIENTYyalbHyn, 8 3aTeM I MaTeMaTAYeCKy® MOoIeJ¥ Ie0Jord-
yecKoit CHCTEMH M paspadaTHBAnT NPOTHO3 ee (YHKIMOHMDOBAHMA, OCHO-
BagHEu{ Ha SKCTpamoJAIME (yHKOMM ee COCTOAHMA HA GyIyuee Bpewmsd.
[lporE03 HEONHOPOXHOH I'e0JOrMYEeCKOll CHCTEMH 38KJWYAETCA B ee pas—
GHEHEH Ha8 KBA3MOIHOPOINHHE NOICHCTEMH, NOJYYEeHMN OLEeHOK IPOTHOS0B
InA Kaxgolt BHIeJeHHO# NOACHCTEMH H B BOCCTAHOBJGHWH IO MOJIYIEHHHM
OUEHKSM CTPYKTYPH MOJA reoJOTHYeCKHX IIapaMeTpoB HA NPOTHO3UpYyeMHH
MOMEHT BpemeHM. CHCTeMHuli MOOXOXI 0GeClHedYHBAET KOPPeKTHOe pelleHHe
ImpodaeMs B3amMOIeACTBHS dYeJoBeYeCKOTo o0mecTsa ¢ IeoJorHYecKoft
cpenoit.

BORDEA ION,Ministry of Electric Power, ARMAS ION , VADUVA CONSTANT IN,
MOLDOVEANU TRAIAN, Institute for Hydroenergetic Research and Design-
ing; Bucharest, Romania

NEW TRENDS IN THE ENGINEERING GEOLOGICAL INVESTIGATION QOF THE
BUILDING WORKS

The choice of the calculus values of the main geotechnical parame-
ters (f, ¢, Ed., Ee etc.) is most important for building dimensio-
ning. At present a great number of field end laboratory engineering-
geological investigations are necessary for establishing these va-
lues, which mean great expenses and long periods of time.

The peper presents correlations between the physical parameters,
measured by geophysical methods, and the physico-mechanical parame~
ters of the rocks, determined by classical methods. These correla-
tions allow the reduction of the investigation volume by clessical
methods and the extension of the geophysical methods.

BOTTINO G., VIGNA B., Politecnico di Torino, Italy

GEOLOGICAL~TECHNICAL MAPPING FOR EVALUATING AND RATIONALLY EXPLOI-
TING CLAY FROM THE TERTIARY PIEDMONTESE BASIN

This paper gives a rough outline of the methodology used and of the
Tesults obtained from a wide research, on a regional basis, aimed
at planning quarrying in highly anthropic areas (identification of
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deposits, use of materials, territorial constraints). For the pre-

liminary survey, sedimentological criteria were used ae well as

traditional techniques, for reconstructing the sedimentary basin

and consequently the characteristics of the deposits.

The definition of the quality of the material was made by size ana-

lysis, mineralogic X-ray analysis, the determination of porosity on

baked and analysis under the heating microscope.

On the basis of these analysis it was possible to divide the clays

according to their quality for map-making purposes as follows:

= clays suitable for low quality bricks

- clays suitable for high quality bricks (special bricks, floor and
ceiling elements, etc.)

- clays suitable for glazed pottery

= clays suitable for high fired bricks

- clays suitable for light concrete aggregates and expanded mate-
rials.

This division is intended to provide indications on the potential

use of materials, irrespective of their present use, aiming as much

as possible at the maximum exploitation compatible with present

technologies.

The evaluation of the morphological parameters and the use of the

territory have also contributed to the final definition of the ton-

nages of the single deposits; to this end, particular attention was

given to landsliding areas or areas which are critical from the

hydrogeological point of view.

The census and the typifying of landslide phenomena made it possible

to distinguish the areas that are not suitable for quarrying from

those where it is possible to exploit only where this is preceded by

a detailed geotechnical survey followed by reclamation of the slope

in question.

Lastly, typical examples of interference between quarries-stshilivy

on the slope and agricultural use of the ground are considered,

pointing out the geological-technical parameters that influence the

phenomena observed and the relative technical solutions proposed.

BROWZIN B.S., Office of Nuclear Regulatory Research, US Nuclear
Regulatory Commission, Washington, USA

GRANULAR LOESS CLASSIFICATION BASEL ON LOESSIAL FRACTION

Loess might be identified by two index properties: the granulometric
composition and the dry unit weight. These two indices are necessary
but not always sufficient for identification of loess. The 0.01-0.05-mm
fraction is predominant in typical loess. On the basis of analyses of
samples from three continents, it was concluded that the 0.01-0.05-mm
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fraction deserves the name loessial fraction. Based on the loessial
fraction concept, a granulometric classification of loess is proposed.
Loess-like deposits possess loessial, properties, but to a lesser de-
gree than pure loess. There is a gradual transition from loess to
loess-like deposits with loessial characteristics. For this reason,
authors of research papers on loess use a multitude of adjectives to
describe qualitatively the loess they study. The granulometric compo-
sition chosen as the first ‘essential and nonarbitrary characteristic
of loess and loess-like formations in this paper provides a definite
borderline to delineate loess from loess-like sediments. In addition,
the proposed classification of loess and loess-like sediments based on
the relative amount of coarse and fine fractions :provides a numerical
definition of the adjectives clayey and sandy as:dpplied to loess and
loess-like deposits. A triangular chart is used to cléssify loess.

BUACHIDZE I.M., DJANDJGAVA K.I., Sector of Hydrogeology amd
Engineering Geology of the Academy of Sciemces of the Georgian SSR,
Tbilisi, USSR

PROBLEMS OF RATIONAL EMPLOYMENT OF THE GEOLOGICAL ENVIRONMENT OF
THE SEA SHELF ZONE

Vast scope of man's engineering activity at the seasides notably
affects natural geological environment of the shelf zone and modi-
fies dynemics of natural processes, this frequently may demage

to nationsl economy.

Investigations conducted at the Caucasian Black Seaside and
shelf revealed that a most actual problem at protection and ratio-
nal development of the geological environment involves scientificel-
1y well-founded arrangement of harbours and coastprotecting struc-
tures within the sea littoral which is stabilized by along-shore
drift flows originating as a rule at the major rivers' outfalls.

In young geosyncline seas sbove 80 per cent of beachforming material
account for river drift. Therefore another essential point concerms
study of the effect of river run-off control upon sea coast stabili-
ty. Outfall improvement, dan comstruction on mountain rivers stea-
dily bring about reduction of solid run-off alimenting alomgshore
drift flows and, consequently, to drift deficite within the littoral
and coast erosion. Thus at projecting hydrotechnical construction at
a river it 1a necessary to make allowance for artificial balance of
drift deficite within the sea littoral.
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BYADMISE M.M., JIRAHIETABA K.J,, CeKTop I'EAPOTEONOTEM  FHEeHeDHOM
reoworem AH I'CCP, r.Tommmcm, CCCP

MPOBIEMH PALVOHAJBHOTO WCIOIBE30BAHVA T'ECICTVYECKO! CPEH
UETH20BO! 30HH MOPA

KonoccanrHue macmTadH FHXeHepHO-Xo03fiicTBeHHON NeATeNBHOCTH HA MOD-
CEMX no0epeXbfAX BHOCAT CYMECTBEeHHHEe K3MeHeHHA B eCTeCTBEeHHYWD Ieo-
JorrYecKy cpeny mesmboac# 20HH MOpA, MEHANT AMHAMEKRY NPAPOIHHX
NIpOmeccoB, Y70 MOXeT HAHECTH ymeps HapoXHOMY Xxo3afterBy. Kak moraszan
OMHT MccieloraHwt Ha noGepexbe M mMeabde UYepHOTO MOpA B mpelesax
KaBkasa, onuoff m3 paxHelmmx npodsem B OGNACTE OXPaHH ¥ DAIMOEANRHOI'O
VCIIONE30BAHMA T'eOJIOTHYecKolt cpelH ABNAeTCA HAYYHO OCOCHOBAHHOE
pasMelieHre MOPTOB X Geperos3amWTHHX coopyxeHult B Geperoroft 3oHe mops,
noanepx¥Baemo? B ycTONUEBOM COCTOAHEM BIOJbOEDPETOBHME NOTOXAMM HA—
HOCOB, CepymMMM Hayano, Kak MPAaBWIO, ¥ YCThEeB KDYNHHX pex. Orcoga
BHTEKAaeT BHBOJ 00 VCK/NYEHVHE CTDPOMTENBCTRA MODCKEX VHXEHEDHHX CO-
opyxeHu B 30HAX NepeMelMeHHA BIOJhO0eDeI'OBHX NOTOKOB HAHOCOR GOJb-
mofft eMKOCTH BO K30eXaHNe HW30BHX DPA3MHBOB Oepera. B Moromux Teo-
CHHKJMHAJEHHX MOpaAx Gonee 80% miameo0pasywileT0 MATEDWANA BHHOCHTCH
pexamy, moaroMy Ipyrof mamHofi npodnemo’t sABAAETCA FCCJELORAHRE
BIUAHUA 3apeTyJEPOBAHEWA DEYHOr'0 CTOKA HA YCTONYMBOCTE MOpCKMX Gepe-
roB. [lepedpocka yCcTheB, CTPORTEJRCTBO IMJICTFMH HA TODHHX PEKAX HEYK-
JIOHHO BeiyYT K COXKpANeHMD TBeDAOre CTOKA, NMHTAKNEro BLOJLGeDEeTOBHE
NOTOEY HAHOCOB, M, KAK CJeICTB¥Ee, K iedMINTY HAHOCOB B Generoroft
30He ¥ K DA3MHBAM MOPCKMX GeperoB. CielcBaTeNBHO, NPM OCYMECTBIEGHUE
TPOEKTOB TI'MiPCTEXHMYECKOTO CTPOWTE/NbCTBA HA perax HeGGxO,LLHMO yup-
THBATE MCKYCCTBEHHYN KOMIeHcalwo igeluuura HAHOCOB B Geperomoft 30He
MOpH.

CAVALLIN A,, Department of Earth Sciences, University of Milano;
GIORGETTI F., Institute of Geology, University of Trieste;
MANFREDINI U. & PEVERIERI G., Aquater s.p.a., San Lorenzo in Campo (PS), Italy

SEISMIC HAZARD: COMPUTER ELABORATION IN THE FRIULI REGION (ITALY)

The evaluation of seismic hazard should analyze the regional geological (structural and neotectonics)
and geophysical (seismology, gravimetry and magnetometry) aspects, that allows us to construct a “‘seis-
motectonic” model, which can be applied to the physical characters of an area. Such a methodology,
elaborated at the computer, was applied to the Friuli region, Italy, affected by the 1976, M = 6.4, earth-
quake. Because the special distribution of geological elements and related seismological characters, by
means of statistics-probabilistic evaluations, differentiates from point to point, computer processes permit
to evaluate in detail the seismic hazard on regional scale.
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CANCEILL M., FOURNIGUET J.. GODEFROY P.. GROS Y., PEAUDECERF P.
gureau de recherches géologiques et miniéres (B.R.G.M.). Orléans. France

EVOLUTION NATURELLE D'UN SITE DE STOCKAGE : ESSAI DE MODELISATION

Tout site de stockage de déchets nucléaires est soumis & une évolution naturelle
inévitable dépendant de son contexte géodynamique (s.l.). Cette évolution est sous
le controle de processus d'origine soit profonde (séismicité, déformations tecto-
niques. réajustements isostatiques. volcanisme, diapirisme), soit superficielle
(altération, érosion, sédimentation). Les premiers sont a replacer dans le contexte
géotectonique régional et global ; les seconds sont conditionnés par les variations
climatiques & toutes échelles. Les interférences entre les paramétres., directes ou
détournées. sont nombreuses. Elles peuvent aboutir & un renforcement ou a un affai-
blissement de la barriére naturelle de protection. L'analyse qualitative et quanti-
tative des divers facteurs et de leurs interactions conduit a L'élaboration de-
scénarios d'évolution. Ils prennent en compte les relations deterministes ou pro-
pabilistes liant les processus. Les données chiffrées sont exprimées sous forme de
fourchettes., pondérées, et injectées dans le modéle. Celui-ci constitue un canevas
assez vaste pour &tre raffiné ou simplifié en fonction du degré de complexité vou-
lu. Cette prospective est menée sur plusieurs intervalles de temps : 0 & +3 siécles.
0 a+ 104 ans, 0 4 105 ans. Elle est appliquée, a titre d'illustration, & deux cas
réels correspondant & des textes différents.

CANUTI P., FOCARDI P., GARZONIO C.A., Dipartimento di Scienze della
Terra, Universita degli Studi di PFirenze, Italy

CORRELATION BETWEEN RAINFALLS AND LANDSLIDES

01d landslides in precarious conditions and new masses are moved or
removed by particularly heevy rainfalls. Relative phenomena to rock
slides and earth slides are examinated to evaluate the relations
among mess movements, rainfalls and interstitial pressures. After a
description of some mass movements teken from the literature, an
analysis of some geological examples of landslides occurred in Tus-
cany Region (where instrument systems are) is carried out in order
to research the value ¢f the critic pluviometric threshold for which
there is geological hazard of sliding.

CANUTI P., MORETII S.,Dipartimento di Scienze della Terra,Univer-
sitd degli Studi di Firenze;

BAZZOFFI P., RODOLFI G., ZANCHI .C., Istituto per to Studio e la
Difesa del Suolo di Firenze, Italy

SOIL =ROSION AS A RESULT OF THE MAN ACTIVITY-GOLOGICAL LENVIRONKENT
RELATIONSHIP. AN EXAMPLE OF QUANTITATIVE sVALUATION IN LUGLLILO
VALLEY (TUSCANY, ITALY)

The spreading mechanization of the agricultural activities has de-
termined, in the last decades, an enlargement of the fields gene-
rally obtained from natural landforms rearrangement without thé
employment of the necessary support practices. It has brought about
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a bresk in the weak equilibrium between the o0ld agricultural prac-
tice and the geological environment, increasing on sloping fields
morfogenetic processes and especially soil erosion. Therefore the
evaluation of soil losses amount assumes a basic role in the agri-
cultural planning.

After a syntetic and critical review of the more diffuse metodolo-
gles for the evaluation of the erosion risks, a new field rain si-
mulator is briefly described, which rapidly allowes to obtain re-
liable practical answers.

The study area was subdivided in homogeneous units for climatic,
lithologic, pedologic, morfometric and land use characteristics(land
units map). The employed methodology including the use of rain si-
mulator, establishes, for each unit, the analysis of the relation
between antropic activities (agricultural practices) and soil ero-
sion, in function of the most important factors acting in the ero-
sive process (rain erosivity, soil erodibility, slope length and
gradient, crops and support practices).

In this report the results related to the "Mugello Lacustrine Clay"
unit are reported; this unit is a part of the sample area under
study (liugello Valley, Tuscany, Italy), and it is representative
of a large extension in the ancient interappenninic lacustrine
basins.

CARR JAMES R., Univ. of Missouri, Rolla, Missouri, U S A

A NOTE ON THE IMPLEMENTATION OF A CONTINUUM FINITE ELEMENT APPROACH FOR STRESS
ANALYSIS IN JOINTED ROCK

A continuum finite element approach for characterizing stress variations in jointed
multilaminant mediums, developed by Zienkiewicz and Pande, is additionally useful
for more sparsely laminated systems if implementedproperly. This technique is
easily implemented in an existing finite element code employing isoparametric
elements. Using this technique, joints are considered to exist at Gauss integration
points. A Newton-Raphson technique is then employed to simulate the non-linear
elastic behavior of these joints using the stress state at each Gauss point
transformed to the local coordinate system of each joint. Theoretical joint behavior
should be assessed only relative to the state of stress acting in the direction of
each joint. For example, if stress normal to the joint is tensile, the joint is
considered to be open and element stiffness at the Gauss point is weakened in the
direction normal to the joint. It is not accurate to use the state of strain at
anytime to analyze joint behavior. In a continuum analysis, strain is a function of
Poisson's Ratio and reflects material expansion/contraction, not discontinuous
behavior.

GABATOVE DARINA and GRAMBLIGEOVA DANA, Civil Engineering Faculty of
Slovak Technical University, Bratislava, Czechoslovakia

THE STUDY RESULTS OF SANDSTONE POROSITY IN SLOVAKIA

The sandstone layers in Slovakia occur most frequently in the areas
of flysch sedimentation which cover 10.754 kn® of the total Slova-
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kian area of 49.013 kma. In the past an unsufficient attention was

paid to engineering geological study of sandstones. Presently the
sandstones, in connection with the need to ensure suitable construc-
tion and decorative stones in the flysch areas, are the object of
a prospecting geological investigation, as well as of a detailed en-
gineering geological study.
The presented paper gives the results of a long-term study of the
porosity of sandstones. The porosity conditions, the compactness of
rocks, their strength characteristics, deformation properties, ab-
sorption, resistance against weathering, frost resistance, seismic
stability, permeability, etc. The paper pays the main attention to
the relationship of simple compression with the porosity of sand-
stones. The detailed tracking of the said relationship was motiva-
ted by the fact that compression strength is a standart criterion
of the technical use of rocks.
Since the strength in simple compression is affected by several cha-
racteristics, in the first phase we followed by a multifold regres—
sion the relationship of strength in simple compression with these
basic petrographic factors: the median of sandstone grains of the
studied set, the percentual content of quartz, feldspars, muscovite,
cement, matrix of rock fragments and porosity. In fitting up the
set of studied sandstones consideration was taken to maintain a si-
milar age an equal character of cement and to avoid testing sam-
ples of weathered, or tectonically affected sandstones. Methods of
a multifold correlation anelysis were used to test the strength of
correlation bond of the said factors with the strength value in
simple compression.
Based on the results it is possiblo to confirm that the value in
sandstones for simplecompression is affected in the greatest measure
by porosity (85.9%), in a lesser measure by the content value of
matrix (4.66%), cement content 1,23% , median of grains (0.52%),
muscovite content (Q.SQ%) and feldspars (0.55&). The acquired re-
sults were the starting point for the construction of the regression
function by which we can calculate the estimated values for sandsto-
nes in simple compression.
With regard to the high percentage of porosity influence on the
simple compression strength detected by methods of a multifold
correlation analysis, further on we investigated only theﬁrelations
ship between the simple compression strength and porosity in the
same set of sandstones. A linear relationship appeared between
these values.
From empirically acquired data we estimated the regression line and
its confidence interval with the risk ofol= 0.05, of = 0.01 and
o = 0.1. The study results of linear regression and of the confi-
dence interval are graphibally represented and compared in table
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form with the results determined by a multifold regression analy-
sis.

The study results of sandstones of Slovakia clarified also the in~-
fluence of diagenetic and catagenetic processes on the formation
of physical and mechanical properties of these rocks.

CHAPMAN K.M., Hartebeestfontein Gold Mining Company Limited,
Stilfontein, Republic of South Africa

THE GROUND WATER BEHAVIOUR PATTERN AND FOUNDATION STABILIZATION
PRACTICE AT HARTEBEESTFONTEIN

Hartebeestfontein, which produces almost 100 kg of gold per working
day, has a mining lease area situated mainly over dolomite. A major
river nearby governs the regional drainage. The formation of sink-
holes and dolines, caused by fluctuations in the water table and
the flow of water underground, often accelerated as the result of
unavoidable or inadvertent surface activities, is common in such
terrains. To maintain production, meticulous ground investigations
under new inetallations plus periodic re-examination and stabiliza-
tion under existing ones, particularly key installations, is neces-
sary.

The local ground water behaviour pattern is controlled by three
impervious major dykes and two major fissure zones, the latter
draining surface water into-the mine workings. Monthly water table
measurements over 25 years show a steady rise to a limit over the
area of one fissure zone and a drastic lowering over the other.

The value of gravity techniques and thermal infra-red linescanning
for cavity detection in the Hartebeestfontein context, is discussed.
The procedures followed, for stabilizing ground and foundations,
are illustrated by means of case histories. The extension of the
techniques, learnt from the stabilization experience, to limiting
water seepage into shafts sunk through dolomite, is also discussed.

CHATURVEDI Lokesh, Environmental Evaluation Group, Santa Fe, N.I.,
USA

ASSESSMENT OF THE INTEGRITY OF GEOLOGICAL ENVIRONMENTS FOR PERMANENT
DISPOSAL OF RADIOACTIVE WASTES

Several areas under different geological environment around the
world are under active investigation for the permanent disposal of
radioactive wastes. The rock types under investigation are bedded
salt, dome ealt, granite, basalt, ash-flow tuff and shale, located
in & veriety of climatic, hydrologiec and geomorphic environments. A
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