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KpurTepun OPOCAAOYHOCTH JECCA M BO3MOIKHOCTH MX MCHOJb30BAHMA

g a”HaiM3a KPUTEPMM NPOCAZOYHOCTM OBUIM MCIOJNB30BAHBI DPE3YIbTATHI
NabopaTOPHBIX MCCIEOBAHMI IPOCAXOYHOCTM JNEcca paitoHa TPHABCKOM
BO3BBILIEHHOCTY. OILIEHUBAINCH Pe3yiabTaTsl 100 nmpo6 NpoCagoYHOCTH. AHa-
JM30M M CPABHEHMEM pa3JIMUHBIX NPUMEHsAEMBIX kpurepuii B UCCP u 3a-
py6exxom (ocob6erHo CCCP) aBTOpHI NPUILIM K 3aKJIIOUEHMIO, YTO IHPOCa-
JIOYHOCTh JIECCA XOPOLIO IPOrHO3MPYIOT Kpurepun PCH—28—78, TakxKe
MOAXOMAT M KPUTEPUM BIAKHOCTM VIBaHOBAa M Kpurtepuu rpe Sr < 0,6.
Kpurepun npocagouynocty no YCH 73 1001 HEOTPa)KaiOT MNPOCAJOYHOCTH
JIEcca BHEJNOM. Pemammmm OCTaéTcs TOJIBKO YacTb Kpurepus Sr < 0.6.
OcrajibHas 4YaCTh KPUTEPMIT HEBBIXOJUT 32 PAMKU KPHUTEPMUIT YCTAHOBJIEHBIX
B saboparopuoi npaktuke YCCP.

Criterions of loess susceptibility to subsidence and the suitability of their
use in engineering geology

With the aim to analyze criterions of loess susceptibility to subsidence
(structural collapse), results of laboratory tests on more than 100 samples
taken from the Trnavska pahorkatina hilly country in Western Slovakia
were used. The analysis itself and comparison of different criterions
utilized both in Czechoslovakia and abroad (mainly in the USSR) point
to the reliable prognostic value of the RSN 28—78 criterion (Standard
of the Bielorussian SSR). Structural collapse of loess as foundation soil
is well predicted also by Ivanov’s moisture criterion or by the limit
value of the saturation coefficient Sy < 0.6. The criterion of loess suscepti-
bility to structural collapse used in the Czechoslovak State Standard
CSN 731001 does not characterize the behaviour of loess in the whole
extent. Decisive value yields but partly the value of the degree of satu-
ration when Sy < 0.6 whereas the remaining constiiuents in the criterion
are not derived from such parameters which are tested currently in Cze-
choslovak laboratory practice.
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Spra$ patri medzi najrozsirenejsie po-
kryvné utvary v CSSR. Na Slovensku
zabera uzemie okolo 6000 km?, ¢o je 11 9
rozlohy SSR. Spra§ nema iba velké plosné
roz$irenie, ale dosahuje aj znaénd hrubku.
Je] najvidcsia hrubka sa zistila na Hron-
skej pahorkatine (40 m) a Trnavskej pa-
horkatine (36 m), ¢o, prirodzene, zavisi od
disekcie reliéfu a morfologickych pome-
rov.

Spras je urodnou podou najlepsej bo-
nity, ale veImi ¢asto sa na nej zakladaju
stavby, a to aj v pripade, ked to nie je
nevyhnutné. Spras je velmi nespolahlivou
zakladovou podou, a to pre prelia¢ivost.
Tato jej vlastnost spésobuje velké defor-
macie hotovych objektov, nahle nadmerné
a nerovnomerné sadanie.

Urcovanie preliacivosti spraSe

Pri volbe zakladania stavieb na sprasi
treba okrem iného poznaf aj oc¢akavanu
hodnotu prelia¢ivosti.

Preliac¢ivost mozno charakterizovat po-
mocou koeficienta pomernej preliacivosti
(imp) a stanovuje sa skuSkou na neporu-
Senej vzorke v laboratérnych podmienkach.
Ciselne sa uréuje pomocou dodatocnej de-
formacie po nasyteni vzorky vodou po péo-
vodnu vySku vzorky pred nasytenim pre
isté normalové napitie (najcastejsie ¢ = 0,3
MPa).

Prognéza preliacivosti spraSe

V uvodnych stadiach projektového rie-
Senia zakladania stavieb na sprasi sa vel-
mi Casto siaha po kritériach, pomocou kto-
rych mozno prognoézovat preliac¢ivost spra-
Se.

Viacsina kritérii, ktoré uvadza literata-
ra, sa zakladd na pomerne jednoduchych
vzfahoch medzi fyzikdlnymi parametrami,

ako je c¢islo poérovitosti, vlhkosf, stupen
nasytenia, Atterbergove medze (vlhkosf
na medzi tekutosti, vihkosf na medzi
plasticity) a objemova hmotnost. Niektori
autori uvadzaju kritéria preliac¢ivosti na
zéklade empirickych skusenosti. Chrono-
logicky prehlad kritérii preliacivosti uka-
zuje tab. 1.

Analyza kritérii preliacivosti

Na analyzu kritérii preliac¢ivosti sme
pouzili vysledky laberatéornych skusok
preliacivosti sprase z oblasti Trnavskej
pahorkatiny. Podla vysledkov zo 100 sku-
Sok preliacivosti z hladiska CSN 731001
{imp &1 0b) 50 vzoriek predstavuje prelia-
¢ivé zeminy a 50 vzoriek ma iy, <1 %, ide
teda o nepreliac¢ivé zeminy.

Preliacivost sprase sme prognozovali na
zaklade kritérii CSN 73 1001, SNiP II-15-74,
N. J. Denisova, J. Fedu, 1. P. Ivanova a
RSN 28-78 a porovnavali sme ich s labo-
ratérne stanovenymi hodnotami koeficien-
ta pomernej prelia¢ivosti in,. (Vysledky
prognoézy preliac¢ivosti sprasi podla uvede-
nych kritérii ukazuje tab. 2.)

CSN 731001 v ¢l. 51 oznaduje za prelia-
¢iva sprasSova zeminu, ktorej stupen na-
sytenia S, < 0.6 a sucasne

L o
1+ e,
[3.1]

Pritom druha ¢asf kritéria vychadza
z ¢isla pérovitosti v prirodzenom ulozeni
(en) a cisla porovitosti uréeného z vlhkosti
na medzu tekutosti (e’;) stanovenej skus-
kou podla Vasiljeva. Jeho grafické znazor-
nenie a vymedzenie oblasti prelia¢ivych
zemin je zrejmé z obr. 1.

Pouzitie uvadzaného kritéria komplikuje
fakt, ze sa vychadza z vlhkosti na medzi
tekutosti podla Vasiljeva (w’). V sucasnej
laboratérnej praxi sa vlhkosf na medzi te-
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kutosti stanovuje podla Casagrandeho porovitosti (e').

(wy), to znamena, Ze ziskané vysledky tre-

Druha ¢ast kritéria [3.1] ma okrem uz

ba prepoc¢itaf a iba potom stanovit éislo komplikovaného prevodu (Wp — W'y — €’)
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Obr. 1, Nomogram na urc¢enie en — e’t/1 -+ en

Fig. 1. Nomogram for the determination of en — €’r/1 4+ en
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aj taky nedostatok, Ze sa pri stanoveni plazma, ktord je hlavnym indikatorom fy-
vlhkosti na medzi tekutosti skuSa zemina zikalno-mechanickych zmien sprase a jej

v umele prehnietenom stave.

reakcie na vonkajsie vplyvy. S vyskytom

Pri hnieteni podlieha najva¢sim zmendm  plazmy, ktoru tvoria hlavne ilové mine-

Chronologicky prehlad kritérii preliacivosti

Chronological review of criterions used for structurai collapse

Tab. 1
- AUTOR ROK KRITERUM  PRELIACIVOSTI
1 DENISOV 1951 P e
€n
P_p
2 DENISOV 1951 Sh” & g
y [0 ep
n
3 PRIKLONSKY 1952 RS Sl e
€.~ ¢p
4 IVANOV 1956 G = SN 2B)
Ys(n-qon) "
w
= -w
5 FEDA 1964 K = > > 0,85
Ip
: en — e_
6 CSN 731001 1966 ——= »>-01;, Sp< 06
ud 1 & en
L N
7 SNiP 1I-15-74 1974 P= & - f " _01@02, Sr<08
1+ en
8| RN 28-7 1978 ilr)=-01 + 422e0- 012w,
9 r) Wn
RSN 28 78 1978 imp = = 009 ~ 356, ~ 186 -
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Prognoza preliacivosti sprase
Prognostics of loess susceptibility to subsidence

Tab. 2
PRELIACIVE Z.| NEPRELIAC. Z
'mp = 1.0% Imp<1,0 %
AUTOR BRVES WS POCET VZORIEK |POCET VZORIEK
- PRELIACIVOSTI N = 50 N =50
PRELIA-|NEPFE - | PRELIA-|NEPRE -
CIVE  |ualive | GIVE  |uACIVE
1 ¢ésN 73 1001 Pr=1f (Sr,e,,¢€ ) 45 5 3 47
(] 1
SNiP I1-15-74 Pr=f (Sr,ep.e.lp) 50 - 34 16
DENISOV K=f(ey,e ) 37 13 43 7
FEDA K= f (W Sr-Wp.lp)| 25 25 - 50
5 | IvANOV Wkr= fIn, 25 ) 41 9 3 47
(r) 8
6 | RSN 28 -78 imp= flen, Wy % 6 8 42
A
7 | RSN 28 -78 imp = f (e, Wn Wp)| 40 19 1 49
|

raly, su spiaté také fyzikdlne vlastnosti,
ako je Struktura, plasticita, chemické
vlastnesti, putanie a uvolfiovanie iénov
vody a pod.

Ilové mineradly s ostatnym mineralnym
skeletom spraSe vytvaraju také Strukturne
agregaty, Ze sa zemina nesprava plasticky.
Po rozruSeni prirodzenej $truktury agre-
gatov intenzivnym spracovanim v labora-
tériu sa vlastnosti ilovych mineralov pre-
javuju intenzivnejSie ako v prirodzenom
stave.

Analyza kritéria CSN 73 1001 ¢l 51 uka-
zala, Ze sa jeho druha cast pre spomenuté

nedostatky. zucastnuje na progndéze pre-
lia¢ivosti vo velmi malej miere (vidief to
z tab. 3). Rozhodujucim faktorom pri ur-
¢ovani typu spraSe z hladiska preliaéivosti
zostédva prva cast kritéria.

Sovietska norma SNiP-15-74 poklada za
preliac¢ivé zeminy, ktorych stupefi nasy-
tenia S, < 0,8 a ukazovatel P uréeny podla
niz§ie uvedeného vztahu je mensi ako
hodnoty uvedené v tabulke.

e,L sews By

P= ——
1+e,

[3.2]
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Cislo plasticity I'p Ukazovatel P

0,01 = I'p = 0,10 0,10
0,10 = I’y = 0,11 0,17
0,11 =T = 0,24 0,24

Oblasti prelia¢ivych zemin urcené v zé-
vislosti od ¢isla plasticity I', (vychédza sa
z W'y, stanovenej skuSkou podla Vasiljeva)
ukazuje obr. 2.

Druha cast kritéria oznacila za prelia-
¢ivé vSetky skumané vzorky, prva cast
spomedzi 50 nepreliacivych vzoriek iba 16.

Kritérium dava najnepriaznivejsie vy-
sledky spomedzi testovanych, a preto je
jeho aplikdca na naSe spraSe nevhodna.
Navys$e sa vychodiskové fyzikalne para-
metre nezhoduju s parametrami zauziva-
nymi u nés.

N. I. Denisov (1951) predpoveda prelia-
¢ivost zemin na zaklade koeficienta K, kto-
ry definuje ako

[3.3]

Za prelia¢ivé oznacuje zeminy s K < 1,0.
Pre veImi prelia¢ivé zeminy udava
K = 0,5—0,75, pre neprelia¢ivé zeminy
K =1,5—2,0. Kritérium neuréuje jedno-
znacne hranicu medzi prelia¢ivymi a ne-
preliac¢ivymi zeminami. Ak uvaZujeme, Ze
zeminy, ktorych K > 1,0, st nepreliac¢ivé,
potom kritérium vyhovuje asi na 80 %.

J. Feda (1964) zostavil vztah na urcenie
preliacivosti zeminy v zavislosti od para-
metra w,, S,, w,, a I,,. Za preliacivé zeminy
poklada také, ktorych

> 0,85

[3.4]

Spra§ skumaného regionu podla tohto

kritéria vykazuje preliac¢ivost v 25 pripa-
doch.

Podla I. P. Ivanova (1956) mozno za

Analyza kritéria CSN 73 1001 na uréenie typu sprase
Analysis of the CSN 73 1001 Czechoslovak Standard criterion of loess type

determination
Tab. 3
PRELIACIVE SPRASE NEPRELIACIVE SPRASE
imp= 1.0% imp = 1.0%
PRELIACIVE . | NEPRELIACIVE [ PRELIACIVE | NEPRELIAZIVE
PODCA KRIT. | PODUA KRIT. | PODCA KRIT. | PODCA KRIT.
PRVA CAST
KRITERIA sr-_<o,‘a 46| S, =06 | 4| Sr=06 |3 | Sp=08[47
, A CAST e, € e € e, ¢
DRUHA CAST N o] 49| ntgq| 1| P aigy a0 t<-01[ 10
KRITERIA 1+ep een ite, 1+eq
i
L { -€ e € e.-¢ e €
PRVA A DRUHA &L PO PP o PO (P SR [P i P B
CAST KRITERIA |. 1*eq T+en T*en *en
S =06 S, <06 S =06
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Fig. 2. Nomogram for the determination of P = e’ —en/1 -+ en
prelia¢ivi pokladat zeminu s mensou ako Na obr. 3 je diagram zavislosti
kritickou vlhkosfou (W, < Wy). Kriticki wy, =f (n, ys) za predpokladu ys=

vlhkost uréuje podla jednoduchého empi-
rického vzorca v zavislosti od n a y;s
takto:

17,3 (n — 28)

Wi, =
T, 1—001n)

[3.5]

=27 kNm~3, Vyplyva z neho, pri akej
porovitosti a vlhkosti mézu zeminy vyka-
zovat preliadivost.

Kritérium pomerne dobre odhaduje
preliacivost sprase skumanej oblasti. Spo-
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STUPEN  NASYTENIA

S (% = 270 KkNm)

Obr. 3. Kritérium prelia¢ivosti
podla Ivanova

Fig. 3. Loess susceptibility to
subsidence according to Ivanov
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medzi 50 vzoriek, v ktorych sa preukazala
preliac¢ivost, v 5 pripadoch neoznacéuje
vzorky za prelia¢ivé, v 4 pripadoch
Wi, = W,. Kritérium je vhodné pre svoju
jednoduchost a pohotovost.

Norma Bieloruskej SSR RSN 28-78 uva-
dza empirické vzorce, podla ktorych moz-
no odhadnutf hodnotu koeficienta pomer-
nej preliac¢ivosti:

ipp™ = —0,13 + 4,22 e,—0,12 w, (%)
[3.6]
imp'™ = —0,99 + 3,56 e, — 1,86 w,,/w, (%)
[3.7]

Na posudenie preliacivosti sa odporuca

brat vaésiu z dvoch hodnét.

Na obr. 4 je diagram zavislosti i, =
=1f (e, Wy) a na obr. 5 a 6 iy,,?=
={f (e, w, w,). Diagramy vymedzuju
oblasti prelia¢ivych zemin a odhaduju aj
velkost koeficienta pomernej preliacivosti.

Kritérium i,," ={ (e,, w,,~w,) dava
o nie¢o nizSie hodnoty preliac¢ivosti ako
spomenuté kritérium i, (" =f (e,, w,) a
zaroven poskytuje lepSie vysledky v odha-
de prelia¢ivosti.

Z analyzy kritérii preliaéivosti vyply-
nulo, Ze pre spra§ skumaného regionu
dobre vyhovuju uvedené Kkritéria, podIa
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STUPEN NASYTENIA s (¥ + 270 KNm°)

Obr, 4, Nomogram na urc¢enie
imp(r)  (podla RSN 28-78).
impM = —0,13 + 1,22 e —
0,12 wp [95]; pre ¢ = 0,2 MPa

Fig. 4. Nomogram for the de-
termination of i(r) (according
to RSN 28-78).imp(") = 0.13 +
+1.22 en—0.12 wn [%], for

s =0,2 MPa

55 —+

. 50
s g
5 &
; E
8 2
® 45 9
s

40

35?-

VLHKOST

Wh (%)

ktorych sa pohotovo odhaduje aj velkost
koeficienta pomernej preliac¢ivosti na za-
klade jednoduchych [yzikalnych para-
metrov.

Okrem Kritérii preliacivosti uvedenych
v tab. 1 sa u nas aj v cudzine pouzivaju
aj dalsie kritéria vychadzajuce z praktic-
kych skusenosti (platné pre vymedzené
regiony).

W. G. Holtz a J. W. Hilf (1966) odporu-
¢aju ako kritéria nasledujuce hodnoty:

a) objemovej tiaze suchej zeminy: pre
ya < 12,8 kNm~3, mozno ocakavaf vysoku
preliadivost; y4 = 12,6—14,4 kNm~3, spra$

je mierne preliac¢iva; ak y4 > 14,4 kNm~2,
spras$ nie je preliaciva.

b) prirodzenej vlhkosti: ak w, < 10 %, je
spra$ maximalne nachylna na preliac¢enie;
w, = 10—15 %, spras je sucha, ale s vy-
sokou pevnostou; w, = 15—20 %, spras
sa priblizuje k podmienkam po prevlih-
¢eni; w, > 20 %, spras je spravidla tak-
mer nasytend a pod zafazenim plne kon-
soliduje;

c) objemovej tiaze a medze tekutosti:
ak je objemova tiaz taka mald, Ze vlh-
kost po premacani je vyssia ako vlhkost
na medzi tekutosti, treba odéakavat malu
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pevnost v Smyku a vysoku schopnost
na preliac¢enie uz pri malom zataZeni.

V. Mencl (1955) udéava, Ze ak zemina
obsahuje viac ako 10—15 9 frakcie pod
0,005 mm a objemova tiaz suchej zeminy
je vacsia ako 15,0—16,0 kNm~3, zemina
nie je preliaciva.

D. Schalek (1975) oznacuje za preliac¢iva
taku zeminu, ktorej pérovitost n < 45 ?,
objemova tiaz suchej zeminy yq4 = 155

kNm~3 a stupefi nasytenia S, < 0,6.

V. F. Razorenov a A. V. Jakovlev
(1971) uvadzaju, Ze podmienkam prelia-
¢ivosti vyhovuje spras, ktorej n =47 9
(e =z 0,88), y4 = 155 kNm~% a S, = 0,6.

Na zéaklade vyskumov vlastnosti spraSe
Trnavskej pahorkatiny mozno predpovedat
preliacivost takej sprase, ktorej S, < 0.6
an>419%,.

A
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Obr. 5. Nomogram na urcenie imp") podla RSN 28—78). imp(r) = —0,09 + 3,56 e, —

— 1,86 Wn Wp ["¢]: pre ¢ = 0,2 MPa

Fig. 5. Nomogram for the determination of imp(*) (according to RSN 28—78), impt) =
= —0.09 + 3.56 en — 1.86 W Wy ["], for ¢ = 0.2 MPa
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Obr. 6. Hranice prelia¢ivosti imp) =1 9, pre wp=15—25 0/, (podla RSN 28-—78);
I / P /0

imp(t) = (0,09 +- 3,56 €n — 1,86 wn/'wp [%]

Fig. 6. Subsidalibity limits imp™ =1 %, for wp=15—25 per
RSN 28—78), imp(r) = 0.09 -+ 3.56 en — 1.86 wn/Wp [%0]

Zaver

Analyzou a porovnanim Vv CSSR  aj
v zahrani¢i pouzivanych kritérii bolo moz-
no dospief k nahladu, Ze prelia¢ivost spra-
e uvedeného regiénu pomerne dobre
prognozuju kritéria RSN 28-78 (rov. 3.6 a
3.7). Dobre vyhovuje aj kritériam kritickej
vlhkosti I. P. Ivanova (rov. 3.5) a kritériu
S, < 0,6 (pre spras s vicSou porovitostou
ako 41 %).

cent (according to

Hranice prelia¢ivosti uvedenych kritérii
na zaklade parametrov w,, n, resp. e, su
zrejmé z obr. 7, ¢o poukazuje na velmi pri-
buzné hranice preliacivosti.

Na zaklade vyskumov vlastnosti sprase
Trnavskej pahorkatiny moZno ocakavat
preliac¢ivost takej spraSe, ktora vykazuje
S, <06 an > 41 %.

Kritérium preliac¢ivosti podla CSN 73 1001
nevystihuje preliac¢ivost skumanej spraSe
v celom rozsahu.
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55 Obr. 7. Hranice prelia¢ivosti
na zaklade wpn a n, resp. pri
rs = 27,0 KNm-3, [ipn(r) =
=—0,134+422 e —0,12 wy
[%0]; Wkr=173 - (n —28) s

50 = (1—0,01 n)]
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Preliac¢ivost sprase =zavisi hlavne od preliacivych deformacii, ale rozhodujucim
dvoch fyzikalnych parametrov, a to poéro-  faktorom je stupen nasytenia zeminy.
vitosti a stupna nasytenia zeminy. Vysokd  Okrem spomenutych parametrov maju na
pérovitost sprasi je predpokladom vzniku preliacivosti vyrazny podiel rozli¢né Spe-
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cifika mineralogickej skladby zeminy, jej
genézy a nerovnaké typy Strukturnych
vizieb, ale tie pomocou zauzivanych fyzi-
kalnych parametrov vyjadrif nemozno.

Recenzoval M. Matula
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Symboly pouZité v €lanku: e, — ¢islo po-
rovitosti v prirodzenom ulozeni, e’ — Cislo
porovitosti pri vlhkosti na medzi tekutosti
stanovenej skusSkou podla Vasiljeva, wn —
vlhkost v prirodzenom ulozeni, wi — vlhkost
na medzi tekutosti stanovena skuskou podla
Casagrandeho, w'y, — vlhkost na medzi teku-
tosti stanovena skuskou podla Vasiljeva,
wp — vlhkost na medzi plasticity, wkr — kri-
ticka vlhkosf z hladiska preliadivosti, Ip —
¢islo plasticity, ak sa vychadza z wi, I'r —
¢islo plasticity, ak sa vychadza z w'i, Sr —
stupen nasytenia, ys — merna tiaz, ya — ob-

jemova tiaz vysuSenej zeminy, ¢ — norma-
lové napitie, imp — koeficient pomernej pre-
liag¢ivosti, imp(f) — vypoétova hodnota koefi-

cienta pomernej preliacivosti.

Criterions of loess susceptibility to subsidence and the suitability
of their use in engineering geology

PAVLA RYBAROVA — JAN SAJGALIK

In early stages of build foundations design
for areas covered by loess, the criterions
which enable prognostic appreciation of
possible structural collapse in foundation soils
are needed. With the aim to judge on the
suitability of hitherto used distinctive features
the results of laboratory tests on loess suscep-
tibility to subsidence were analyzed using
about 100 samples from the Trnavska pahor-
katina hilly country in Western Slovakia.
50 samples proved subsidable foundation soils
according to the criterions of the Czechoslo-
vak State Standard CSN 731001 when the
coelficient of relative subsidability imp > 1 ".
For the remaining 50 samples imp value pro-
ved to be under 1 %, and these are classified
as not subsidable foundation soils.

Prognostic appreciation of loess susceptibi-

lity to subsidence (structural collapse) was made
according to the requirements of the Czecho-
slovak State Standard CSN 731001, Soviet
State Standard SNiP 1I-15-74, Denisov’s
(1951), Feda’s (1966) and Ivanov’s (1956) cri-
terions and based on the Bielorussian Stan-
dard RSN 28-78. Another procedure was the
comparison of the obtained prediction with
values of the coefficient of relative subsida-
bility. Results of prognostic appreciation ac-
cording to different criterions used are in
tab. 2.

The Czechoslovak State Standard CSN
731001 indicates as -susceptible to subsidence
those foundation soils of loess composition
which have the degree of saturation (S;) less
than 0.6 and, at the same time
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The application of this criterion is however
hindered by the circumstance that it is set
out from the moisture at the creep limit de-
termined by the Vasiliev’s test (w’L) whereas
this value is determined curently in Czecho-
slovak laboratories using the Casagrande’s
test (wp). Another insufficiency relies in that
the moisture at ihe creep limit is not deter-
mined on soil samples at a natural state.
Hence the second criterion (see equation 3.1
in the Slovak text) influences but to a small-
degree the prediction of a subsidable loess.
An analysis of the Soviet State Standard
SNiP 15-74 showed that its use to loess soils
in question is unappropriate. Moreover, ini-
tial physical parameters are not used in Cze-
choslovakia. The criterion of loess suscepti-
bility to subsidence according to Denisov
(1951, equation 3.3. in the Slovak text) fulfils
the conditions in question roughly to 80 per
cent.

>—0.1

According to Ivanov (1956) foundation
soils with moisture under the critical value
(Wn < Wkr) are susceptible to subsidence

(structural collapse).

The value of critical moisture is determined
from the equation (3. 5). This criterion
predicts relatively well the susceptibility to
subsidence in loess and it is suitable even
for the investigated area. Within 50 samples
proved as susceptible to subsidence by the
recent analysis there were only five cases
when Wy = Wn. The criterion is suitable also
by its simplicity and availability.

The Standard of the Bielorussian SSR
RSN 28-78 introduces empiric formulas
(equations 3.6 and 3.7) allowing immediate
estimation of the relative subsidability coeffi-
cient value, Graphical plots (fig. 4 and 5)
allow to delimit areas of foundation soils
which are susceptible to subsidence and also
to estimate the relative subsidability coeffi-
cient value.

It is obvious [rom the analysis that those
criterions which easily allow to estimate even
the value of the relative subsidability coeffi-
cient based on simple physical parameters
are the most suitable in practice.

Besides the criterions indicated in tab. 1
several further criterions are used in Cze-
choslovakia and abroad being set out from
the practice. Their validity is restricted to
certain areas. E. g. volume weight of the dry
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foundation soil, natural moisture, volume
weight and the creep limit value are crite-
rions used by Holtz — Hilf (1966). The cri-
terion used by Mencl (1953) is derived from
the volume weight of the dry foundation soil
and from its mechanical texture. Porosity
and saturation degree are the physical para-
meters used in criterions proposed by Schalek
(1975) or Razorenov — Yakovlev (1971) a. o.
In the investigated area, loess as foundation
soil may be assigned as susceptible to sub-
sidence in cases when the degree of satura-
tion value (S;) is less than 0.6 and porosity
is higher than 41 per cent.

The analysis and comparison of different
criterions allowed to assume that structural
collapse of leess is- depending on two physical
properties i. e. on porosity and the degree of
saturation. High porosity of loess is condi-
tion for the development of depressional de-
formations however decisive role is played
at the same time by the degree of saturation.
Besides indicated parameters a pronounced
influence on the generation of subsidence
have several features in the mineralogical
composition of foundation soils, their mode of
origin and different types of their structural
bond. Most of these features cannot be ex-
pressed by currently used physical para-
meters.

The analysis of criterions used to the de-
termination of loess susceptibility to struc-
tural collapse illuminates advantages and
drawbacks of single methods and should
promote the designer to predict foundation
soil subsidence already at early stages of
build foundation design.

Prelozil 1. Varga

Appendix

Symbols used: e, — porosity number in na-
tural occurrence, e’ — porosity number when
moisture at the creep limit is determined by
the Vasiliev’s test, wy, — moisture in natural
occurence, W — moisture at the creep limit
determined by Casagrande’s test, w'L
moisture at the creep limit determined by
Vasiliev’s test, wp — moisture at the limit of
plasticity, wkr — critical moisture for struc-
tural collapse, I — plasticity number if de-
duced from wi, I'P — plascity number if
deduced from w’r, Sy — degree of saturation,
rs — specific weight, ;¢ — volume weight of
dry soil, 0 — standard tension, imp — coeffi-
cient of relative subsidability, imp(r) — coeffi-
cient of relative subsidability when calculated,



