N Experlmentalm Analyza Na%t.i
~—== 2003 E—

PASSIVE LATERAL PRESSURES ACTING ON THE STRUCTURE
EXPERIMENT NO. 3/2 - ROTATION ABOUT THE TOP

PASIVNI BOCNI TLAKY PUSOBICI NA KONSTRUKCI
EXPERIMENT C. 3/2 - OTACENI KOLEM VRCHOLU

Petr Koudelka', Jaroslav Valach?, Tomas Koudelka®

V poslednich Sesti letech je provadeén zakladni experimentalni vyzkum bocniho tlaku zrnitych vicefazovych latek,
ktery vyuziva fyzikalni i numerické modelovani. Teoreticka koncepce vyzkumu se zaméruje na chovani zemin a
poloskalnich hornin a vyzkum se zatim zabyval chovanim prakticky idedlné sypkych materialii pri riiznych
druzich pohybu opérné konstrukce. Vyzkum zaznamendva a analyzuje deformacni a poruchové procesy v
zrnitych télesech i prﬁbéhy a chovdm’ obou sloéek boc“m'ho tlaku (normdlovou i svislou smykovou) na rub opérné
normovych predpisech (wz literaturu). V roce 1997 a 1998 bylo vyvinuto a vyrobeno specialni stiedni zkusebni
zarizeni véetné dvouslozkovych snimacii tlaku. Opérna Celni sténa zarizeni miize vykonavat libovolny pohyb.
Pohyb stény a obé slozky tlakii jsou méreny v 5 snimacich.

V roce 1998 a v prvni poloviné roku 1999 byl proveden prvni strednédoby experiment El se zrnitym télesem z
velmi suchého (tekouciho) primyslového pisku, ktery prinesl nékolik malo ocekdavanych a novych vysledkii. Proto
byl pokus téemer presne opakovan (E2 - malé zmény technologie podle zkuSenosti z prvnim experimentem a 3
citlivejsi snimace) v druhé polovine roku 1999. Vyzkum pokracoval v roce 2001 a 2002, kdy byl zahdjen
experiment E3 dlouhodobym dil¢im experimentem E3/2. Pri ném byla opérna celni stena otocena kolem vrcholu
nejdiive aktivnim smérem o malou hodnotu (ven z télesa - aktivni tlak v klidu) a pak postupné smérem do télesa,
v paté o hodnotu 150 mm.

Prispévek uvadi prvni informaci o zahajovaci dilci casti tietiho, fyzikalniho experimentu E3/2. Béhem
experimentu bylo dosazeno mimordadné vysokych tlakii v poméru k velikosti télesa, které zpiisobily poruchy na

bocnich sklenénych stendch z bezpecnostniho skla a vedly postupné az témér k jejich destrukci. Experiment
ukazal, Zze bocni sklenené steny budou muset byt zesileny.
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In the course of the past six years, the research of lateral (earth) pressure has been proceeding
by means of physical as well as advanced numerical models. The theoretical concept of the
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research was concerned with the behaviour of soil and sort rock mass during various types of
movement of the retaining structure. The research monitored and analyzed the deformation
and failure processes as well as both components of the contact stress at the rear face of the
retaining structure, i.e. normal pressure and vertical friction. It was ascertained that the
behaviour of the soil mass was considerably more complicated than that considered by
standards and codes in force (see references). In 1997 and 1998 an original special
experimental equipment (including bicomponent tensors, a large stand and others) was
designed and developed for the research of lateral pressure of granular materials. The
retaining front watt of the stand can be moved arbitrarily. The movement and pressures on the
retaining wall are measured.

In 1998 and the first half of 1999 the
first medium-term experiment with a
mass of very dry flowing sand was
made which brought some little
expected and new results. Nearly the
same experiment was repeated in the
second half of 1999 exploiting three
additional tensors. The research
continued in 2001 and 2002 when the
long-term  experiment E3  with
pressure at rest and passive pressure
was made. The front watt was rotated
about the top first out of the mass
(active pressure at rest) and then step
by step into the mass more than 150
mm.

The paper presents the first
information about the third physical
modelling experiment E3 itself.
During the experiment a relatively
extraordinary pressure was attained
out in the mass that caused the failure
and destruction of both safety glass
sides. The experiment showed that the
lateral glass sides of the experimental
stand would have to be made thicker.

The design of the Smid-Novosad bi-
component sensor (Koudelka & Valach 2002) replaces the thin membrane of the pressure
sensor with a stiff plate or disk acting as a piston under soil pressure. Beyond the disk
(sensing plate) the sensor body houses a dynamometric annular component with strain gauge
sensors. In the course of the measurements the sensing disk is compressed by the soil and the
dynamometric ring is deformed radially. The friction forces at the sensing plate/soil contact
introduce also the tangential deformation to the dynamometric element.

The volume of the sample was 3.6 m3 due to its size 3.0* 1.0* 1.2 m. The material of the
tested mass was clear dried industrial sand with minimal water content passing through very
small holes.





