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SYNOPSI S The pl anned,  cent r al l y cont r ol l ed r esear ch- ,  pr oj ect i ng and execut i ve met hods
appl i ed f or  t he el i mi nat i on and pr event i on of  damages caused by cel l ar s i n gr eat  masses and 
endanger i ng mor e and mor e t owns i n Hungar y can ser ve as a ut i l i zabl e exper i ence f or  ot her  t owns 
havi ng si mi l ar  di f f i cul t i es.
Wi t h t he neut r al i zat i on of  t he cel l ar  syst ems t he gr eat est  t ask i s t he choi ce and t he pr act i cal  
i nt r oduct i on of  economi cal  and mechani zed t echnol ogi es compl yi ng t he best  wi t h t he geot echni cal ,  
sur f ace l oadi ng and ur ban ci r cumst ances f or  i nt er vent i on i n t he cel l ar s and not  t he r esear ch of  new 
cal cul at i on and di mensi oni ng met hods.

I NTRODUCTI ON

I n some Hungar i an t owns havi ng a gr eat  
hi st or i cal  past ,  pr osper ous and havi ng a 
devel opi ng i ndust r y even i n our  days -  wher e t he 
mor phol ogi cal  condi t i ons and t he geol ogi cal  and 
hydr ogeol ogi cal  ci r cumst ances made i t  possi bl e,  
cel l ar  net wor ks ext endi ng t o t he gr eat  par t  of  
t he set t l ement s,  mor eover  coher ent  cel l ar  
syst ems wer e f or med out  i n t he cour se of  t he 
cent ur i es.  These under gr ound st r uct ur es ser ved 
f or  t he sat i sf yi ng of  mor e demands:  t hey wer e 
used f or  st or i ng of  wi ne and f or  ot her  
economi cal  pur poses,  at  t he t i me of  t he Tur ki sh 
occupat i on t hey wer e ut i l i zed f or  escapi ng f r om 
t he enemy,  l at er  t hey became mi nes of  bui l di ng 
mat er i al .
The deep cel l ar s and cel l ar  syst ems can be f ound 
i n such a magni t ude t hat  t hey meant  i n t he l ast  
decades al r eady a speci al  sour ce of  danger  f or  
some t owns.
The maj or i t y of  t he cel l ar s came i nt o bei ng i n 
t he XVI I .  and XVI I I .  cent ur i es.  I n t he cour se of  
t he cent ur i es t hese wer e ei t her  f or got t en or  by 
l at er  ext ensi ons and connect i ons t hey devel oped 
t o be compl i cat ed cel l ar  syst ems.

GEOMETRI CAL LOCATI ON OP THE CELLARS,  THE 
GEOLOGI CAL BASI S OP THEI R ENVI RONMENT,  THEI R 
SI ZE AND STATE

A par t  of  t he cel l ar s was bui l t  i n weakl y l i my 
bount  sand of  t he Pl i ocene / Pannon/  age.  Above 
t he sand sl ope det r i t al  of  cl ayey and si l t y 
basi c mat er i al  t ook pl ace.  The ot her  par t  of  t he 
cel l ar s can be f ound i n r i odaci t e t uf f ,  or  i n 
Pl ei st ocene l i mest one and i n Mi ocene l i my 
sandst one.  The cel l ar s bui l t  i nt o sand wer e
-  al most  wi t hout  except i on -  r ei nf or ced at  t he 
t i me of  t hei r  const r uct i on,  because t hi s sand 
had al most  no cohesi on.  The cel l ar s bui l t  i nt o 
t uf f  and i nt o l i mest one ar e gener al l j r  wi t hout

r ei nf or cement .  Cel l ar s wer e made i n l oess and i n 
sandst one t oo.
The pr of i l e of  t he cel l ar s i s ver y changi ng 
concer ni ng bot h t hei r  shape and ar ea.  Cel l ar s of  
a pr of i l e of  6- 15 if wer e bui l t  wi t h a l engt h of  
3o- 4o m,  i n t he dept h of  6- 2o m under  t he 
sur f ace,  pl aced somet i mes on di f f er ent  l evel s 
above each ot her .  I n t hei r  l ocat i on r el at ed t o 
each ot her  gener al l y no r egul ar i t y can be 
di scover ed,  / as shown i n Fi g. l /

Fi g. l  Cel l ar s l ocat ed i n mor e l evel s 
wi t hi n r ange

As t o t hei r  gr ound pl an t hese cel l ar s and cel l ar  
syst ems ar e i n no conf or mi t y wi t h t he boundar i es 
of  t he bui l di ngs and par cel s,  t hey ext end 
mor eover  under  t he gr eat  par t  of  t he publ i c 
ar eas,  / as shown i n. Pi g. 2/
Number  of  t he cel l ar s r equi r i ng an i nt er vent i on 
i s 4. 500,  t hei r  l engt h i s 25o km,  t hei r  space i s
3 mi l l i on nf.
I t  i s of t en t hat  t he bui l di ngs above t he deep 
cel l ar s wer e t r ansf or med,  bui l t  of f ,  t hen 
r econst r uct ed and so t he cel l ar s wer e 
separ at ed f r om t he super st r uct ur es.
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NOTE

b u ild in g  

j f " "  s tru c tu ra l c e lla r

CCllar in  dep th ■■ 3 -5m  

ce lla r in depth- S-IOm j  

~~*2  ce lla r below 10 m  

— borde r o f p a rc e l

r equi r ed measur es on gover nment al  l evel  and t he 
co- oper at i on of  t he soci et y.
I n or der  t o sol ve t he t asks i n an ef f ect i ve way 
a St at e Commi t t ee was f or med i n 1974 whi ch 
det er mi ned t he sequence of  t he t asks t o be 
execut ed and assur ed f or  t hem t he f i nanci al  and 
t echni cal  condi t i ons.
The ar r angement  of  t he under gr ound spaces cannot  
be handl ed evi dent l y separ at ed f r om t he 
st r uct ur es on t he sur f ace.
The new char act er  of  t he cel l ar  el i mi nat i on 
wor ks had a mobi l i zi ng ef f ect  on t he Hungar i an 
t echni cal  publ i c l i f e whi ch f act  pr esent ed 
i t sel f  by t he execut i on of  t wo conf er ences and 
of  a successf ul  nat i onal  compet i t i on.
On t hese event s t he r esear ch met hodi cs of  t he 
unknown cel l ar -  and cave- syst ems,  t he way of  t he 
pr epar at or y and pr oj ect i ng wor ks,  t he choi ce of  
t he most  economi c neut r al i zi ng and r ei nf or ci ng 
t echnol ogi es,  f i nal l y t he new ut i l i zat i on 
possi bi l i t y of  t he cel l ar  spaces came i nt o 
pr omi nence.

Fi g. 2 I n t he gr ound pl an l ocat i on of
cel l ar  syst ems no r egul ar i t y can be 
f ound

Causes of  t he det er i or at i on of  cel l ar  consi st ency 
and i ncr ease of  t he danger  si t uat i on

The cel l ar s af t er  a si l ent  " pr esence"  of  mor e 
cent ur i es,  have cal l ed t he at t ent i on t o 
t hemsel ves al ways mor e f r equent l y si nce t he 
sevent i es.  Si nki ng of  r oads,  col l apsed bui l di ngs,  
t r af f i c devi at i ons occur ed.
I n our  days t he damages caused by cel l ar s pr esent  
t hemsel ves concent r at ed i n space and t i me.  The 
cause of  t hi s i s al r eady most l y wel l known,  t hi s 
can be summar i zed as f ol l ows:
I n t he X-[.  c ent ur y  t he s t ar t ed ur bani z at i on 
pr es ent ed i t s el f  at  f i r s t  by i nc r eas e of  t he 
magni t ude and wei ght  of  t he bu i l d i ngs , l a t er  on 
t he v ehi c l es  of  gr eat ~ax l e wei ght  and of  gr eat  
v el oc i t y  appear ed.  I n c ons equenc e of  t hi s  t he 
l i mi t i ng  wal l s  and concaj ner at i ons of  t he caves  
get  an al way s  i nc r eas i ng dy nami c al  and s t at i c al  
l oad.
The wat er  i s al so a f act or  pl ayi ng a gr eat  r ol e 
i n t he det er i or at i on of  t he cel l ar s.  Wi t h t he 
i nt r oduct i on of  t he publ i c wor ks f or  wat er  
suppl y t he wat er  consumat i on i ncr eased whi ch t he 
dr ai n of  t he sewage di d not  keep abr east .  The 
use of  t he home wel l s dr ai ni ng t he gr ound wat er  
ceased,  t he same t i me much mor e sewage as 
pr evi ousl y had t o be dr i ed.  Bel ow t he t owns t he 
l evel  of  t he gr ound wat er  st ar t ed t o r ai se.  We 
have t o t ake i nt o consi der at i on t he wat er s 
or i gi nat i ng f r om t he f r equent  f aul t s of  t he ol d 
suppl yi ng pi pel i nes and t he l ack of  t he l eadi ng 
of f  of  r ai nwat er s t oo.  Af t er  t he shower s of  
gr eat  i nt ensi t y t he cel l ar  col l apses and r oad 
f al l i ngs pr esent ed t hemsel ves al most  i n a t i me­
t abl e l i ke manner .
A si gni f i cant  f act or  i n t he det er i or at i on of  
consi st ency of  t he cel l ar s i s t he l ack of  
mai nt enance, t he agei ng of  t he st r uct ur al  
mat er al s.

The wor ks of  t he cel l ar  el i mi nat i ng or gani zat i on

The accel er at i on of  t he det er i or at i on of  t he 
cel l ar - consi st enci es pr esent ed i t sel f  as an 
el ement al  cal ami t y i n t he begi nni ng of  t he 
sevent i es.
The el i mi nat i on of  t he cat ast r ophi c si t uat i on

PREPARATORY- PROJECTI NG

Bef or e t he desi gni ng a many- si ded pr epar at i on 
and an economi cal  pr oj ect i on i s necessar y.  Fr om 
t hese t asks t he most  i mpor t ant s ar e f ol l owi ng.

Geodet i c sur vey of  t he cel l ar s

Bot h t he r esear ch of  t he caves and t he desi gni ng 
need an exact  geodet i c sur vey.  On t he cel l ar  
sur veys i s based t he r eal i zat i on map t oo,  
pr epar ed at  t he end of  t he cel l ar  wor ks.  Thi s 
cont ai ns t he most  i nf or mat i ons about  t he wor ks 
under  t he sur f ace and i s t he base of  t he f ut ur e 
mai nt enance.

Resear ch and expl or at i on of  unknown cel l ar s

Unf or t unat el y t he ur ban envi r onment  di d not  
r ender  an i deal  f i el d,  a f avour abl e under gr ound 
model  f or  any of  t he most  r api d geophysi cal  
r esear ch met hods / di st ur bed under gr ound,  publ i c 
wor ks,  heat  emi ssi on of  bui l di ngs,  
mi cr osei smi ci t y caused by vehi cl es,  et c. / .
Unt i l  now we have t r i ed t o use t he f ol l owi ng 
geophysi cal  met hods geoel ect r i cal  measur ement s,  
sei smi c r esear ches,  t her movi si on,  ul t r asoni c 
/ acoust i c/  met hod,  gr avi met r i c and magnet omet r i c 
met hod and geot her mi c measur i ng pr ocedur e.
For  an i ndependent  eval uat i on,  f or  a concr et e 
i ndi cat i on of  a cave non of  t hese met hods has 
pr oved t o be appl i abl e.
Now we ar e doi ng t he cave r esear cn f i r st  of  al l  
wi t h t he dest r uct i ve met hod,  i . e.  wi t h dr i l l i ng,  
pr obi ng ancl  af t er war ds wi t h expl or at i on.  ''le use 
t he geophysi cs onl y f or  pr el i mi nar y i nf or mat i on 
pur poses.

Engi neer i ng geol ogi cal  mappi ng,  geot echni cal  
Tri ve' s-fci  gat i ons---  - - - - - - - - - - - -

The knowl edge of  t he geol ogi cal ,  geot echni cal  
and hydr ol ogi cal  medi um cont ai ni ng t he cel l ar s 
and caves does not  hel p onl y i n t he l i mi t at i on 
of  t he r esear ch ar ea,  but  i nf l uences t o a l ar ge 
ext ent  t he met hod of  t he r ei nf or cement  or  of  t he 
el i mi nat i on t oo.
Wi t h t he execut i on of  t he wor ks t he el i mi nat i on 
of  t he danger  si t uat i on can not  be consi der ed as 
f i ni shed.  The causes of  t he det er i or at i on ar e t o 
be neut r al i zed i n or der  t o make a st op t o t he
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pr ocess i n due t i me.  A par t  of  t he causes can be 
deduced f r om t he geot echni cal ,  r ock mechani cal ,  
hydr ol ogi cal  and mor phol ogi cal  condi t i ons whi ch 
ar e expl or ed by t he geot echni cal  and engi neer i ng 
geol ogi cal  r esear ches.
Accor di ng t o t he above poi nt s of  vi ew wer e t he 
speci al  engi neer i ng geol ogi cal  and geot echni cal  
maps pr epar ed i n t he scal e of  l : 5oo -  l sl oooo.

Mappi ng of  publ i c wor ks,  t r ansl ocat i ons of  
t r af f i c, exami nat i on of  t he st at e of  bui l di ngs,  
oTT i ci al  and l e, c;al  measur es

Al so t he f ol l owi ng pr epar at i ve act i vi t i es 
i ndi cat e t he t i ght  connect i on of  t he cel l ar  
syst ems and of  t he sur f ace.
I n possessi on of  exact  maps about  t he ser vi ce 
condui t s t he di st ur bances i n t he publ i c ser vi ces 
can be mi ni mal i zed besi des t he cave- r esear chi ng 
dr i l l i ngs and t he ci vi l  engi neer i ng- mi ni ng 
i nt er vent i ons whi ch ar e par t  of  t he execut i ve 
wor ks.
The t r ansl ocat i on of  t he mai n t raf f i c i n t he ci t y 
f r om t hose ar eas havi ng cel l ar s bel ow bel ongs t o 
t he act i vi t i es ant ecedent  t o t he dai i ger  of  l i f e.  
The damages caused by cel l ar s pr esent  t hemsel ves 
most l y on bui l di ngs and r oads and can be br ought  
i nt o connect i on di r ect l y or  i ndi r ect l y wi t h t he 
det er i or at i on of  t he st at e of  t he cel l ar s.  
Fr equent l y t he def or mat i ons and damages obser ved 
on t he upper  st r uct ur es of  t he bui l di ngs show 
t he pr esence of  cel l ar s.  Ther ef or e syst emat i cal  
sur vey of  t he st at e of  bui l di ngs i s necessar y.
I n connect i on wi t h t he t ol er ance of  t he 
execut i ve wor ks r el at ed t o t he cel l ar s,  wi t h t he 
di st r i but i on of  t he expenses and wi t h t he 
owner shi p of  t he r econst r uct ed cel l ar s a l ot  of  
l egal  r egul at i ons and measur es of  t he 
aut hor i t i es wer e necessar y.

DESI GNI NG WORKS 

El i mi nat i ons

The best  met hod of  t he el i mi nat i on of  t he 
cel l ar s i s t he backf i l l i ng.  The most  i mpor t ant  
r equi r ement s concer ni ng t he backf i l l i ng mat er i al  
ar e as f ol l ows:  i t s br i ngi ng down shoul d not  
need much manpower  and shoul d di st ur be onl y 
mi ni mal l y t he l i f e of  t he t own,  t he basi c 
mat er i al  shoul d st and at  di sposal  i n t he 
vi ci ni t y i n gr eat  quant i t i es and shoul d be 
cheap,  shoul d not  demand possi bl y any adhesi ves,  
t he mat er i al  shoul d be t he near est  t o t he soi l -  
and r ock condi t i ons of  t he nat ur al  envi r onment ,  
as wel l  as t o i t s l oad bear i ng ca-oaci t y.

Desi gni ng o f  r e i nf  or cem ent s

The essence of  t he pr oj ect i on i s t he assumpt i on 
of  t he st andar d l oadi ng posi t i on and of  t he 
st at i cal  model  appr oachi ng best  t he r eal i t y.
For  t he t r adi t i onal  r ei nf or ci ng st r uct ur es / wi t h 
br i cks, monol yt e concr et e/  t he cl assi cal  
di mensi oni ng met hod i s appl i ed,  so t he 
cel l ar pr of i l e di mensi oni ng i s not  ef f ect ed as 
wi t h an embedded or  wi t h a hi nged ar ch st r uct ur e 
but  as a r et ai ni ng wal l  and vaul t  / f or  act i ve-  
passi ve ear t h pr essur e,  soi l  wei ght ,  sur f ace 
l oad/ .
I n case of  r ei nf or cement s made of  modem 
monol yt e r ei nf or ced concr et e st r uct ur es and of  
pr ef abr i cat ed el ement s r esp.  t he di mensi oni ng as 
an embedded or  ver sat i l e ar ch st r uct ur e i s 
appl i ed.
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The st r esses of  t he wal l  ar e cal cul at ed by 
comput er .  The mosai c / f i ni t e el ement s/  met hod 
means a modem di mensi oni ng whi ch i s based on 
t he mat hemat i cal  descr i pt i on of  t he 
di spl acement  f unct i ons.  Some moder n r ei nf or ci ng 
pr ocedur es -  as e. g.  t hat  one wi t h t he r ock-  
scr ew -  do not  have any sat i sf yi ng di mensi oni ng 
met hod as yet .
For  some r ei nf or ci ng met hods -  by ent er i ng of  
di f f er ent  l oads and pr of i l e di mensi ons and wi t h 
knowl edge of  t he geot echni cal  and r ock 
mechani cal  dat a -  such a di mensi oni ng nomogr aph 
can be el abor at ed f r om whi ch e. g.  t he sear ched 
wal l  t hi ckness and i r on quant i t y can be 
det er mi ned by a si mpl e r eadi ng.
Accor di ng t o t he exper i ence gai ned unt i l  now 
t her e i s a l ot  of  subj ect i vi t y of  t he desi gner  
when ent er i ng t he l oads and j udgi ng t he st at i cal  
model  f r om whi ch -  because of  caut i ousness -  
gener al l y t he over di mensi oni ng i s t he r esul t .  
V/ i t h t he r ei nf or cement  t he f ol l owi ng must  be 
t aken i nt o consi der at i on:  possi bi l i t y of  t he 
mechani zat i on of  t he met hod,  economy of  t he 
appl i ed mat er i al ,  t he l at er  ut i l i zat i on 
condi t i ons / wat er  t i ght ness,  appr oach,  
aest het i cs,  vent i l at i on,  et c. / j  dur abi l i t y of  
t he bui l t  i n mat er i al .

EXECUTI ON OF THE CELLAR ELI MI NATI ON WORKS

Pr event i on of  l i f e- danger

Fr om t he char act er  of  t he cel l ar  pr obl ems 
r esul t s t hat  we have t o r eckon al ways wi t h 
bui l di ng damages,  f aul t s of  r oads and of  
suppl yi ng condui t s because of  cel l ar  col l apses 
or  wi t h cel l ar s r equi r i ng an i mmedi at e 
i nt er vent i on whi ch pr esent  t hemsel ves di sper sed 
and unexpect ed.  The met hod of  i nt er vent i on was 
at  f i r st  t he t i mber i ng,  pr esent l y by t he r api d,  
wel l  mechani zabl e backf i l l i ng t echnol ogi es a 
f i nal  sol ut i on can be achi eved.

El i mi nat i ons

Backf i l l i ng wi t h cement  mor t ar : The cement  
mor t ar  mi xed on basi s of  t he pr escr i pt i ons wi l l  
be br ought  down by gr avi t at i on or  by a pump t o 
t he cel l ar  space.  Because of  t he t echnol ogy t he 
backf i l l i ng wi l l  be f i ni shed- wi t h changi ng mor t ar  
composi t i on -  by a cl osi ng and a r oof  r esp.  
i nj ect i on.  Gener al l y a back space i nj ect i on i s 
necessar y f or  t he neut r al i zat i on of  soi l  
t hi nni ngs and cavi t i es behi nd t he br i ckset  
cel l ar s.
I n or der  t o di st r i but e and t o br i ng down r esp.  
t he mor t ar  di f f er ent  pl ast i ci zer s wi l l  be mi xed 
i nt o cement  mor t ar  / bar r a f l ui d,  bent oni t e et c. /  
The backf i l l i ng wi l l  be ef f ect ed i n t wo phases 
accor di ng t o sect i ons:

i n t he f i r st  phase t he backf i l l i ng must  be 
made up t o about  9o % of  t he whol e cr oss 
sect i on ar ea;

-  af t er  t he sol i di f i cat i on of  t hi s t he cl osi ng 
i nj ect i on i s t o be made by st r ongl y i mpr oved 
cement  mor t ar .

The possi bi l i t y of  exi t  of  t he wat er  and of  t he 
ai r  f r om t he i nj ect i on space i s ensur ed by a 
pi pe bui l t  i n at  t he hi ghest  poi nt  of  t he 
sect i on.
Sand backf i l l i ng by hydr omechani zat i on: The sand 
or i gi nat i ng f r om a near  mi ne wi l l  be br ought  
wi t hout  any bi ndi ng mat er i al  hydr aul i cal l y t o

109



9 /1 5

t he cel l ar  wher e t he compact i ng ef f ect  wi l l  be 
achi eved by wat er  suct i on execut ed l ayer  by 
l ayer ,  / as shown i n Pi g.  3/

Fi g. 3 Technol ogi cal  pr ocess of  t he sand 
backf i l l i ng by hydr omechani zat i on

The t echnol ogy makes t he sect i oni ng of  t he 
cel l ar  t o be neut r al i zed necessar y.  I nt o t he 
sect i oni ng wal l s wi l l  be put  seepage pi pes 
equi pped wi t h f i l t er  and gat e val ve.
Backf i l l i ng by t uf f  concr et e: Lean concr et e of  
l i qui d consi st ency wi t h t uf f - powder  addi t i ve 
mat er i al  wi l l  be br ought  down i n t he gr avi t at i on 
or  pumped way t o t he pr evi ousl y sect i oned cel l ar  
space t o be neut r al i zed.
I nj ect ed backf i l l i ng by l i mest one cr ushi ng: I nt o 
t he by l i mest one cr ushi ng f i l l ed and pr evi ousl y 
sect i oned cel l ar s a post er i or  i nj ect i on ' "i l l  be 
ef f ect ed by cement  mor t ar  / col cr et / .
Backf i l l i ng by f l y ash gas- concr et e: The 
pr evi ousl y sect i oned cel l ar  spaces wi l l  be 
f i l l ed out  by por ous gas- concr et e havi ng a weak 
consi st ency f i l t er  f l y ash addi t i ve i n t he 
gr avi t at i on or  pumped way.  The gas f or mat i on 
causi ng swel l i ng wi l l  be achi eved by t he 
addi t i on of  an al umi ni um past e.  The space 
out f i l l i ng ef f ect  i s good because of  t he 
swel l i ng char act er  of  t he mat er i al .

Rei nf  or cement s

Tr adi t i onal  masonr y: The cave r ei nf or cement  made 
by masonr y i s an ol d r el i abl e met hod wher e 
event ual l y t he wal l i ng mat er i al  has changed but  
hand- made char act er  of  t he wor k r emai ned.
Guni t e concr et e t echnol ogy: On t he sur f ace 
r ei nf or ced or  wi t hout  r ei nf or cement  a concr et e 
made of  cl assi f i ed addi t i ve mat er i al ,  wi t h a 
sui t abl y adj ust ed wat er cement - f act or  wi l l  be 
guni t ed wi t h gr eat  pr essur e.
Monol i t hi c concr et e st r uct ur e: I t  i s equal l y 
known as a r ei nf or ced or  not  r ei nf or ced 
st r uct ur e.  The concr et e of  pr escr i bed qual i t y 
wi l l  be br ought  behi nd t he casi ng / met al  or  
wood/  f or med out  accor di ng t o t he necessar y wal l  
t hi ckness by a l ow pr essur e pump.
Rei nf or cement  bv r ock scr ew / r oof  scr ew/ : Fr om 
■bhe r oof  bor ehol es ”■ 111 be dr i l l ed of'  a l engt h 
of  1, 5 -  2 m i n r adi al  di r ect i on wi t h a spaci ng 
f r equency det er mi ned by cal cul at i ons i n whi ch 
besi des i nj ect i on r ock scr ews wi l l  be pl aced.  
Af t er  get t i ng sol i d t he r ock scr ews wi l l  be 
st r essed on t he washer s bel ow t hem and so t he

cel l ar  envi r onment  of  a t hi ckness cor r espondi ng 
t o t he l engt h of  t he r ock scr ew wi l l  be dr awn 
i nt o l oad bear i ng.
Ut i l i zat i on of  t he cel l ar  spaces 
I n t he begi nni ng of  t he pl anned cel l ar  
neut r al i zat i on wor ks t he cel l ar  syst ems bel ow 
t he t owns wer e consi der ed al most  excl usi vel y t o 
be a sour ce of  danger  and so f r om t i me t o t i me 
cel l ar s of  gr eat er  di mensi ons became " vi ct i ms" of  
t he backf i l l i ng t oo.  The ut i l i zat i on 
possi bi l i t i es of  cel l ar s of  good consi st ency and 
of  gr eat  di mensi ons ar e consi der abl e.  Thi s i s 
suppor t ed by t he f ol l owi ng poi nt s of  vi ew t oo:

-  Over  t he t r adi t i onal  ut i l i zi ng possi bi l i t i es 
mor e and mor e f unct i ons of  t he t own l i f e can 
be br ought  under  t he sur f ace.

-  The mechani zabl e and cheap r ei nf or ci ng 
met hods make t he ut i l i zat i on of  mor e and mor e 
cel l ar s possi bl e,  i n many cases wi t h a mor e 
economi c sol ut i on as t he backf i l l i ng.

-  The r ei nf or ced cel l ar  can be cont r ol l ed 
const ant l y t echni cal l y,  i t s st at e can be 
checked by t he eye.  I t  may r epr esent  l ess 
uncer t ai nt y f or  t he sur f ace pr oj ect s.

Wi t hout  any ambi t i on t o compl et eness t he 
f ol l owi ng ut i l i zat i on possi bi l i t i es may come 
i nt o quest i on i n case of  t he r ei nf or ced cel l ar s:  
bomb- shel t ei j  st or age,  pr oduct i on of  mushr ooms,  
r est aur ant ,  cl ubs and yout h cl ubs,  pl acement  of  
heat i ng syst em, agei ng cel l ar s of  champagne 
f act or i es,  spor t i ng pr oj ect s f or  school s and f or  
t he publ i c,  l abor at or i es,  conf er ence hal l s,  
museum of  st onewor k,  i n case of  a sui t abl e 
sur f ace envi r onment  col umbar i um,  t unnel s f or  
suppl yi ng condui t s,  subways,  et c.

EXPERI ENCES,  PROBLEMS AND FURTHER TASKS I N 
CONNECTI ON WI TH THE CELLAR WORKS

Cont r ol
The qual i t y of  t he ef f ect ed backf i l l i ngs and t he 
r el i abi l i t y of  t he space out f i l l i ngs must  be 
checked.  One met hod i s t he appl i cat i on of  t he 
dynami c penet r at i on t est .  The cont r ol s by t est  
-  concer ni ng bot h t he ef f i ci ency of  t he 
backf i l l i ng and t he qual i t y of  t he mat er i al  -  
showed a l ot  of  cont r adi ct i ons,  t he r esul t s ar e 
st r ongl y scat t er ed,  t hough t hi s pr ocedur e must  
be devol oped because of  economi cal  r easons.  
Pr ot ect i on of  t he cel l ar s af t er  t he i nt er vent i on 
t f hose damagi ng ci r cumst ances whi ch caused -the 
det er i or at i ons i n t he cel l ar  consi st enci es must  
be neut r al i zed.  These ar e f i r st  of  al l  t he 
ef f ect s of  get t i ng wet  / f r om publ i c wor ks or  
f r om l ayer  wat er s/  and t he ef f ect s of  t he 
t r af f i c.
Const r uct i on wor k above r ei nf or ced or  backf i l l ed 
ar eas
Thi - ur ban const r uct i on wor ks above t he 
pr of essi onal l y backf i l l ed or  r ei nf or ced cel l ar s 
ar e i nevi t abl e but  necessar y t oo.  So t he 
t echni cal  ut i l i zat i on of  ar eas above t he cel l ar s 
r ai ses geot echni cal  pr obl ems whi ch devi at e f r om 
t he aver age,  namel y t he medi um i nvol ded i nt o t he 
l oad bear i ng -  because of  t he r ei nf or ced or  
backf i l l ed cel l ar s -  behaves i t sel f  as an 
i nhomogeneous l ayer .  At  pr esent  we ar e 
cont i nui ng r esear ches f or  t he det er mi nat i on of  
t he l oad bear i ng capaci t y of  t he r ei nf or ced or  
backf i l l ed ar eas.
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