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An engineering-geological map should p re sen t in a conventional way the geo

technical conditions to enable the engineering decisions to be taken up in 

the every-day  u se. In the countries grouped in the Council for Mutual 

Economic A ssistance the p rincip les  for p reparation  of geological-engineering 

m aps a re  ra th e r  uniform  and collected in the Instruction  dealing with the 

sca les  from  1 : 300 000 to 1 : 5 000. In the Instruction the general 

p rinc ip les d iscussing  the purpose, content and way of p reparation  do not fulfil 

the req u irie s  of the whole problem . As it is  well known the m aps fo r specific 

purposes can be p rep ared  in another sca les  o r  e lse , in d ifferent phases of an 

investm ent rea liza tion  the knowledge of the a rea  and destination of the m aps 

may change. P rec is io n  of the geological survey  depends on the map sca le  but 

it  is  not quite c lea r what a p rec ision , needed for the given sca le  of the map, 

m eans. In Poland a c rite rio n  of a num ber of documenting s ite s  p e r a square 

k ilom etre  of the studied a rea  is  quite generally  used for standardization of the 

problem . According to the p rincip les  of J . Bazynski (1969) £ 3 J taking sim ple

and complex conditions into account, the following ru les  a re  used: ex. for
o

scale  1 : 100 000 the num ber of documenting s ite s  p e r 1 km should be from  

1 - 3  and for 1 : 2 000 from  160 -  930 1 : 1 000 range 400 -  2 500.

The te rm  "the documenting s ite s"  m eans generally  the natural and a rtific ia l 

exposures, d r il ls , p its , e tc.
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But these a re  known to be only the general p rinc ip les  as in many cases an 

in c rease  of a num ber of observations is  p u rp o se -le ss  as they do not introduce 

already  any new elem ents and a t the sam e tim e a fa ilu re  of the engineering 

decision m ay depend on a single ex tra  fac to r that cannot be found even in the 

m ostly densified system  of observation p o sts , Among these new elem ents 

that have been only slightly  expressed  on the engineering-geological m aps up 

to nowadays th e re  a re  the problem s connected with changes of a geological 

environm ent, influence of o ther enginee r ing objects on p ro cesse s  in the

surrounding a re a s , changes of a hydrogeological reg im e, s t r e s s  s ta te , e tc , 

Usually the existing s ta te  is  reco rded , Such a s ta tic  approach had been le ss  

im portan t until a developm ent of building did not introducted to considerations 

over the in te rreactio n  of the object with the soil bedrock as la rg e  engineering- 

objects as over 300 m deep open m ines, ou ter dumps up to 100 m high and 

did not cause a necessity  of localization of m ore and m ore complex 

constructions in the a re a s  previously  found to be unfavourable for founding.

It should be rem em bered  that during the la s t y ears  a need of construction of 

high -  sev e ra l dozen floor buildings in g rea t urban agglom erations has s ta rted  

to be quite popular. Such buildings penetra te  deeply the so ils and they a re  

usually constructed  am idst highly u rban izes a rea , le ss  deeply founded buildings, 

narrow  s tre e ts , complex of underground insta lla tions, e tc , (Fig, 1),

T herefo re , it  is  quite obvious that the depth of survey of the geological- 

-eng ineering  maps is  quite re la tiv e  and in many cases it  is  u se le ss  if  it  is  not 

p repared  taking the prognosis of the extent of the zone of the object active 

reaction  and in connection with the model of geological s tru c tu re , hydrogeological 

conditions, evolution - activation o r stabilization of geodynamic p ro cesses  etc, 

At the sam e tim e it is  known that the intensive developm ent of building occu rs  in 

the a re a s  that the a re a s  that a re  subjected to industra lization  and these a re  the 

a re a s  w here the g re a te s t changes a re  observed , In Poland, the open m ines of 

brown coal at BeM iatów a re  a good example to analyze the changes of bedrock 

capacity: consolidation of som e p a rts  of the a rea  by its  drying and a t the sam e
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tim e, with a sev era l m e tre s  subsidence of the a rea  due to deep draining jV ]  ,
All p reparation  of a geological- engineering map without any consideration of

changes of rock p ro p e rtie s  would be p u rp o se -le ss  as the objects in th is 

founding area  a re  to be constructed  in com pletely changed geotechnical 

conditions,

As an exam ple of lack  of p ro g n o sis  the in s ta b ility  of the dump s lo p es  and 

subg rade  in  the v ic in ity  of the  open m ine a t Machów can be p re se n te d  (F ig ,2),

The subgrade deform ation zone of that a re a  com prised a wide belt of a dump 

forefield  extending to 200 -  500 m and with a depth of 15-20 m , leading to 

"sm earing  out" of the dump, As a re su lt, its  height decreased  m ore than 

tw ice, the a rea  affected by degradation in creased  m ore than twice and the 

s tru c tu re s  located in th is a rea  w ere destroyed , These re su lts  have been never 

expected at the designing tim e, Such situation seem s to have been caused by 

the changes of p ro p ertie s  of the dump subgrade due to an incom m ensurably 

high dumping speed in re la tion  to consolidation of subgrade so ils , As it  is  well 

known in such cases the pore  p re s su re  in c rease s  and the soil load bearing  

capacity is  considerably low ered, W ith the dump growth the displacem ent 

front is  successfu lly  shifted (Z ,G lazer, J ,  P ininska 1979) (T J ,

The m entioned exam ple suggests that in spite  of a detailed survey  of engineering- 

-geological conditions, an em ission of a consideration of a connection of a 

consolidation coefficient in a horizontally  lam inated soil and the growing up of 

the pore p re s su re  occurs in the dump forefield , leading to an expansion of the 

wide deform ation zone in its  subgrade w here the effective sh ear streng th  value 

of so ils ( X  ) is  strongly  reduced and the sh ea r s tre s s e s  in the forefield  of the 

dump face reach  th e ir c ritic a l value; so, the region becom es dangerous for 

urbanization.

More and m ore complex needs re su lt in p rac tice  that it  is  rea lly  difficult to 

p re sen t the whole problem  on a single map , So, a combination of severa l m aps
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that analyze the successive problem s is  generally  used , But i t  is  rea lly  

n ecessa ry  to p rep a re  these  m aps for concrete  needs as it  is  difficult to m eet 

the complex needs of m odern building of any type. The m aps should also 

enable to use in the b est possib le  m anner the capacity of the subgrade, suggest 

its  re se rv e s  o r insufficiencies that a re  hidden by a general symbol of changes 

of geological-engineering conditions due to man activ ity , The methods in that 

sphere a re  p rac tica lly  com pletely unknown, The righ t demands in the m atte r 

can be found in the paper of H, Bozinska-St^pieii (1979) [2 ] who suggests 

a necessity  of organizing the m easuring  net of observation post at every  

documentation phase -  in the designing, rea liza tion  and also , exploitation 

phases. If the observations a re  re la ted  to a concrete  model of a geological 

s tru c tu re  so, in s im ila r conditions they can p ro tec t from  wrong decisions,

But the engineering-geological mapping does not include only a separation  of 

a re a s  with different lithology, p ro p e rtie s , e tc, but also i t  is  a m odern 

synthesis resu lting  in exposition of these fac to rs  that play the m ost im portant 

p a r t in the case in question and in m asking of the ones that a re  not im portan t. 
Frequently , although the latter seem  to be m ore v isib le , they should be 

trea ted  as the secondary o n e s ,

In the described  example from  the a rea  of the Machów mine e , g ,  the 

consolidation coefficient was the m ost decisive fac to r fo r finding the usefulness 

of the subgrade, F o r the urban a reas  occurring  in the mine zones, the 

deform ations of the su rface  over the mine should be considered and the o ther 

fac to rs  a re  of secondary im portance. F or the a reas  connected with black coal 

m ining in Poland these problem s a re  broadly known, The brown coal beds 

occuppy usually  vast a re a s  so the p rincip les  of changes of the su rface  a re  m ore

ir re g u la r  o re  deposits of a vein type these ru le s  a re  le s s  known and 

dependencies on local conditions a re  m ore com plex, T herefo re , th e re  a re  

special problem s of engineering-geological mapping that a re  to be described , 

taking the a rea  of exploitation of vein b a rite  deposits into account. It occurs in 

a tectonic and a m etalogenic unit of the W estern Sudetes -  in the Kaczawa M ts,

easy  to be found according to our p re sen t knowledge But for the
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In th e ir geological s tru c tu re  may be distinquished the basem ent sedim entary  

and volcanic com plexes of eocem brian to m idlle devonian age, The platform  

cover consists m ainly of carboniferous to cainosoic sed im entary  ro ck s , The 

tectonic s tru c tu re s  run in W -  E to NW -  SE d irec tions. The rocks of 

low er s tru c tu ra l stage a re  m inera lized  by Au, Ag, Cu, Pb, Fe -  U o re s , The 

b a rite  constitutes an uniform  form ation with sulphides, quartz , haem atile  and 

s id e ri te , The b a rite  veins occur in various rocks of the low er s tru c tu ra l stage, 

locally  cutting the upper carboniferous subvolcanites o re  a re  d isrupted  by 

perm ian  and te r tia ry  ro ck s . The analysed b a rite  vein cuts the porphyzes 

possib ly  beyont to the perm ian o r carboniferous eruptions, The s trik e  of the 

b a rite  vein is  in agream ent with the tectonical d irec tions, At the contact with 

the porphyse m assiff th e re  a re  b recc ia s  of the enclosing rocks transfo rm ed  by 

m etam orphosis, A ccording to the concept of A , Paulo (1973) T4J the b a rite  

was form ed as a hydroterm al deposit in an open fissu re  of a gravitational and 

i t  is  transfo rm ed  by post -  m ineralization  foults into a m ore complex one, so 

the shape of the vein is  very  complex and c reated  by many secondary 

s tru c tu re s ,

Engineering-geological evaluation of geotechnical conditions in these  a reas  

is  then quite a complex prob lem . But surface mapping to a definite depth it 

needs to know a deep geological s tru c tu re , lis ting  of ga lle ry  frac tu re s , 

orientation in old w orkings, m easurem ents of f is su re s , p ro p e rtie s  and 

deform ations of underground zones, geodetic m easurem ents on the land 

surface. The basal m ate ria l com es from  surface  complex engineering-geologi

cal sarvey  of a given a rea  in the sca le  of 1 : 2000, It allowes to find a 

changeability and p ro p e rtie s  of in d irec t building subgrade and is  p rep ared  on 

the ground of cartographic  works based on observation posts, penetrative 

d r il ls , re sea rc h  p its and analyse of na tu ra l as well as a rtific ia l exposures. 

During mapping all sings of su rface  deform ations should be reco rded . 

Considering the fact that the mining a reas  a re  usually the drained a reas  and 

su rface  depressed , for a p rincipal c rite rio n  of subdivision of the so ils  for
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engineering-geological sym bols, the lithological sym bols based on physico- 

-m echanical fea tu res should be used and especially , a oedom etric 

coefficient of com pressib ility  is  im portan t and also  -  cohesion, angle of 

in ternal friction , m o is tu re .

In the d iscused a re a  a p rincipal significance should be described  to finding 

the tills , w estes, th e i r  thickness and bedrock that is  covered by them as 

well as to b a rite  outcrops, localization of dumps and em bankm ents, 

anthropogenic so ils , old workings and existing d ep ressions, For a complex 

evaluation of engineering-geological conditions these surface  data a re  

encom plete and need to be supplem ented by inform ation of the underlying 

bedrock and technical data dealing with exploitation,

The vein b a rite  o re s  under exploitation a re  included into the th ird  group i . e ,  

into a group of v e ry  changeable thickness and complex geological s tru c tu re .

An inclination of the veins is  70 -  90° to so u th -east, The veins a re  usually 

1 -  2 m thick. The rocks sorrounding the deposit compose of porphyric 

b recc ia  that gradually  p asses  into porphyry (Fig, 4), The mining works 

allowed to describe  the occurence of th ree  veins A, B and C. Among them , 

A , and C have common roots w hereas B is  highly changeable and 

frequently , discontinous. The b a rite  veins under exploitation a re  over 0 ,4  m 

th ick . They a re  usually accesib le  by a shaft and g a lle rie s  d rilled  along a vein 

at about 20 m of v e rtica l d is tances, The exploitation is  generally  c a rrie d  

through from  the top to the bottom , A system  with a dry fulling up is  used,

The empty zones a re  filled up by b a re  rock coming from  the upper horizon,

The porphyry is  strongly  cracked, especially  close to the deposit what 

influenes the overlying sedim ents, p a rticu la rly  in the c ircum stances of 

changed (due to exploitation) s t r e s s .
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The map F ig, 5, is  a synthesis of observations collected at the w alls of 

tran sp o rt and exploitation g a lle rie s  of the m ine, of physico -m echanical 

p ro p ertie s  of w aste that fills  the c rack s , of rocks that occur in g a lle ry  walls 

and also , of underground and surface  geodetic m easurem ents, Main cracking 

d irections of porphyry a re  a lso  p resen ted ,

A s the fau lts  running  from  NNW to SSE a re  re c o rd e d  and found to be 

approxim ate to ones of the m ach cracking d irec tions, ways of w ater m igration 

among the horizons a re  commpon, Thus, the w aste zones within the open 

f is su re s  a re  expanded and the existing w aste transfo rm ed  p lastica lly , Such 

zones form  the sliding su rfaces along which, fragm ents of the m ass if m ay be 

displaced to m ining p its , Due to that no depression  is  c rea ted  close to the mine 

in re su lt of subsidence and bending of the top but local depressions with faults 

at th e ir  bordes can be form ed, This p ro cess  is  facilita ted  by contact c racks, 

agreeable with d irections of g a l le r ie s ,

The analysis of these phenomena is  p resen ted  on the map of land 

deform ations (Fig, 6), As it  can be noticed, the a re as  with unfavourable 

engineering geological conditions occuppy a la rg e r  a re a  than it can be expected 

from  the surface  analysis only. But som e a reas  a re  dangerous from  the point 

of view of unfavourable p a ra m e tre s  of the subgrade as well as of influence of 

underground exploitation, Thus, they need an especially  deep analysis at object 

localization and also , a t evaluation of m ining demage in the existing urban 

a re a s .

The engineering-geological map should be (from its  assum ption) the prognostic 

map and cannot be only a reco rd  of the existing s ta te , A w ery im portant task  

of it  is  to expose not only the elem ents of geological environm ent transform ation  

that have a negative influence on geotechnical conditions but a lso , to expose the 

ones that re su lt in th e ir  im provem ent, It decides about the economy of the 

investm ent,
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PIG. 3. A fragment of a surface geotechnical map- ideal 
sketch. 1- sandstone waste (carboniferous) 2- por 
phyry waste (permian), 3- deluvium (sandy loams, 
loams) 4- deluvium on the sandstone waste,
5- deluvium on the porphyry waste, 6- aluvium, 7- til 
7- tills, 8- depressions, 9- barite aurcrops, 10- soils  
parameters, 11- thickness, 12- A-antropogenic so ils, 
R-rock ruble, 13- zone of interest. .
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FIG.4. Vein ore cross-section.
b- breciated contact zone, p- porphyr.
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FIG. 5. Fragment of on uderground process mapping - 
projection on the land surface- ideal sketch.
1. sketch of urban area with main objects, 2 .pro 
jection of main galleries of eksploitation- 
b- nonaccessible, 3-main cracking directions 
diagram, 4-inclinaton angle, 5-water springs,
6-slide zones between horizons, 7-waste parame 
ters.8 .rock s parameters, 9-ore autcrops,
10-cross section, 11-depressions, 12-deformationed 
places, 13-strongly cracked zones, 14-line of 
surface geodeti observations, 15-underground 
geodetic observations,16-zones of the barite-porphyry 
contact breccia, 17-zones of influence coals mining.
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FIG. 6. Prognosis of influences state. Fragment of the syntetic 
m a p .l. I- regions dangerous due to the vein ore 
eksploitation : a- zone of highly possible underground 
deformations, b- zone of possible underground deformation, 
c- zone of developing surface deformations, depressions.
2 .  n -  regions of possible subsidence due to weak so ils,
3 .  HI-regions dangerous due to development of geodynamic 
processes, 4-faults lines, 5-main surface object areas, 
6-carboniferous contact, 7TCoals mining influence 
categories, 8-zone of interest.
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A m érnökgeológiai té rképezés problém ái te lé re s  telepek 

fejtéseko r fellépő felszín i hatások között

JOANNA PININSKA

Lengyelországban a m érnökgeológiai térképezéshez szükséges dokumentációs 

pontok szám a és a fe ltá rá s i m élység elö irásokban rögzíte tt; habár bizonyos 

esetekben m ár eddig is  bebizonyosodott, hogy az igy nyert inform ációk nem 

kielégitőek (pl, külfejtések rézsű inél vagy toronyházak te lep ítése  során), A 

Machów-i külfejtés példája bizonyitja, hogy a lejtőm ozgásokban a felszin  a latt 

15-20 m m élyen fekvő képződményeknek is  van szerepük; egy ilyen terü leten  

a m érnökgeológiai viszonyok ábrázo lása  is  bonyolult, egy térképlapon á lta lá 

ban m ár nem is  lehetséges,

Még sokkal nehezebb problém át jelentenek a te lé re s  telepek fe jtése  során elő

álló felszín i változások, m int például a nyugati Szudétákhoz tartozó  Kaczawa 

hegység b arit-e lő fo rdu lása iná l, A feküt i t t  a kam brium tól a középső devonig 

te rjed ő  időszak üledékes és vulkáni kőzetei alkotják, m ig a fedő jobbára a 

karbontól az újkorig te rjed ő  időben keletkezett üledékes kőzetekből á ll,

A b a rit szulfidokkal, kvarccal, hem atitta l és sz id e ritte l alkotja a te lé re s  fo r

m ációt, helyenként harántolva a felső  karbon szubvulkánitokát, A b a ritte lé re k  

alakja igen bonyolult, e zé rt a te rü le t m érnökgeológiai té rképezése  is  igen sok 

nehézséget re j t  m agában. Ebben az esetben a felszín i térképezéshez feltétlenül 

szükséges a mélyebb szintek földtani szerkezetének  ism e re te , m ivel a fe lsz í

nen észlelhető  deform ációk csak igy értelm ezhetők .

Általában a té rképezés igen fontos feladata minden olyan adat rögzítése , 

amely a rég i bányászatra  vonatkozik (pl, bányatérségek, om lások, kibúvá

sok), A te lé rek  vastagsága és szerkeze te  igen változó, e zé rt a dokumentációs 

pontok sű ríté se  szükséges,
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A dolgozat bemutatja a terület kőzeteit és térképen ábrázolja az ész le lt ada

tokat (5. ábra), valamint a terület állapottérképét, különválasztva a külön

böző okokból veszélyesnek Ítélt területeket (I. veszélyesség  a teléres bánya

művelés miatt, II. talajsüllyedésre veszélyes területek, III. dinamikai folya

matoktól veszélyeztetett területek, 6. ábra).
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