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INZENYRSKOGEOLOGICKE PODMINKY VYSTAVBY NOVE TRASY
METRA 1.D V USEKU ME2I STANICEMI PANKRAC A OLBRACHTOVA
ENGINEERING AND GEOLOGICAL CONDITIONS FOR THE
CONSTRUCTION OF THE NEW METRO LINE L.D IN THE SECTION
BETWEEN PANKRAC AND OLBRACHTOVA STATIONS

JIRI TLAMSA, JAN ZEMANEK

ABSTRAKT

Usek nové budované trasy praZského metra 1D v prostiedi a okoli stanic Pankrdc a Olbrachtova predstavuje nejndrocnéjsi cdst této
podzemni stavby jak kviili sloZitému projektovému reseni a predpokldadanym geotechnickym podminkdm raZby, tak i rizikiim spojenym
s negativnim ovlivnénim okolni zdstavby a prilehlych objektii trasy metra C. RaZby na mezistanicnim useku byly zahdjeny v priibéhu
mésice dubna 2022 a navdzaly na dokonceny soubor doplitkovych geologickych priizkumnych pract iseku VO-OL a PAD4, které poskytly
potiebné podklady k optimalizaci projektu vystavby. V priitbéhu vice jak roku a pul béZici vystavby je sdruZenim KRTEK D (sdruZent firem
SG Geotechnika, INSET, GeoTec GS, a PUDIS) provddéna cinnost komplexniho geotechnického monitoringu, jehoZ nedilnou soucdsti je
i inZenyrskogeologickd dokumentace zastiZenych pomérii pri provddenych raZbdch [1].

ABSTRACT

The section of the newly constructed Prague metro line I.D in the environment and surroundings of the Pankrdc and Olbrachtova stations
represents the most challenging part of this underground construction due to the complex design solution and the expected geotechnical
conditions of the excavation, as well as the risks associated with the negative impact on the surrounding buildings and adjacent objects of
the metro line C. Tunnelling operations in the interstation section section commenced during the month of April 2022 and followed on from
the completed package of supplementary geological exploration work on the VO-OL and PAD4 sections, which provided the necessary
background to optimise the construction design. During more than a year and a half of construction operations, the KRTEK D consortium
(formed by the companies of SG Geotechnika, INSET, GeoTec GS, and PUDIS) is carrying out comprehensive geotechnical monitoring, an
integral part of which is the engineering geological documentation of the conditions encountered during the progressing excavation [1].

ZAKLADNI UDAJE O PROJEKTU VYSTAVBY METRA 1.D

Prvni provozni tusek nové linky metra D (oznaceny 1.D) zahr-
nuje 10 stanic a jeho celkova délka je zhruba 10,6 km. Zacina na
Vinohradech prestupni stanici s linkou A Namésti Miru, pokracuje
pres Nusle (stanice Namésti bratii Synki) a Pankrac (stanice Pan-
kréac s prestupem na metro C, stanice Olbrachtova) a déle do Krcée
(stanice Nadrazi Kr¢), LibuSe (stanice Nové Dvory a Libus) a Pis-
nice (stanice Pisnice), kde bude soucasné vybudované nové depo.
S vyjimkou stanice Nadrazi Kr¢ je celd trasa podzemni. Dopravné
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nejpotiebnéjsi etapou projektu vystavby trasy I.D je usek Pankrac

BASIC DATA ON THE METRO ID PROJECT DEVELOPMENT

The first operational section of the new metro line D (designated
ID) includes 10 stations and its total length is approximately
10.6km. It starts in Vinohrady by an interchange station for
interchanging with line A at Namésti Miru square, continues via
the Nusle district (Nameésti Bratfi Synku station) and Pankrac
district (Pankréc station with a transfer to metro C and Olbrachtova
station) and then to Kr¢ district (Nadrazi Kr¢ station), LibuSe
district (Nové Dvory and Libu§ stations) and Pisnice district
(Pisnice station), where a new depot will be built at the same
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Obr. 1 Situace tiseku metra 1.D mezi stanicemi Pankrdc a Olbrachtova
Fig. 1 Plan of metro ID section between Pankrdc and Olbrachtova stations




— Depo Pisnice. Predevsim v oblasti prestupni stanice Pankrac
a pokracovani trasy metra ve sméru ke stanici Olbrachtova piedsta-
vuje komplex razenych tunelll velmi sloZity stavebni projekt — jak
vzhledem k naro¢nosti samotné konstrukce, tak i s ohledem na slo-
Zité inZenyrskogeologické poméry a vyznamna geotechnickd rizika
spojend s negativnim ovlivnénim okolni zastavby, inZenyrskych siti
a stavajicich objektl trasy metra C. Kromé dvoukolejnych a jed-
nokolejnych tratovych tunell se zde nachazi také velky rozplet do
odstavného tunelu, umisténého vné trasy metra na vychodni strané
pfimo pod stdvajici nadzemni vicepodlazni budovou. Na opacné
strang, opét vné trasy metra, je déle situovana razena jednokolejna
spojka mezi trasami D a C, kterd je pfed stanici Olbrachtova zaus-
téna do pravého jednokolejného tratového tunelu (obr. 1). Tratovy
usek mezi jednolodni stanici Pankrdc a dvoulodni stanici Olbrach-
tova je tak povaZovan za jednu ze stavebné nejsloZzitéjSich ¢asti celé
nové projektované trasy metra D.

RAZBY NA MEZISTANICNiM USEKU METRA

Razby jednotlivych tunelt na useku mezi stanicemi Pankrac
a Olbrachtova byly zahdjeny v pribéhu mésice dubna 2022 z Sachty
VO-OL, ktera byla spole¢né s priizkumnou $tolou, vedenou az do
jiZni Casti stanice Pankrac, realizovana v ramci dopliujicich geolo-
gickych prizkumnych praci provadénych v obdobi cerven 2020 az
listopad 2021 [2], [3]. Pfed zahdjenim samotné vystavby predmeét-
ného useku metra poskytl prizkum dopliiujici informace o celkové
geologické stavbé tzemi, véetné vyskytu intruzivnich vulkanickych
téles a oblasti vyznamného tektonického poruSeni horninového
masivu, a také umoznil upfesnit fyzikalni a mechanické parametry
vyclenénych geotechnickych typli zemin a hornin v prostoru budou-
cich razeb. Na zakladé vystupt doplitujiciho geologického prizku-
mu byla upfesnéna realiza¢ni dokumentace vystavby jednotlivych
stavebnich objekti.

Po vice nez roce a pul od zahéjeni vystavby byl v tomto mezista-
ni¢nim useku (obr. 1) vyrazen cely dvoukolejny a oba jednokolejné
tratové tunely mezi Sachtou VO-OL a stanici Olbrachtova. Dale byla
vyhloubena Sachta a tunel strojovny VZT, tunelové propojky mezi
jednokolejnymi tunely a témér polovina spojky C-D. V soucasnosti
probiha razba stani¢nich tunelt a severni propojky stanice Olbrach-
tova a razba pravé Casti dvoukolejného tunelu ve sméru ke stanici
Pankric. Nésledn€ bude po dokonceni zlepSeni charakteristik hor-
ninového masivu sanacnimi injektaZzemi zahdjena razba rozpletu
dvoukolejného tunelu a odstavného tunelu.

INZENYRSKOGEOLOGICKE A GEOTECHNICKE PODMINKY
RAZEB

Predkvartérni podklad je v useku raZeb mezi stanicemi Pankrac

a Olbrachtova tvorfen prevazné nejmladSimi horninami ordoviku
v podobé kosovského, kralovodvorského a bohdaleckého souvrstvi.
V prostoru jizné od Sachty VO-OL se pak v prostiedi bohdaleckych
bridlic (obr. 2) vyskytuje také mensi intruzivni té€leso minety. Tato
variska intruze je pravdépodobné karbonského stifi. V dosavadnim
pribéhu razeb mezistani¢niho tseku pak byly zastizeny pouze hor-
niny bohdaleckého souvrstvi. Razby v prostiedi kralovodvorského
a kosovského souvrstvi budou probihat v severni ¢asti spojky C-D,
dvoukolejném tunelu a rozpletu do odstavného tunelu bliZe ke stanici
Pankrac. Horniny ordovického podloZi jsou v celém tzemi prekryty
kvartérnimi sedimenty v podob¢ fluvidlnich a antropogennich ulo-
Zenin. Fluvialni sedimenty tvofi materiél vyssich terasovych stupit
Vltavy v prostoru pankracké plosiny (pankracka terasa) s mocnos-
ti nejCastéji v rozmezi 5 aZz 8 m. Jako materidl teras zde prevazu-
ji hlinité pisky az piscité hliny, pisky s kolisajicim podilem Stérku
a piscCité Stérky s valouny o velikosti do 15 az 20 cm. Antropogenni
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time. With the exception of Nadrazi Kr¢ station, the entire route is
under the ground. In terms of transport the most necessary is the
section Pankrac — Depot Pisnice. transport-necessary stage of the
ID line construction project. Particularly in the area of the Pankrac
interchange station and the continuation of the metro line in the
direction of Olbrachtova station, the complex of mined tunnels
represents a very complicated construction design — both due to
the complexity of the construction itself, as well as with regard
to the complicated engineering and geological conditions and the
significant geotechnical risks associated with the negative impact
on the surrounding buildings, utilities and existing objects along the
metro C line. Apart from the double-track and single-track tunnels,
there is also a large bifurcation chamber leading to a stabling tunnel
located outside the metro line on the east side, directly under the
existing above-ground multi-storey building. On the opposite side,
again outside the metro line, there is further a mined single-track
linking tunnel between lines D and C, which is connected to the
right-hand single-track tunnel before Olbrachtova station (Fig. 1).
The section between the one-vault Pankrac station and the 2-vault
Olbrachtova station is thus considered one of the most structurally
complex parts of the entire newly designed metro line D.

MINING ON THE INTERSTATION SECTION OF METRO

The driving of the individual tunnels on the section between
Pankréac and Olbrachtova stations was started in April 2022 from the
VO-OL shaft, which together with the exploratory gallery leading
to the southern part of Pankriac station was carried out within
the framework of additional geological exploration operations
carried out in the period from June 2020 to November 2021 [2],
[3]. Prior to the commencement of the construction of the metro
section itself, the survey provided additional information on the
overall geological structure of the area, including the occurrence
of intrusive volcanic bodies and areas of significant tectonic
faulting of the rock massif, and also allowed to specify the physical
and mechanical parameters of the selected geotechnical soil and
rock types in the area of future excavation. On the basis of the
outputs of the supplementary geological survey, the detailed design
documentation for the construction of individual construction
objects was refined.

After more than a year and a half since the start of construction,
excavation of the entire double-track and both single-track tunnels
between the VO-OL shaft and the Olbrachtova station was finished.
in this intermediate section (Fig. 1). Furthermore, the shaft and
tunnel of the HVAC machine room, tunnel cross passages between
single-track tunnels and almost half of the C-D link were excavated.
Currently, the station tunnels and the northern link of Olbrachtova
station are being driven and the right-hand part of the double-
track tunnel in the direction to Pankrac station is being excavated.
Subsequently, after completion of the improvement of the rock
mass characteristics by remedial grouting, the excavation of the
double-track tunnel and the bifurcation chamber on the double-
track tunnel and the stabling tunnel will start.

ENGINEERING GEOLOGICAL AND GEOTECHNICAL
CONDITIONS OF EXCAVATION

The pre-Quaternary bedrock in the section of excavation
between the Pankrdc and Olbrachtova stations consists mainly
of the youngest Ordovician rock types in the form of the Kosov,
Kralav Dvir and Bohdalec Formations. In the area of the VO-
OL shaft there is also a smaller intrusive body of a minette in
the Bohdalec shale. The area south of this Variscan intrusion is
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Obr. 2 Bohdalecké bridlice s trilobitem rodu Phacopidina z hloubeni Sachty
VO-OL

Fig. 2 Bohdalec shale with a trilobit of genus Phacopidine from the sinking
of shaft VO-OL

uloZeniny predstavuji lokdlni terénni Upravy a zasypy vykopu sta-
vebnich jam, které vznikaly v pribéhu vystavby mésta, napt. zasyp
hloubené stanice metra Pankrac C (dfive Mladeznicka). Jejich vy-
skyt, materidlové sloZeni a mocnost jsou znacné proménlivé.

Bridlice bohdaleckého souvrstvi jsou jilovitoprachovité, tmaveé
Sedé az SedocCerné, slabé slidnaté (obr. 3). V hloubce razeb jednot-
livych tuneld jsou z hlediska stupné zvétrani zdravé. V tektonicky
neporuSeném stavu odpovidaji pevnostni tfidé R4, v silnéji pracho-
vitych polohach az R4-R3. V horniné je dobfe patrnd deskovitd az
lavicovita vrstevnatost. Horninovy masiv je mimo poruchova pasma
a okoli vyznamné&jSich zlom slabé az stfedné rozpukany, nepravidel-
né prostoupeny zpravidla tfemi aZ ¢tyfmi zadkladnimi extenznimi sys-
témy puklin, které jsou prevazné ¢aste¢né pribézné, rovinné, hladké,
seviené, Casto s bélavymi povlaky sadrovce. Orientace vrstevnich
ploch je, zejména vzhledem k vysky-
tu fady tektonickych poruch, v rdmci
celého vyrazeného tiseku znacné pro-
ménlivad. Z hlediska geotechnickych
podminek razeb predstavuji neporu-
Sené bridlice bohdaleckého souvrstvi
pomérné vhodné horninové prostiedi
s dobrou stabilitou nezajiSténého vy-
rubu, pfiznivymi pevnostnimi i de-
formacnimi charakteristikami horni-
nového masivu a také minimalnimi
pfitoky podzemni vody.

V celém useku raZzeb mezi Sachtou
VO-OL a stanici Olbrachtova byly
v monoténnim prostiedi jilovitopra-
chovitych bfidlic nepravidelné zasti-
Zeny deskovité az lavicovité polohy
prachovctl, vépnitych piskovcl az
pisCitych vapenct spadajicich pod
tzv. polyteichovou facii bohdalecké-
ho souvrstvi. Podil téchto vyraznéji
pevnéjsich hornin se na jednotlivych
Celbach pohyboval do max. 20 %.
Vyznam téchto poloh z hlediska geo-
technickych podminek razeb spociva
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nosti, tak zejména v existenci fady
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probably of Carboniferous age. Only rock types of the Bohdalec
Formation have been encountered in the course of the excavation
of the intermediate section so far. Tunnelling in the environment
of the Kraliv Dvir and Kosov formations will take place in
the northern part of the C-D linking tunnel, the double-track
tunnel and the bifurcation chamber leading to the stabling tunnel
closer to Pankréc station. The Ordovician bedrock is overlain by
Quaternary sediments in the form of fluvial and anthropogenic
deposits throughout the area. Fluvial sediments form the material
of the higher terrace stages of the Vltava River in the area of the
Pankrac Plateau (Pankrac Terrace) with a thickness most often
in the range of 5 to 8m. The terrace material is dominated by
loamy sands to sandy clays, sands with varying proportions of
gravel and sandy gravels with boulders up to 15 to 20cm in size.
Anthropogenic deposits represent local terrain modifications and
backfilling of excavation of construction pits that were created
during the development of the city, e.g. backfilling of the cut-
and-cover metro station Pankrac C (formerly Mladeznickd). Their
occurrence, material composition and strength are highly variable.

The shale of the Bohdalec Formation is clay-silty, dark grey to
grey-black, slightly micaceous (Fig. 3). it is fresh in terms of the
degree of weathering at the depth of the individual tunnels. In the
tectonically intact state they correspond to strength class R4, in the
more heavily silty positions up to R4-R3. Platy to tabular bedding
is clearly visible in the rock. Outside fault zones and around major
faults, the rock mass is weakly to moderately fractured, irregularly
permeated with generally 3 to 4 basic extensional fracture systems,
which are mostly semi-continuous, planar, smooth, tight, often
with whitish gypsum coatings. The orientation of the bedding
planes, especially due to the occurrence of a number of tectonic
faults, is highly variable throughout the entire mined section.
From the point of view of geotechnical conditions of mining, the
undisturbed shales of the Bohdalec Formation represent a relatively
suitable rock environment with good stability of the unsupported

Obr. 3 Zdravé bridlice bohdaleckého souvrstvi na ¢elbé pravého jednokolejného tunelu
Fig. 3 Fresh shale of the Bohdalec formation at the heading of the right-hand single-track tunnel




Obr. 4 Lavicovité polohy piskovcii polyteichové facie v prostiedi bridlic zastiZe-
né pri razbé dvoukolejného tunelu

Fig. 4 Tabular layers of sandstone polyteich facia in the environment of shales,
encountered during excavation of double-track tunnel

otevienych puklin a s tim spojenych intenzivnich pfitokd podzemni
vody do vyrubu (obr. 4). V okoli téchto poloh je pak vyraznéji mek-
¢i bridlice také Casto silné podrcena.

Z hlediska tektonického poruseni jsou v horninovém masivu boh-
daleckého souvrstvi Casto patrné stiiZzné pukliny s charakteristicky-
mi ohlazy, ryhovanim a bélavymi povlaky sadrovce. Témér v celém
vyrazeném mezistanicnim diseku byly zastiZeny rovnéz cetné tekto-
nické poruchy a poruchova pasma raznych smértt a mocnosti (od
prvnich decimetrli az po vice jak 10 aZ 15 m). V té€chto poruchich
i jejich blizkém okoli je hornina silné rozpukand, s etnymi ohlazy
na tilomcich, Casto provrasnénd, s nizsi pevnosti R5-R4, misty az sil-
né€ podrcend v jilovitou zeminu nebo drobné stiipky s pevnosti R5—
R6. Z hlediska podminek razeb tseky s velkym podilem tektonicky
porusené horniny pfedstavuji oslabené oblasti horninového masivu
s vyrazné horSimi pevnostnimi a pie-

tvarnymi vlastnostmi. Rovnéz stabili-
ta nezajisténého vyrubu je v piipadé
silného tektonického poruseni znacné
snizena. Kombinace nékolika nepfiz-
nivé orientovanych stfiznych puklin
s vyhlazenym povrchem pak muiZe
predstavovat velké riziko vyjizdéni
vétSich horninovych bloki z cela vy-
rubu nebo vzniku geologicky podmi-
nénych nadvyloma (obr. 5). Vyznam-
né poruchové pasmo bylo zastiZeno
rovné€z pii hloubeni pristupové Sachty
stanice Olbrachtova a nasledném za-
hédjeni razeb severni propojky a es-
kalatorového tunelu. V pfipadé této
Sachty byly téméf v celém rozsahu
zastizeny vyhradné silné rozpukané
a podrcené bridlice, v ¢etnych polo-
hach az charakteru jilovité zeminy
s drobnymi tlomky (obr. 6).

V oblasti jizné od Sachty VO-OL
bylo pfi razbé dvoukolejného tune-
lu, prilehlé Stoly VZT a spojky C-D,
zastizeno masivni variské intruzivni
téleso karbonské minety. Tato horni-
na je svétle az tmavé Sed4, s vysokou
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excavation, favourable strength and deformation characteristics of
the rock mass and also minimum groundwater inflows.

In the whole section of the excavation between the VO-OL,
the shaft and the Olbrachtova station, platy to tabular beds
of siltstone were irregularly encountered in the monotonous
environment formed by clayey-silty shale, calcareous sandstone
to sandy limestone belonging to the so-called polyteich facie of
the Bohdalec Formation. The proportion of this more solid rock at
individual headings was up to a maximum of 20%. The importance
of these beds in terms of the geotechnical conditions of excavation
lies both in their more difficult breaking characteristic and, in
particular, in the existence of a number of open fissures and the
intense inflows of groundwater into the excavation associated with
them (Figure 4). In the vicinity of these layers, the much softer
shale is also often heavily crushed.

In terms of tectonic faulting, shear fissures with characteristic
polishes, striations and whitish coatings of gypsum are often visible
in the rock mass of the Bohdalec Formation. Numerous tectonic
faults and fault zones of various directions and thicknesses (from
the first decimetres to more than 10 to 15m) were also observed
in almost the entire mined interstation section. In these faults
and their vicinity, the rock is strongly fractured, with numerous
polishes on the fragments, often folded, with lower strengths R5—
R4, in places heavily crushed with clayey soil or small shards with
strengths R5-R6. In terms of the mining conditions, sections with
a large proportion of tectonically faulted rock represent weakened
areas of the rock mass with significantly worse strength and stress-
strain properties. The stability of an unsupported excavation is also
significantly reduced in the event of strong tectonic faulting. The
combination of several unfavourably oriented shear fissures with
a polished surface can then pose a high risk of larger rock blocks
moving out of the excavation face or a failure of the geologically
determined overburden (Figure 5). A significant fault zone was
also encountered during the excavation of the Olbrachtova station

Obr. 5 Bridlice bohdaleckého souvrstvi se silnym tektonickym poruSenim na celbé levého jednokolejného tunelu
Fig. 5 Bohdalec formation shale with heavy tectonic faulting at the heading of the left-hand single-track tunnel
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Obr. 6 Hloubeni Sachty stanice Olbrachtova v poruchové zoné
Fig. 6 Sinking of Olbrachtova station shaft in fault zone

pevnosti R3-R2, pfevaZzné nepravidelné slabé rozpukana (pukliny
rovné i zvinéné, s drsnym povrchem, oteviené s Zelezitymi povlaky
na povrchu nebo vyhojené kalcitem). Na kontaktu s minetou jsou
okolni vyrazné¢ mék¢i bridlice v padsmu o mocnosti zhruba 1,0 az
3,0 m siln€ podrcené v drobné ulomky s velmi nizkou pevnosti R5—
R6 (obr. 7 a 8). V tseku tunell s vyskytem intruze minety byly geo-
technické podminky razeb, kromé podrceni okolnich bridlic, zhor-
Sené jak obtiznou rozpojitelnosti horniny, tak i Castymi pfitoky
podzemni vody vdzanymi na oteviené pukliny v mineté.

GEOTECHNICKY MONITORING RAZEB

V ramci geotechnického monitoringu razeb je provadéna
standardni inZenyrskogeologickd a geotechnickd dokumenta-
ce nezajisténé Casti vyrubu. V ramci této ¢innosti jsou zazname-
ndvany jednak inZenyrskogeologické a hydrogeologické uda-
je dulezité z hlediska geotechnickych podminek razby, jednak

Obr. 7 Intruze télesa masivni minety pri razbé dvoukolejného tunelu
Fig. 7 Intrusion of a massive minette body during excavation of double-track tunnel
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access shaft and the subsequent commencement of excavation of
the northern link tunnel and the escalator tunnel. In the case of this
shaft, heavily fractured and crushed shales, in numerous layers up
to the character of clayey soil with small fragments (Figure 6),
were encountered in the whole extent of the excavation,

In the area south of the VO-OL shaft, a massive Variscan
intrusive body of a Carboniferous minette was encountered during
the excavation of the double-track tunnel, the adjacent ventilation
adit and the C-D link tunnel. This rock is light to dark grey, with
a high strength of R3—R2, mostly irregularly moderately jointed
(both straight and undulating joints, with a rough surface, open
with iron coatings on the surface or healed with calcite). On the
contact with the minette, the surrounding much weaker shale in
a zone approximately 1.0 to 3.0m thick is heavily crushed into
small fragments with very low strength R5-R6 (Figures. 7 and
8). In the section of tunnels with the occurrence of the minette
intrusion, the geotechnical conditions of the excavation, in addition
to the crushing of the surrounding shale, were aggravated both by
the difficult breaking characteristic of the rock and the frequent
inflows of groundwater bound to open joints in the minette.

GEOTECHNICAL MONITORING OF TUNNEL EXCAVATION

Standard engineering geological and geotechnical docu-
mentation of the unsupported part of the excavation is carried
out as part of the geotechnical monitoring of the excavation. This
activity records both engineering geological and hydrogeological
data relevant to the geotechnical conditions of the excavation
and data related to the technology and implementation of the
excavation itself. The description of the rock mass is carried out
to enable its evaluation according to the tunnel classification
systems used (mainly QTS). Within this activity, both engineering
geological and hydrogeological data relevant to the geotechnical
conditions of the excavation and data related to the technology
and execution of the excavation itself is recorded. The description
of the rock mass is carried out to enable its evaluation according
to the classification systems used by
tunnellers (mainly QTS). The output
of the excavation documentation
are geotechnical passports with
a graphic and text record of the
established facts as well as a fo-
recast and recommendation for
further action. From the point of
view of excavation technology,
in addition to the requirements of
the design and the results of other
geotechnical monitoring activities,
the outputs of the geological do-
cumentation are used to select the
appropriate excavation support class
both in terms of its overall safety
and the construction

economy.
The evaluation of the encountered
mining conditions of individual
tunnels is also used to interpret the
results of geotechnical monitoring
measurements such as convergence
of excavated spaces, extensometer
and inclinometer measurements in
boreholes or surface levelling in the
settlement trough section.
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Obr. 8 Pricny inZenyrskogeologicky Fez v prostoru raZeb s intruzi minety
Fig. 8 Engineering geological cross-section in the area of mining with intrusion of minette

CONCLUSION
ZAVER The development of the new metro line ID in Prague in the
Vystavba nové trasy metra [.D v Praze, v tseku mezi stanicemi section between Pankrdc and Olbrachtova stations, together
Pankrac a Olbrachtova, je spolecné s predchozi etapou geologic- with the previous stage of geological survey operations, is
kych prizkumnych praci z hlediska inZenyrské geologie a geotech- certainly an interesting and valuable experience from the point

niky jisté zajimavou a cennou zkuSenosti. V dosavadnim pribéhu | of view of engineering geology and geotechnics. In the course
razeb jednotlivych stavebnich objektd tohoto mezistani¢niho tseku of the excavation for the individual construction objects in this
bylo zastizeno horninové prostfedi bohdaleckého souvrstvi s velmi intermediate station section, the rock environment of the Bohdalec
variabilnimi podminkami razby od zdravych neporuSenych biidlic | Formation with highly variable excavation conditions was
pres oblasti s vyskytem vyrazné pevnéjSich a vodonosnych poloh encountered, ranging from fresh intact shale through areas with

polyteichové facie, oblasti se silnym tektonickym poruSenim hor- | the occurrence of significantly stronger and water-bearing layers of
ninového masivu az po seky razeb s priniky masivnich vulkanic- | the polyteich facies, areas with heavy tectonic faulting of the rock
kych hornin. Tyto skute¢nosti potvrzuji velky vyznam v piedsti- mass to sections of excavation with penetration of massive volcanic

hu provadénych geologickych prizkumnych praci pro upfesnéni | rock. These facts confirm the great importance of geological survey
piedpokladanych podminek razby a také geologické dokumentace | operations carried out in advance to specify the anticipated mining
razeb pro jeji adaptaci na skutecné zastiZené podminky. conditions and also the geological documentation of the mining to

_ adapt it to the conditions actually encountered.
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