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Zemni trhliny v etiopské hlavni trhliné: tektonické, litologické a potrubni
kontroly / Ground Fissures within the Ethiopian Main Rift: Tectonic,
Lithological and Piping Controls

Zemni pukliny, zvlasté pokud se oteviou v disledku nahlého zficeni povrchu, predstavuji pro obydlené
oblasti vazné riziko. Jejich bézny vyskyt v nezpevnénych sedimentech hlavniho etiopského riftu byl
zjistén prevazné jako dusledek potrubi. Pukliny zacinaji potrubim v linearnich subhorizontalnich
podzemnich dutinach, které se Casto §ifi nahoru, coZ ma za nasledek kolaps stropu a tvorbu hlubokych
a dlouhych zemnich puklin s vertikalnimi sténami. V jizni a stiedni etiopské trhlin€ ptredstavuji trhliny
vazné riziko pro infrastrukturu a osady. Zemni pukliny jsou Casto linearni (az n€kolik kilometrii dlouhé
a Casto desitky metri hluboké) a provazené prohlubnémi (po celé délce). Podrobné terénni mapovani
geologickych (slozeni hornin, orientace a charakter litologickych hranic, primarni tkaniny a kiehké
struktury) a geomorfologickych jevt (zejména délky, sitky a hloubky puklin, zavrtt a rokli) s naslednym
meéfenim seismické anizotropie in situ a bylo provedeno laboratorni stanoveni geomechanickych
vlastnosti vulkanoklastickych lozisek ke zkoumani plivodu zemnich puklin. Podminky a faktory vedouci
ke vzniku zemnich puklin jsou spojeny s: (a) pfitomnosti regionalnich normalnich zlomi a souvisejicich
extenznich spoji a (b) stfidanim litologickych jednotek s kontrastni hydraulickou permeabilitou.
Posledné jmenované odpovida sledu méné propustnych tvrdych hornin (napt. ryolitickych ignimbrit{)
prekrytych heterogennimi, mékkymi a propustnymi, nezpevnénymi vulkanoklastickymi usazeninami s
nizkym mnozstvim jilu (méné€ nez 10 %). Vyskyt zemnich puklin prokézal ptisluSnost k oblastem, které
maji vyrazné vysokou seismickou anizotropii (vice nez 20 % na studovanych mistech), kterou lze pouzit
jako proxy pro mapovani vysoce rizikovych oblasti nachylnych k tvorbé potrubi a zemnich puklin.

Ground fissures, especially if they open due to a sudden collapse of the surface, is a serious risk for
populated areas. Their common occurrence in unconsolidated sediments of the Main Ethiopian Rift was
found to be mostly a result of piping. The fissures start by piping in linear sub-horizontal underground
voids, which often propagate upwards resulting in ceiling collapse and formation of deep and long
ground fissures with vertical walls. In the southern and central Main Ethiopian Rift the fissures pose a
serious risk to infrastructure and settlements. The ground fissures are often linear (up to several
kilometres long and often tens of metres deep) and accompanied by sinkholes (along the length). A
detailed field mapping of the geological (rock composition, orientation and character of lithological
boundaries, primary fabrics and brittle structures) and geomorphological features (especially a length,
width and depth of fissures, sinkholes and gullies) followed by in situ seismic anisotropy measurements
and a laboratory determination of the geomechanical properties of volcanoclastic deposits was carried
out to investigate the ground fissures' origin. The conditions and factors leading to the formation of the
ground fissures have been linked to: (a) the presence of regional normal faults and the associated
extensional joints and (b) the alternation of lithological units with contrasting hydraulic permeability.
The latter corresponds to a sequence of less permeable hard rocks (e.g., rhyolitic ignimbrites) overlain
by heterogeneous, soft and permeable, unconsolidated volcaniclastic deposits with a low amount of clay
(less than 10%). The ground fissures' occurrence has shown affiliation to areas which have a
significantly high seismic anisotropy (more than 20% at the study sites), which can be used as a proxy
to map out high risk areas prone to piping and ground fissure formation.
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Ground fissures in the MER, and especially their sudden opening, is one of the most significant geoohazard in the
area. The fissures open in unconsolidated sediments and are long (even several kilometres), narrow (0.5 to several
metres), deep (usually several meters but maximum depth measured was 60 m) and fast opening (even several
hundred meters in half a year). The fissures are oriented perpendicular to the main direction of extension (parallel
to the Rift).

Obr.: Zemni pukliny v MER, a zejména jejich nahlé otevieni, jsou jednim z nejvyznamnéjsich geohazardii v oblasti.
Pukliny se oteviraji v nezpevnénych sedimentech a jsou dlouhé (i nékolik kilometri), uzké (0,5 az nékolik metru),
hluboke (obvykle nékolik metrii, ale maximalni namérena hloubka byla 60 m) a rychle se oteviraji (i nekolik set
metri za pul roku). Pukliny jsou orientovany kolmo k hlavnimu sméru extenze (rovnobezné s Riftem).
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