
Zeitschrift: IABSE reports of the working commissions = Rapports des
commissions de travail AIPC = IVBH Berichte der Arbeitskommissionen

Band: 30 (1978)

Artikel: Damage to bridges during the North Caucasus earthquakes

Autor: Shestoperov, G.S.

DOI: https://doi.org/10.5169/seals-24192

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 09.12.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-24192
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


III. 131

DAMAGE TO BRIDGES DURING THE NORTH CAUCASUS EARTHQUAKES

by G. S. Shestoperov

TsNIIS, Ministry for Transport Construction, USSR

In the USSR damages of bridges were observed during the earthquakes of
1970 and 1975 in the North Caucasus region (Daghestan).

The earthquake of 1970 with magnitudo M 6. 6 and focal depth H 13 Km
spreaded over an area of about 600 Km^ with intensity 8 (MSK scale). It
was accompanied by rockfalls and landslides along river banks and steep
mountain slopes. The volume of landslides in some places exceeded
1 million m^, the extent of the breaches reached several hundred meters
[l, 2] Some of the stone buildings in the settlements, located on the
epicentral area, were collapsed (fig. 1). The quake of 1975 had intensity 7.
It caused heavy damages to rubble buildings (fig. 2).

In 1970 most of girder and arch railway bridges, constructed in 1914 (fig. 3),
suffered moderate damages such as deep cracks in wing walls of abutments
(fig. 4), ice-breakers (fig. 5), bridge seats and concrete arches. Among
massive structures the least damages were received by simple-span bridges
with reinforced concrete slab superstructures, anchored in the abutment
masonry.

As a rule the damages of stone and concrete bridges in 1970 didn't create
dangerous conditions for service of the structures. The quake of 1975 caused
the development of the initial cracks and considerable decrease of the bearing
capacity of these structures. In some cases stone and concrete bridges needed
reinforcing.

In 1975 reinforced concrete frame highway overcrossings were subjected to
ground shaking with intensity 7 and received unimportant cracks in the joints
and end columns. These damages didn't effect the bearing capacity of the
frame bridges.

The analysis of the seismic and soil conditions as well as bridge structures
and their damages during the quakes of 1970 and 1975 confirms the provision
of the USSR design specifications [3], that requires the girder bridge piers
and the arch bridges should be prevalently designed of reinforced concrete and
their foundations, as a rule, should be based on the hard ground.
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