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ABSTRACT

The Zavin dam on the river of Zavin is located in the Kalat area about 60 km north-
cast of Mashhad City in the northeast of Tran. The dam presently is under construction
and will be completed in 2002, This dam has been designed as a gravity concrete dam
Geological factors played a major role in the location of the Zavin dam site. The dam
and its associated concrete structures are mainly founded on limestone and marlstone
of Shurijeh formation of lower cretaceous age. These rocks are affected by high joint-
ing and faulting. This paper discusses the site investigation and principal geologic
conditions and features of rock units, ¢.g.. fracture systems and other inherent structu-
ral weaknesscs. physical and mechanical properties. and permeability of each rock
units on the behavior of foundation of Zavin concrete gravity dam site.

INTRODUTION

The Zavin dam designed as a concrete gravity dam with a maximum height above riv-
er bed level of 50 m. a crest length of 200 m and a total volume of 6 million m3 . It is
located on the Zavin river in the Kalat arca about 60 km northeast of Mashhad city in
the northeast of Iran. The purpose of the dam is to control and store water for irriga-
tion. Significant structural features of the Zavin dam will include a centrally located
overflow spillway built integrally with the dam.

This paper explains some preliminary guidelines for the safe design of the dam foun-
dation, stability of excavation slopes, as well as potential displacement of natural
slopes into the reservoir.

GEOMORPHOLOGY OF DAM AREA

The dam and reservoir sites are located in a region of rugged mountainous terrain with
steep slopes. Valley walls at the dam site have a steep sided and V shaped configura-
tion. However, only a small portion of this deep valley will be occupied by the dam.

The region under consideration is mainly mountainous and topography has  first order
relation with geologic features. The morphology of the site is much controlled by feature
forming Muzduran (upper Jurassic) and Tirgan (lower Cretaceous) carbonate rocks. The
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The Zavin river catchment basin is located in the north of the Khorasan Provinc
northeast of Iran. The highest part of the catchment basin has an altitude above s
Tevel more than 2245m and the lowest part of it has an altitude 1260m. It has an ar
of 26 sq. k. The catchment basin down to the Zavin dam site is typically mountai
ous with big cross and longitudinal slope inclines. The average incline of the catcl
ment basin is about 28.8%.

The region where the Zavin catchment basin is located is characterized by a pr
nounced continental climate, exceptionally dry summer with high air temperature an
wet cold winter. The winter rainy season begins in October and continues until may
‘The relative air humidity is low and evaporation is very high.

GEOLOGY OF DAM SITE

Tnformation on the regional geology of the dam site arca has been given by Afsha
Harb (1979, 1984). The dam and reservoir site is situated in an area underlain b
Upper Jurassic and Lower Cretaceous formations. The dam site area was geologicall
mapped in detail during planning and predesign stage of exploration. Figure 1 show
the geological and geotechnical map of dam site. the map presented in this paper r
flected the new geological data collected during site investigation,

‘This consists the following stratigraphic formations:
Chamanbid, Mozduran, Shurijeh and Tirgan formations:

The Chamanbid formation consists of dark gray to black 5 to 15 centimeters pyriti
micrite and biomicrite limestone bedded alternated with very thin layer of shale an
some intervals of marl and shale.

The Mozduran formation consis
marl and shale beds.

mainly massive carbonate rocks with subordinate

Figure 1. Geological and geotechnical map of Dam site

‘The Shurijeh formation mainly consists of reddish brown shale, claystone, sandstone, quart-
zitie sandstone, and massive gypsum. In some part as in Zavin dam site a carbonate unil
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has developed in the middle part of the formation. This formation is best developed in
the north of Mashhad city at Kalat arca.

‘The Tirgan formation is formed mainly of Oolitic and bioclastic limestone with subor-
dinate layers of marl and calcareous shale.

Finally Quaternary alluvial sand and gravel cover considerable areas of the valley.
The thickness of this alluvial deposit averages about 7 m.

STRUCTURAL GEOLOGY

After the Middle Triassic orogeny (carly Kimmerian), the Kopet-Dagh formed as an
intercontinental basin in northeast of Iran (Berberian and King, 1981). From Jurassic
through Miocene time, this basin was the site of relatively continuous sedimentation.
with over 5 km (16400 1) of section in the Sarakhs arca (Afshar-Harb, 1969, 1979
and 1982). During Early Jurassic time, an epicontinental sea transgressed from NW to
SE across the study area, and a thick series of siliciclastic sediments was unconforma-
bley deposited over Triassic rocks in fluvial, deltaic and marine environments (Mada-
ni, 1977). During the late Jurassic, the basin was the site of marine carbonate

sedimentation, except for the casternmost part of the study area, where siliciclastic
sediments were deposited in a shoreline setting (Moussavi-Harami, 1989. 990),
Towards the end of the Jurassic through the carly Cretaceous (Neocomian), the sea
withdrew from the eastern portion of the Kopet-Dogh Basin towards the NW, and a
thick interval of fluvial siliciclastic sediments was deposited across the eastem part of
the basin (Moussavi-Harami, 1986, Moussavi-Harami and Brenner. 1990). Fluvial
deposition recorded by the Shurijeh Formation, continued through the Neocomian
(Figure 2). The presence of marine limestone in the study area records the establish-
ment of marine environments some time during the Early Cretaceous in the
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Figure 2. Generalized stratigraphic column in the caster Kopet-Dogh Basin, NE Iran.
Modified from Kalantari (1987)

central and western parts of the Kopet-Dagh Basin (Kalantari, 1969 Afshar-Harb, 1979).
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