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Summary

The Republic of Azerbaijan is located in an active seismic zone. The seismic hazard of the construction
sites should be taken into account during the design of the buildings and facilities built in this area, including
water reservoirs. In order to improve the water supply, promote the creation of modern farms on arable land
and support the employment of the population, it is planned to build a new dam on the old dam in order to
increase the useful volume of the Alijanchay reservoir in the Oguz and Sheki regions, and the Vilashchay
reservoir in the Masalli region. Before the construction of water reservoirs on the Alijanchay and Vilashchay
rivers, complex seismological, geological and geophysical studies were conducted in the area and the seismic
hazard level of the area was assessed.

Key words: seismic-stiffness method, engineering-seismic exploration, physical-mechanical properties
of soils, geological environment, reservoir.

OLICANCAY VO VILOSCAY SU ANBARI SAHOLORINDO APARILMIS
MUHONDISI-GEOLOJI VO SEYSMIK KOSFIYYAT MOLUMATLARININ ANALIiZi

E.S.Qaravaliyev, L.T.Fattahova, I.N.Calilova, A.B.Quliyeva

Xiilasa

Azarbaycan Respublikasi aktiv seysmik zonada yerlasir. Bu orazids tikilon bina vo qurgularin, o
ciimlodon su anbarlarinin layihslondirilmasi zaman tikinti sahalorinin seysmik tshliikaliliyi nazars alinmali-
dir. Su tominatinin yaxsilagdirilmasi, okina yararli torpaqlarda miiasir tosarriifatlar yaradilmasinin tasviqi vo
ohalinin masgullugunun dastoklonmasi magsadilo Oguz va Saki rayonlari arazisinds Olicangay su anbarinin,
Masalli rayonu arazisinds iss Vilasgay su anbarinin faydali hacminin artirilmasi moagsadils II névbasinin, yani
kéhna band tizorinds yeni bandin tikilmasi nozords tutulub. Olicangay va Vilasgay ¢aylar1 tizorinds su
anbarlarinin tikintisindon ovval orazide kompleks seysmoloji, geoloji vo geofiziki iisullarla todgiqgatlar
aparilmis va arazinin seysmik tohliika saviyyasi giymotlondirilmisdir.

Acar cozlar: seysmik-sortlik iisulu, miithondisi-seysmik Kasfiyyat, qruntlarin fiziki-mexaniki xiisusiyyat-
lori, geoloji miihit, su anbart.

1 Republican Seismic Survey Center of Azerbaijan National Academy of Sciences
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AHAJIN3 UHXKEHEPHO-TEOJIOTMYECKHAX U CEICMUAYECKHAX
UCCJIEJJOBATEJBLCKUX JTAHHBIX, MOJTYYEHHBIX B PAIOHAX
BOJIOXPAHWJINII AJTMJKAHYA U BUJTAITYAR

O.C. I'apasenues, JL.T. ®ammaxosa, U.H. [[canunosa, A.b. I'yiuesa

AHHOTAUA

Azepbaiimkanckas PecrryOnmka pacrosnoxkeHa B akTUBHON ceiicmmaeckoit 30He. [Ipu mpoekTupoBannu
3)13HI/II71 u coopymeHHﬁ B OTOM PCTHUOHEC, B TOM YHCJIC BOAOXPAHUIINII, HCO6XOI[I/IMO YUUTHIBATH CCI\/'ICMI/I‘ICCKy}O
OIMMaCHOCTBb CTPOUTCIIbHBIX YUYAaCTKOB. ,Z[J'DI YaydiieHus BOILOCH36)KCHI/I$I, Pa3BUTUA COBPEMCHHBIX XO3SMCTB Ha
MaxOTHBIX 3eMJIAX M MTOJEPKKH 3aHATOCTH HaceneHus B paitoHax Ory3 u [llexku npenycMoTpeHo yBeIHueHHE
noJjie3Horo o0beMa BOJOXPaHWIUINA Ha peke ANWIKaH4all, a B paiioHe Macaiuibl — Ha peke Bunamriait
MyTEM CTPOUTENBCTBA HOBOW IJIOTHMHBI Ha CTapoil JamOe B paMKax BTOpOro stama. Jlo CTpPOMTENIbCTBA
BOJIOXPAHWINI Ha pekax AJummkaH4aid u Bumamrdaid ObUIH MPOBENEHBI KOMIUIEKCHBIE CEHCMOIIOTHIECKHE,
TeOJIOTHYECKUEe U Teo(ru3nvecKkrue HMCCICAOBAaHMA, a TaKKE OLEHEHA CTENEeHb CEHCMHUYECKONW OMacHOCTH
peruoHa.

KnioueBble c¢JI0Ba: celicMuueckas dHCeCmKoCmy, UHMCEHEPHO-CeliCMU4ecKkas paszeeokd, Quauko-

Mexanuueckue ceolcmsa SPYHRmMO6, ceojliocudecKat cpeda, eodoxpaﬁwzuwe.

Taking into account the huge demand for irrigation and drinking water in the republic, one of the most
urgent problems is the efficient use of water resources and the creation of new reservoirs. It should also be
noted that the creation of water reservoirs is of great importance in the socio-economic development of the
regions. Reservoirs to be built on Alijanchay and Vilashchay rivers will supply thousands of hectares of land
with water.

During the engineering activity carried out in the geological environment, taking into account the fact
that the engineering assessment of the area is initially determined by the geological conditions and geological
structure, the study of the seismic resistance of the reservoirs, the study and evaluation of the geological
conditions to ensure their normal operating conditions, the selection of a suitable area for construction and
environmental risk management expresses the relevance of research.

The first research area, the projected area on Alijanchay river, is located 10 km southwest of Oguz city.

The second research area is a reservoir located on the Vilashchay river, near the village of Garibler, in
the Masalli district. The volume of this reservoir is 46.0 mln. m?, the height of the earth embankment is 37 m.
With the construction of the 2nd turn of the reservoir, the height of the dam will be increased by 15 m and the
volume of the reservoir will increase to 130 mln. m?.

During the construction of water reservoirs, it is planned to assess the seismic risk in the area, conduct
complex seismological-geophysical research, identify areas that may create risk and take preventive measures.

Since the creation of water, human life has been as an integral part, access to water, efficient use of
water has been an urgent issue in all ages of history 6.
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Figure 2. The area where the Alijanchay reservoir (M 1:570000)
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Figure 3. Velocity cut of transverse waves on profile No.1 in Alijanchay reservoir area (in m/s)
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Figure 4. Velocity cut of transverse waves (in m/s) on profile No.2 in Alijanchay reservoir area

Alijanchay reservoir

Alijanchay River is the left branch of Kura River and is formed by the union of Oguz, Dashagil, and
Khalkhal rivers. It flows through the territory of Oguz, Sheki, Yevlakh regions and the city of Mingachevir
(pictures 1, 2).

Alijanchay reservoir will contribute to the irrigation of thousands of hectares of land, improve the water
supply of the population, and will also play an important role in preventing fires.

In order to study the seismo-geological structure of the reservoir area to be built on the Alijanchay river,
research works were carried out using the "Refraction Microtremor (REMI)" method of engineering-seismic
exploration. During the research work, seismic profiles were connected to geological exploration wells dug in
the area, and the heterogeneity of the environment was monitored in the space between the wells, and
characteristic sections were established by calculating the bedding, thicknesses and corresponding transverse
wave velocities of the layers 2].

Geophysical measurements, processing and interpretation of received data were performed using high-
quality devices, equipment and software that meet modern requirements.

By carrying out geophysical prospecting in geologically risky areas, the seismo-geological structure of
the area up to 100 m depth was studied, the stratigraphic and lithological dividing boundaries of the layers
were determined, seismic cross-sections were established at depth, and the seismic characteristics of the
layered environment were studied.

Using the seismic-stiffness method, the change (increase-decrease) in the intensity of earthquake
vibrations of the construction site was calculated based on the physical mechanical and seismic characteristics
of the rocks (clay, clay, sand, sandstone, sandstone, gravel) involved in the lithological sections of the research
area 1].
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Table 1.
Wells Soil Plasticity Consi_stency d:nc:ilty gg::g Water (;/é/gtlL
Ne Composition (1p) () 4 (q/sm?) | Vs (m/san) level (m) h(m)
The main axis of the dam
1,2, | Clay (solid and semi- 0,16 <0 1,75 500 50,0-60,0
34 [0l ] 75,0
' Pebbles 0,18 <0 2,18 800 '
Upper control bed
Gravels, the 0,14 <0 1,63 500
composition is gravel
45, Clays, gravel
6,7,8 | composition 0,20 <0 1,70 600 4,45 30,0-55,0
Sandstone, weathered <0 1,90 850
Lower control bed
Sandstone, weathered 1,80 900
9,10, gﬁﬁ)(so"d and semi- 0,15 <0 1,73 400
1112 "sand <0 167 350 325 | 30,0-60,0
Clay, poorly moist 0,21 <0 1,85 580
The route of the construction-operation tunnel
Clay (solid and semi- 011 <0 158 470
solid) ’ '
14 Clay, solid and poorl
e POOTY 1 021 <0 1,68 500 40-480 | 300

Engineer-geological and geophysical data of Alijanchay reservoir area in Oguz region are shown in table 1
Based on the conducted research, the seismic hazard of the area was assessed with 9 intensity points on
the 12-point CEC-64 table.

Vilashchay Reservoir

The second research area is the construction of the second phase of the Vilashchay Reservoir located in
Masalli district, one of the ancient settlements of Azerbaijan 3].

Masalli district is located 232 km from Baku and its area is 720 km?, Masalli district located in the south
of the republic borders Lankaran, Lerik, Yardimli, Jalilabad, Neftchala districts. It is surrounded by the Caspian
Sea (Little Kizilagach Bay) from the east, and the Talysh range of mountains from the west. Vilashchay, Shina-
Parada, Godmanchay, Goytepechay, Metalchay, etc. rivers flow. Vilashchay Reservoir was created in a very
picturesque place where Vilashchay River exits the sloping plain.

The main hydrographic element of the studied area is the Vilashchay River, its length is 115 km, and
the catchment area is 344.6 km?. The upper part of the river is located in the mountainous zone (picture 5).
The water of Vilashchay and its tributaries is sweet (mineralization up to 1.0 g/l).

The studied area is part of the Yardimli synclinorium, which is one of the main geological structures of
the Talysh region, and the geological structure of the region includes tufogenic-sedimentary, sedimentary
continental sediments of different genesis of the Paleogene, Neogene and Quaternary systems.

Clay and gravel soils of alluvial (aQIV) origin are spread in the research area. The researched reservoir
area on the Vilashchay River is shown in Figure 4.
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Figure 5. Vilashchay reservoir area (M 1:17 000)

By conducting research, the normative values of the physical and mechanical indicators of the soil in
the area were determined (Table 2).

Geological engineering activity carried out in the environment has an impact on the geological
environment and creates relevant changes in this environment. Therefore, it has become necessary to study the
changes in the geological environment, to effectively use the geological environment and to solve problems
related to its preservation. 7].

On the basis of laboratory studies, 4 engineering-geological elements with a depth of 10.0-40.0 m have
been separated in the research area.
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Figure 6. The area of Vilashcay reservoir
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Table 2.
Wells Soil composition Soil density, | Transverse wave | Well Depth h(m)
Ne P a(q/sm?d) speed, Vs (m/sec)
Pebbles, mt:rrl;pglrzed with sand 171 620
1-23 anerey _ 10,0-40,0
Clay, semi-solid consistency,
- 1,58 450
containing small pebbles

Based on the conducted seismic studies, the seismic hazard of the area where the Vilashchay reservoir
is located was assessed with an intensity of 8 points on the 12-point CEC-64 table, and the importance of
considering the engineering-geological and geophysical conditions during construction was assessed.

Studying the characteristic regime of water reservoirs, their hydrodynamics, protection and efficient use
of water resources is one of the important issues in our republic 5].

Conclusion

¢ Based on the conducted geophysical and seismological studies, the seismic hazard of the Alijanchay
reservoir area was assessed as 9 points on the 12-point CEC-64 table, and the seismic danger of the area where
the Vilashchay reservoir is located was assessed as 8 points.

e Based on the conducted engineering-seismic exploration studies, it was determined that the soils of
Alijanchay and Vilashchay reservoir areas are class Il (according to Az.DTN 2.3.-1).
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