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ABSTRACT

In addition to various standard problems of Engineering Geophysics we often deal with cases that are less known in the
literature, but can be quite easily solved by geophysical methods. In such cases it is important to choose an appropriate
method and a convenient way to apply it.

The paper describes one of such issues.

The territories of the dam construction and other engineering structures connected to the river mostly cover the areas
of the river gorges, which are basically presented with pebbles and rocks filling the sand. One of the most important
tasks during the study of the conditions of foundation placement is to determine the bedrock depths. The pebbly rocks
covering the area create great difficulties during drilling operations and geophysical surveys.

In cases where the river bed is bordered by steep cliffs, both geophysical methods become difficult due to impossibility
of extending communication cables to the required lengths. It is noteworthy that a part of the mentioned problems can
be considered as a contributing factor for the method proposed by us in this article.

Key words: seismic profiling, elastic wave.

Preamble
The article considers the results of the geophysical survey carried out on the territory of the main
building of power project Narvani-HES (Hydroelectric power station) on the river Narovani.
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Fig. 1. Study area, seismic profiling and combined survey scheme.
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The study area and the layout of the seismic profiles are shown in Fig. 1.



We conducted Seismic Profiling (Refracted Wave Method) and constructed a corresponding
seismologic section, determined the propagation speeds of the elastic longitudinal wave and estimated the
values of the densities. The paper presents Profile 1. Seismic profiling is often quite difficult due to the
difficult relief of a study area. Therefore, it is necessary to conduct a combined geophysical survey in a
difficult profile area.

Seismic Profiling

We conducted seismic profiling (Fig. 1) by Refracted Wave Method, on the basis of which we
determine the velocity values of the elastic longitudinal wave propagation, constructed corresponding cuts
and estimated the corresponding density values.

Refracted Waves Method makes it possible to determine the capacities of the surface and deeper layers
and the propagation velocities of the elastic waves in them. The method is based on determining the arrival
times of longitudinal wave fronts from the source of the longitudinal waves into the geophones displayed in
one line. We also defined the density values [1-3].

The seismic profiling works were carried out with 10 Hz geophones, which were located in 1 meter
distance from one another, while the seismic waves were generated by striking a 10 kg hammer on a special
plastic plate in Z-Z orientation. We used a 5 shock point system, which contained 2 shocks at the head and
bottom of the profile, one shock in the middle and two shocks transferred out of the profile.

The waves were registered with a 24-channel engineering seismic station produced by GEOMETRICS,
Itd. Depending on the type of a wave the direction of the shock was also changed.

We analyzed the obtained data, constructed corresponding sections and evaluated the values of the
relevant physical-mechanical parameters. The display of the profile is shown in Fig. 1.

The Study Results

A seismic profile with a length of 23 m was constructed (Fig. 1).
According to the values of geophysical parameters, three main layers are distinguished on the seismic
profile:
Layer 1 — intensively unloaded river gorge with natural moisture;
Layer 2 — river gorge saturated with water;
Layer 3 — heavily weathered bedrock.
The obtained seismic section is shown in Fig. 2.
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Fig. 2. Seismic Profile 1.



Seismic Profile 1

Layer 1 extends from the surface to an average depth of 4 m with the average value of longitudinal

elastic wave speed Vp=1650 m/s, the average value of density p=1.98 g/cm?.

Further comes Layer 2 with thickness of 4m with the average value of longitudinal elastic wave speed

Vp=2800 m/s, the average value of density p=2.26 g/cm?®.

Layer 3 is observed averagely to the depth of 22 m, the average value of longitudinal elastic wave

speed is Vp=3590 m/s and the average value of density p=2.4 g/cmd,

The combined study of the river gorge

The works on Profile 2 were carried out by a combined method, during which the following values

were taken into consideration:

the distance between the rocky banks of the river gorge:

L=35m

wave travel time on the rocky bottom of the gorge from shore to shore:

T=0.0296 s

the average speed of an elastic wave propagation in a rock

Vp=1700 m/s

the bending angles of the rocky banks:

the left bank: ¢=57°
the right bank: ¢=57°

Taking these values into account, the average depth of the river gorge was calculated:

Haverage =14 m.

The average width of the lower terrace of the river gorge:

C=17m.

left g

5%
river bed

35m

river floodplain

wyr<y

2-3m

Fig. 3. A combined cut crossing the river gorge.




Taking into account the specificity of the obtained seismograms, it can be assumed that there is a
sharp maximum deepening of the rocky bottom near the left rocky slope of the river bed. In the 2-3 meter
section of the cut H exceeds 24 m, and in the rest of the section along the cut, H is of 10 m order.
Conclusion

Taking into account all the above said and the cut of Profile 1 we can build a model of a combined cut
crossing the river gorge in the study area (Fig. 3).
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KomniiexkcHbie reogusnyeckne uccjaea0BaHusl, NPOBeJeHHbIE B
paiioHe OCHOBHBIX coopy:kennii crposimieiicas Hapsanu I'C Ha peke
HapoBanu

ML.I'. I'urudepus, x. K. Kupus, H.A. I'montun

Pe3rome

[ToMuMO pa3nUYHBIX CTAaHAAPTHBIX 3334 WHKCHEPHOH T'eO(QH3HMKH, MBI 4acTO MMEEM JEJI0 CO CIydasMHu,
MaJI0 U3BECTHBIMHU B JINTEpPAType, HO JOCTAaTOYHO JIETKO pellaeMbIMU reoU3NUecKUMH MeTogamu. B 31o
BpeMs BXKHO BBIOPATh MOAXOASAIINA METO M YIOOHBIN CII0CO0 €ro NCTIONb30BaHHU.

[IpencraBienHas cTaTbs NOCBSILEHA OAHOMY U3 TAKUX CIIy4aeB.

VY4acTKH CTPOMTENHCTBA IUIOTMH M APYTHX HHXCHEPHBIX COOPY)KEHHH PEYHOH CBS3U B OOJBIIMHCTBE
CIly4aeB cojep)KaT MONMBI peK, KOTOpble B OCHOBHOM IPECTaBIECHBI 3aCHITAHHBIMHU IECKOM TalIbKOH U
BanyHamMu. OfHOH W3 BaXKHEHIIMX 3ala4 TpH HW3yYeHUH YCIOBHH 3akiagkd (yHIAMEHTa SBISIETCS
OIpeaACICHUC I‘JIy6I/IHI)I 3aJifraHuss KOPCHHBIX IIOPOA. HOKpLIBaIOIlII/IC X TaJICYHBbIC ITIOPOAbI CO34ar0T
00JIBIIINE TPYTHOCTH TPU OYPOBBIX padOTaX U T€O0PUINIESCKIX UCCIETOBAHUIX.

B tex cimywasx, Koraa pyciao peKd OrpaHMYeHO OTBECHBIMH CKajlaMH ¢ Oeperos, At 000uX reopu3nyecKux
METOJIOB CO3/1aeTCsl CYIIECTBEHHas Ipo0ieMa H3-3a HEBO3MOXKHOCTU IIPOKJIAJKU Kabenel CBA3M Ha
TpeOyemble uinHBL. [loKa3aTenbHO, YTO 4YacTh YHOMSIHYTBIX MPOOJIEM MOXHO paccMaTpUBaTh Kak
CIIOCOOCTBYIOIINE Pa3BUTUIO METO/1a, IPEUIOKCHHOTO HAMU B JAaHHOH CTaThe.

KuaioueBsle ciioBa: celicMonpodrinpoBaHue, yrpyras BOJIHA.



