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INTRODUCTION

- Located on the Sulak River in Dagaestan, Russia

- In the narrow gorge of the same name with a depth
of more than 200 m

-232.5 m tall and 338 m long
- Concrete arch dam

- It supports a 1,000 MW power station, and it’s main p
urpose is hydroelectric power production

-Typical elements

-Original design went through many adaptations, probl
ematic area



Hevaesrn

\b RUSHIIFOPT



NATURAL CONDITIONS

-The width of the gorge in the upper part is 300 m, i
n the lower part - 12-15m

- Hard conditions of the construction due to the un
even relief

- -Sides of the gorge composed of strong upper cre
taceous rocks, mainly platy limestones, interbedd
ed marls and clays), composed of fractured rocks

- Seismicity construction area is 9 points on the MSK
-64 scale



NATURAL CONDITIONS

- The average annual discharge is 176 m?® / s, the ave
rage annual flow is 5.58 km?

-The river carries a large amount of sediment - 21.4
million tons per year

- River runoff is formed due to melting snow and gla
ciers, as well as rainfall

-The climate at the site of the station is arid, the aver
age annual temperature is + 12 ° C, the annual prec
ipitation is 360 mm
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CONSTRUCTION (1964-1978)

- Drilling and blasting method

(for the first time, the method of contour blasting with preliminary slitting (pres
plitting method) was widely used

- During the creation of the reservoir, 3 thousand hectares were farmland were f
looded and moved 830 buildings, mainly from the village of Chirkei

-Concrete was transferred from above, using three cable cranes with a lifting ca
pacity of 25 tons and a span of 500 m

-From both banks, cementation adits were passed in five tiers for a leng
th of 150-250 meters. And from them wells were drilled with a dept
h of 50 meters, into which the solution was pumped under high pres
sure. Filling all the voids in the rock and creating an almost waterpro
of barrier.

- Leftbank showed weakness. Below is a huge concrete patch, and in th
e slope there are 6 tiers of orange spots. These are the consequence
s of a huge fall of several tens of thousands of cubic meters.



CONSTRUCTION (1964-1978)

-18 concrete sections with a width 16 m each
- Arc, a wedge-shaped plug and a right-bank abutment

- Double curvature, symmetrical outline, 184.5 m high,
thickness varies from 6 m at the crest to 30 m at the
contact with the plug

-From the right bank, in order to ensure the symmetry
of the arched part of the dam, a abutment 44 m high
and 50 m long was built

-Fixed with anchors located in 6 tiers (high-strength ste
el)

-Inclined water intake
-4 turbine water conduits
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Reservoir
Length, km up to 40
Width, km uptos
Depth, m up to 210
2
Drainage area, km 42
3
Average long-term runoff, km 4,640
: ‘ 42.4
Resarvoir area at MPU 355 m, km
3
Full and useful capacity of the reservoir, km 2.78and 1.32
e
Estimatad maximum discharge flow through structures, m [ s 3,000
Pressure front length, m 338

Maximum static head, m 207






RESERVOIR

-Its capacity allows accumulating water in high-water ye
ars and spending it in low-water years

-The area of the reservoir is 42.5 km?

-The elevation of the normal backwater level of the res
ervoir is 355 m above sea level, the forced backwate
r level is 357.3 m, and the dead volume is 315 m

-ldle discharges at the Chirkeyskaya HPP are very rare
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GALLERIES

-10 galleries at different le
vels (servicing the instr
umentation and the gro
ut curtain at the base o
f the dam; and control
of filtration through the
body of the dam

-deep grout curtains

-The station project includ
ed a huge complex of u
nderground workings.

- Three mines, various adi
ts, culverts and road tu
nnels.

HIMY 355,0 |4

4 Makc.YHb 173,1







SPILLWAY

- Operational spillway - tunnel (works in free-flow mode)

with an open drain chute, located on the left bank 85 m from t
he dam

-Discharge capacity of the spillway is 2400 m3 / s

-The inlet opening has a span of 22 m, it is covered by a segme
ntal gate 14 m high

-The opening is adjoined by an inclined section of a horseshoe-
shaped tunnel

- It goes into an open chute, ending with a springboard with a s
ide drain - a damper; the open part of the spillway has a tot
al length of 221 m

-During the construction period, a temporary construction spill
way was used, also of a tunnel type with a length of 730 m,
which is now damped
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Ynpkenckas C

Yupkeickas ruapoanekTpocraHumns — camas kpynHas Ha CesepHoM Kaekaze.
PacnonoxeHa Ha peke Cynak B BylHakckoM paioHe Pecnybnukm [arecraH.

OcHoBHOE npegHasHa4vyeHue CtaHuMn — NokKpeiTre NUKOBOW YacTu rpadmt{a BﬂEKTDHHECKOﬁ
Harpyzku O6beaUHEHHOR 3HeprocucTeMsl tOra.

1000 MBT
2430 MNH KBTey

Pycluppo

QarecraHckuii gpunuan
YCTaHOBNEHHAA MOLHOCTL
CpegHerogosas BbipaboTka

Unpkelickoe BoaoXpaHunuLye
CamMblil KPYNHbIA MCKYCCTBEHHBIA BopoémM [arectaHa

Onuvna 40 KM
WrpkHa Ao 5 KM
Hawbonewas rnybuHa 120 M

MakcuMansHas BbicoTa cpaboTkm 40 M

BeToHHaa apoyHas nnoTuHa
Mo COOTHOWEHWHO BLICOTBI M WKWPKHBI NNOTKMHLI Ha Pa3HbIX
©€ yyacTKax MUpoBOe MMAPO3HepreTYecKoe coobLLecTso
NpU3HaN0 NAOTUHY Yvpkeiickoi MC camor CTPOHHORA 8
MUpe.

Beicota 232,5M
AnvHa no rpebHio 338 m

CamMas BblcOKas apo4YHas nnoTuHa Poccum
MawwuHHbIA 3an

[BYXpAAHOE PACNONOKEHWE arperaTos ¢ ABYXbAPYCHbIM PasMELLEHWEM
OTCACLIBAIOWMX TPYE — 3TO YHUKANbHOE TEXHUUECKOE PeLueHue, NPUHATO

SkcnnyaTauMoHHbIiA Boaocbpoc
3a 40-neTHIo UCTOPMIO 3KCNAYaTaumun Yupkeitckoi MC soay cGpaceiBany BXONOCTYO
€ Uenbk pasMecTuTe 343aHWE MALMHHOIO 3ana C MMHHUManbHBIMW BPE3KaMK B BCEro Tpu pasa. CaMelid NPOAOMKMTENEHLIN cBpoc BoAbl Gein neTom 1997 roaa - oH

Gopra ywensa. NPOACAKANCA 55 AHERA.

KonuyecTso arperaTtoe 4
MOWHOCTb Kaxaoro 250 MBT

O6was anvHa 730 m
O6bem nponycka Bofbl ao 2900 m¥fc

CTpOMTeﬂ bCTBO MJIOTUHbI:

38m

1970 1971 1972
28 dheapans ynomeH

nepawi KyGomeTp GETOND

B OCHOBHHE NAGTHNE!

1973 1974 1975-197

13 asrycta nnoruma
noCTaEAENa NOA HANOR

0O6wmit o6bem GeToHa B Tene nnotuHel 1 295 000 M3

CneunanusMpoBaHHasa TEXHWKa Ha BETOHHbI
paboTtax:

3 kabi KpaHa Ha Gaze Ha Gaze ‘CaMOXOAHAA JBUMCTHAR

" cTLi0 N0 P o TpaxTopa 3-304 A% mawwma

25 7 v np 500 M, c CToks
© GanbAmy TK-53 600 1’ Ha Gaze TpakTOpa

émkocTeo B ky6. M ana ANA PAIPABHHBANWA W AT-20 pna cuatma

oYM M YKNBAKH BHBpUPOBaNUA GETOHHOR UeMEHTHOR NéHK ©

GETOHHOR CMECH B BA0KN CMECTH B paamnyce 6 m FOPHIOHTANBHOR

MOBEPXMOCTH GETOMA

O6BbEMbI CTPOUTENBHBIX MU MOHTaXHbIX pabo

1? BbleMKa CKanbHOro rpyHra 2126 ThIC,
.é" B T. Y. Nog3emMHan 362 ThiC.
-

%3 Haceine 1 KameHHas Habpocka 324 TbiC.
— Yinanxa 6GetoHa u kenezobeToHa 1705 ThiC.
= B T. Y, NOA3EMHOMO 129 ThiC.
m& LemenTaumna 245 000 nor.
‘aﬁ‘ MOHTaX METaNnNOKOHCTPYKLUMIA W MEXaHM3MOB 12 30(
.man MoHTax anekTpoMexaHu4eckore o6opyaoBaHus 11 00(

1 uioHA 1963 r, AaH cTapT cTpouTenseTey Yupkeickoh M3C ¢ coopyxeHusa
BPEMEHHbIX aBTOAOPOr K CTPOMTENLHOW NNOWaAKe W NMHUIA dneKTponepeaat
ANS ee 3HeprocHabxeHns

22 pekabps 1974 r. nepsblit arperaT NocTasneH nog NPOMbIWNEHHYIO Harp

9 ¢eepana 1981 r. NOANKCAH aKT NPUEMKK rMAPOY3Na B NPOMbIWNEHHYIO
SKCNNYyaTaumno



ttps://voutu.be/DMM7GOfllol



https://youtu.be/DMM7G0fIIoI

Thank you for
your attention

Jovana Andrijevic
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