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B CYPOBbBIX
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YCJIOBHUAX B POCCUH

MpoBeaeH aHanM3 CyLECTBYIOLINX
TPYHTOBbLIX MIIOTUH, MOCTPOEHHbLIX B Cy-
POBbLIX KIMMaTUYECKUX YCMOBUSIX 3a Mo-
cnepgHee ctoneTtne. PaccMoTpeHbl cnyyam
aBapwii 1 BbIXOOOB COOPYXEHWIA U3 CTPOSI.
CpaenaHbl BbiBOAbl 0 HeobxogumocTn 60-
nee TLWATENbHOMO M3y4YeHusi unbTpaum-
OHHOrO MOTOKa 1 TEMMNepPaTypHOro pexuma
TPYHTOBbIX MIOTUH.

KnioueBble cnoBa: dunbTpaums,
TPYHTOBbIE MOTWHbI, BEYHAs MeparnoTa,
TemnepaTypHbIA PEXMM.

Heo0XomMuMbIM KOHCTPYKTHBHBIM 3JIe-
MEHTOM JIJIsl BOJIOXO3SHICTBEHHOTO UCTIONb-
30BaHUSl PEK SIBISIOTCS BOJIOTONIOPHEIC
THJIPOTEXHUYECKHE COOPYKEHHS WU TLIO-
trHbl. Kak mokaszama mupoBas [1, 2] u ote-
YECTBEHHAs TMpakTuka [3, 4], B yCIOBHAX
CYpOBOTO KJInMara (BeuHasi Mep3JoTa, HH3-
KHE TEeMIIEpaTypbl, OOJIBIINE AMITTUTYJIbI
KoJIeOaHUsT TEeMITepaTyphl BO3AyXa) HauOo-
Jiee 1enecoo0paszHbIM THIIOM BOJOTIOATIOP-
HOTO COOPYXXEHHS SIBJISIIOTCSI TPYHTOBBIC
mI0THHEL. OHU MOTYT OBITH pa3NeieHBI Ha
JIBE OCHOBHBIC TPYIIIBI: TUIOTUHBI C MEP3-
JIOTHOW 3aBecoi (HE QWIBTPYIOIIHE) U
TJIOTHHEI 0€3 MEp3JIOTHOW 3aBECHl (Tajble
nin puisTpyromue) [4].

N.A. Aniskin, A.S. Antonov

EXPERIENCE

AND PROBLEMS OF EARTH
DAM CONSTRUCTION

AND EXPLOITATION

IN SEVERE CLIMATIC
CONDITIONS IN RUSSIA

Hydraulic engineering construc-
tions or dams are necessary con-
structive elements for river develop-
ment. In severe climatic conditions
(deep-frozen soil, low temperatures,
high amplitudes of temperature fluc-
tuations) the most expedient type
of water retaining constructions are
soil dams.

In our paper we have examined
economic conditions of the region
with severe climate, available water
resources and their development.
We made the conclusions concerning
preference for building reservoirs on
the territory of Siberia. A two-century
period, beginning with the first soil
dams in the end of the 18th cen-
tury, was considered for the building
analysis.

Our attention has been mainly
focused on structures, engineering
decisions and causes of accidents,
which took place in operating cycle
period. The results showed the im-
portance of investigation of filtration
and temperature regimes, as well as
their collaboration in hydro technical
structures design and operation.

Key words: filtration, soil dams,
deep-frozen soil, temperature mode.

Hydraulic engineering construc-
tions or dams are necessary construc-
tive elements for river development.
The world [1, 2] and domestic practice
[3, 4] shows, that in severe climatic
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IlepBbIc CcBEenEHUS O CTPOUTEILCTBE
B 3TOM PETHOHE IUIOTUH U3 TPYHTOBBIX
MarepHuasioB oTHocaTcs K koHny X VIII B.
Onna wu3 KOHCTPYKLUH
TPyHTOBasl TUIOTHHA HA P. MBIKBIPT B
r. [lerpoBcke-3abaiikaibCkOM, TOCTPO-
eHHast B 1792 1. Uid co3gaHus BOOO-
XpaHIIAIIA
Ha3HaueHus. J[JIMHA TUIOTHMHBI 1O Tpeod-
Hio — 910 M, BeicoTa — 9,5 M. [InoTuHa
OBlTa BO3BEJEHA M3 TSKEIBIX Cyleceid u
nMena IepeBsHHbIN BogocOpoc. C 1enbio

TaKNX

X031 CTBEHHO-ITUTHEBOTO

MIPOMOPAKUBAHUS Tela IJIOTUHBI U CO-
XPaHEHUsI €TO0 IIPU IKCIUTyaTalluu B Mep3-
JIOM COCTOSIHUM OHA CTPOMJIACh B TCUCHHE
ceMu 3uMHEX TieproaoB. Okomo 140 et
IJIOTUHA SKCILTyaTHPOBANACh YCIEIIHO,
HO BO BpeMs pEMOHTHBIX PadoT IO BOJIO-
copocy (1929 1), HauaTBIX B TEIJIOE BpPE-
M rojia, ObUT HApyIICH TeMIepaTypHBIN
peKUM OCHOBaHHS BOAOCOpoca, U IO
OTTasIBIIUM TPYHTaM Hadaiach (QribTpa-
uus. JlanpHeias sKcryaraiusi craja
BO3MOKHOM TOJIBKO MOCJIE MOJTHOM Iepe-
CTPOUKH MJIOTHHBI.

Bo Bpems ctpoutenncTBa 3abaii-
KaJIbCKOM ¥ AMYpPCKOM KeJe3HbIX JOPOr
(1912—1916 rr.) ObLIK BO3BECHBI TPYH-
TOBbIE€ HH3KOHAIIOPHBIE IUIOTUHBI IS
co3maHusl HEeOONBIINX BOJOXPAHMIINII
X035UCTBEHHO-ITUTHEBOTO
B sToT mepumox ObLTM BO3BENEHBI ILIO-
TUHBI Ha pekax Amaszap, Morova, Ypka,
Uuuarka Ui BOJIOCHAOKEHUS JKEJIE3HO-
TOpOKHBIX cTaHuui. [locne 3amonnenus
BOJIOXPaHWINILA, IUIOTUHA Ha p. AMaszap,
MTOCTPOCHHAS ISl BOJOCHAOKCHIS CTaH-

Ha3HaA4YCHU .

nuu Morova, Havyasia (WIBTPOBaTh, U B
TeJe TUIOTHHBI 00pa30BAIMCH TIPOMOUHBI.
YMEHbIINTh (QUIBTPAITMOHHBIA PACXO
yIQJIOCh TOJBKO C CO3JaHUEM TpaHIIEH
M0 BCEH IMHE TIOTUHBI ISl TPOMOpa-
JKUBaHUs MaccuBa (puc. 1).
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conditions (deep-frozen soil, low tem-
peratures, high amplitudes of tempera-
ture fluctuations), the most expedient
type of water retaining constructions are
soil dams. They can be divided into two
main groups: dams with deep-frozen
soil screen (non filter) and dams without
deep-frozen soil screen (dam in loose
staff or tabel dams) [4].

The first data on soil dams con-
struction in this region refer to the end
of the 18th century. One of the first con-
structions was a soil dam on the river
Mykyrt in Petrovsk-Zabaykalsk, con-
structed in 1792 for making a drinking
reservoir. The crest length was 910 m,
the height — 9.5 m. The dam was built
of heavy sandy loams and had a wooden
spillway. The dam had been built within
seven winter periods to freeze dam body
and to preserve its wintertime opera-
tion. The dam has been operating suc-
cessfully about 140 years, but the repair
work of the spillway in warm season in
1929 disturbed the temperature regime,
and that gave start to tabel soil filtration.
Further operation became possible only
after full dam reconstruction.

During Transbaikal and Amur rail-
road construction in 1912—1916, soil
low pressure dams were built for mak-
ing a drinking reservoir. At that time
other water supply systems were also
built on the rivers Amazar, Mogocha,
Urka, Chichatka for drinking needs of
the local railway stations. After reser-
voir filling, the dam on the river Ama-
zar, constructed for water supply of
Mogocha station, started filtering, that
resulted in cavities in a dam body. Dig-
ging trenches along the dam for massif
freezing reduced the discharge of seep-

age (fig. 1).
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Puc. 1. Bpemennas miotuHa Ha p. AMa3zap: / — cKaibHbIi rpyHT; 2 — CYIIMHOK; 3 — Mell-
KU C TPYHTOM; 4 — PsIK 3arpy>KEHHBIH CKajoif; 5 — TpaHIues A NpOMOpPaKUBaHHsS TPYHTA

Fig.1 Temporary dam at the river Amazar: / — rocky soil; 2 — cymmsok; 3 — soil filled

bags; 4 — rock filled crib; 5 — trench for soil freezing

Ota BpeMeHHas IUIOTHHA Oblla MpU3HAHA
HEyIa4HOM, TaK Kak BOJA MOCTEIICHHO YOBI-
Bana u3 BojoxpaHwmma. [locrosHHas mio-
THHA ObLIa MMOCTPOEeHa B KOHIE MapTa 1914 1.
B ocHOBaHMM NJIOTHHBI 3aJIE€ralOT CKaJbHBIC
TPYHTBI, IPUKPBITHIC MJIALOM aJITTFOBHAIBHBIX
OTJIOKECHHUH, MOIIHOCTEIO 110 1,5 M. Bricora
STOU MJIOTUHBI 4 M IpU Hamope 2,5 M.

[InoTnna wuMmeer pspkeByro auadparmy,
3allOJIHEHHYIO CKaJbHBIM TpyHTOM. HwuzoBoit
KJIMH TUIOTHHBI OTCBHINIAH W3 CKAJIbHBIX TPYH-
TOB, @ BEPXOBOW — M3 INMIMHUCTHIX. Takas KOH-
CTpyKuusi Obljia BeIOpaHa B pe3ysibTaTe TOTO,
YTO uepe3 rpeOCHb IIOTHHBI JOIKEH OB PO-
M3BOJUTHCS COPOC MABOAKOBBIX pacxonoB. 1o
OCH IUTOTHHBI JJIS1 IPEIOTBpALICHUS QUIBTpa-
1K OblIa POWAeHA TPaHILIes, HO Ha/IeKHOTO
MIPOMOPAKMBAHMA TeJa 1 OCHOBAHUS IUIOTHHBI
JOCTUTHYTh HE YNIAJIOCh, IMOCKOJIBKY pPabOTHI
BEJIMCh B TIEPHOJ IKCILTyaTalluH COOPY>KEHHUS
NpY HAJIMYUH HAIOPHOU (UIBTPALIUy.

st BomocHaOXeHHsI JKeNIe3HOA0POKHON
cTaHuMM Amaszap OblIa MOCTPOCHA IUIOTHHA
BBICOTOM 4,5 M. YCJIOBHSI CTpPOUTENBCTBA MU
KOHCTPYKLMH IUIOTHH OBIIM TaKUMHM JKE, Kak
u Ha cranuuu Moroya. [Inotuna cocrosina u3
psbkeil B Heckonbko oTcekoB. Ilepennue or-
CEKH psiKa 3alOJHSIIMCh TPaMOOBAaHHBIM Cy-
[IMHKOM, a 3aJJHHe — KaMHeM. Psku Obuin
ONepThl Ha CKally, Al 4ero mnorpeboBajach
BBIEMKa aJUTFOBUS Ha TITyOHMHY 110 2,9 M.

B 3umHul mepuox 3HAYMTENBHBIC O0B-
€MBI BOJIbI YXOJIMJIN Ha JIbA000pa3oBaHue. ITo
MIPUBEJIO K HEOOXOIUMOCTH CTPOUTEIHCTBA BO-

This temporary dam was
classified unfit because of wa-
ter falling. The constant dam was
constructed at the end of March,
1914. The dam base is embedded
with rocky soil covered with allu-
vial deposits, 1.5 m wide. The dam
height is 4 m at the water height
of 2.5 m.

The crib coffer dam is rock
filled. The downstream slope is
made of rocky soil and upstream —
of clay. The reason for such con-
struction was that floodwater was
spilt over a dam crest. To prevent
filtration a trench was made, but
dam body and base of dam hadn’t
been frozen enough because of
head filtration during the work.

For water supply of Amazar
railway station, 4.5 m high dam
was constructed. Building condi-
tions were the same as those at
Mogocha station. The dam con-
sisted of cribs with several com-
partments. Front compartments
were filled with rammed loam,
and back compartments — with a
stone. Cribs were set on the rock
that required alluvial dredging
2.9 m deep.

Considerable outflow vol-
umes were spent for ice forma-
tion. That demanded constructing

Hydraulics. Engineering hydrology. Hydraulic engineering
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JIOXpaHmwInIa Oompmoro ooremMa. B 1o ke
BpeMsi OypHBIE JIETHHE TTAaBOAKH, HECYIIHE C
€000 HAaHOCHI U IPUPOTHBIA Mycop, Tpebo-
BaJI BOJIOCOpOCA IO BCEW JTUHE TIIIOTHHBI.
Ha puc. 2 mpuBeneH momepeyHblid paspes
wIoTHHBL. OHAa UMeeT KaMeHHYIO KKy, pa-
00TaroNIyIo 1Mo BCEH UTHHE KaK BOJOCIUB, HA
nopore yctanoBieHsl Gpepmsl [loapa.

of spacious reservoirs. At the same
time torrential floods with deposits
and natural garbage, needed a spill-
way along the whole way of the
dam. Fig. 2 shows the dam cross-
section. The masonry works as a
spillway with Poare farm on the
crest.

Puc. 2. BomocnuBHas mioTuHa Ha p. Amasap: I — depmsi [Toaps; 2 — muthl; 3 — Qammmn-
HOE KpeIuleHNe; 4 — KpeIUIeHUe KaMHeM; 5 — cKajla; 6 — KaMeHHas Ki1ajka; / — OeToH; § — psixKH,

3arpy’KeHHbIE KaMHeM; 9 — xkese300eToH

Fig. 2. Spillover dam on the Amasar (river): / — Poare farms; 2 — shields; 3 — faggot lin-
ing; 4 — stone lining; 5 — rock; 6 — masonry; 7 — concrete; 8§ — stone loaded cribs; 9 — reinforced

concrete

OKcITyatanus 3TUX COOPYKEHHH TIo-
Ka3ajia, 9TO BEYHas MEp3J0Ta B OCHOBAHUH
BOJIOXPAHWIINI TI0Jl BO3IEHCTBHEM (PHITh-
TPAIMOHHOTO TTOTOKa OBICTPO OTTAaWBaeT W,
eciaW He TperyCcMaTpuBaTh MPOTUBO(HIIL-

TpalMOHHBIE ~ MEPOTPHUATHS,  BO3HHUKAET
(UIBTPAIMOHHBIN TIOTOK B OCHOBaHHUH CO-
OpYKEHHS.

Kax nmpumep BO3HUKHOBEHUS (HIBTpa-
MU TI0 OTTASsBIIUM TPYHTaM MOXKHO TIpH-
BeCTH IJIOTMHY Ha p. IlpaBas Marjaraya,
moctpoeHnyio B 1932 . B ocHoBanum 1mio-
THHBI 3QJIETAI0OT TY(QBI U pa3pylIeHHBIE TTOp-
¢upnuThl. MOIHOCTH TOJIIN BEYHOMEP3IIBIX
TPYHTOB B OCHOBaHHH TUIOTUHBI KOJIEOIETCS
ot 25 mo 30 m. beronnas amadparma B 3TH
opoabl OblIa 3amTyOjeHa HEAOCTaTOYHO, a
MEpHI 110 MTPOMOPAKWBAHUIO OCHOBAHUS HE
OBLTH TIPETyCMOTPEHBI. B mepBshIil rof mio-
THHA paboTana yAOBIETBOPHUTEIBHO, XOTS
1 HabIromanmach (QWIBTpAIs B OCHOBAHUH.
Habmnronenus 3a TemmneparypHbIM COCTOSHH-
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Operation practice of these con-
structions showed that deep-frozen
soil in the reservoir base melts quick-
ly because of pressure filtration, and
the lack of antiseep actions leads to
filtration in dam base.

The dam on the river Pravaya
Magdagacha, constructed in 1932
can serve as an example of filtration
in tabel soil. In dam base lie tufas and
destroyed porphyrites. The thickness
of deep-frozen soil in dam base var-
ies from 25 to 30 m. The concrete di-
aphragm in these rocks was not deep
enough, and no freezing actions were
taken. During the first year the dam
worked well in spite of filtration in
the base. Temperature condition of
the dam showed that during the first
year of operation, the depth of zero
isothermal line under the dam was
varied: under back of dam it sank 4 m

ISSN 1997-0935. Vestnik MGSU. 2014. Ne 7
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€M IUIOTUHBI [TI0KA3aJId, YTO B IIEPBBIH rof| 3Kc-
IUTyaTalluy HyJeBas M30TepMa I0J IUIOTHHON
OKazaiach Ha pa3HOU TITyOMHE: IO/ BEPXOBBIM
KJIIMHOM OHa OITyCTHJIach Ha 4 M, a MOJ HU30-
BBIM — TOJIbKO Ha 2,5 M. B pesynprare uero
[IPOM301IIA ABAPHUS.

TToxoxwuii cinyyaid npousowen Ha p. bosb-
moii HeBep Ha mioTuHe JUIMHOM MO TpeOHIO
530 M u BeICOTOH 9,6 M, IOCTPOCHHON TaKke
B 1932 1. 17151 BOIOCHAOKECHIS KEITE3HOTOPOXK-
HO# ctanuu CKOBOPOAMHO. MOIIHOCTD CIIOS
BEYHOU MEp3JIOTHl COCTaBIsIET OKOIO 90 M.
KopeHHbIe oposibl MeHee TPEIMHOBAThL, YeM
B CTBOpE IUIOTUHBI Ha p. IIpaBas Marnaraua,
MPUKPBITHl IUIAIIOM MBUIEBATHIX CYIJIMHKOB.
[InoTrHa, BBIOJIHEHHAs U3 MbUIEBATHIX CY-
[JIMHKOB C IIMHHUCTBHIM SIPOM, OKa3aiach He-
JIOCTaTOYHO HafeskHOW. CKBO3b TEJIO MIOTHHBI
poOwIIcs (PUIBTPAIIMOHHBIN ITOTOK PACXOAOM
B 2000 M*/cyT. Opranu30Baiy Mepexsar moTo-
Ka BOJBI M MEpPEKadKy ee 0OpaTHO B BOIOXpa-
Hunuile. CoCTOSHUE MIIOTUHBI YXY/AIIAJI0Ch, U
JUTSE 0OecIiedueHuns ee yCTOHYnBOCTH B 1934 1.
BEPXOBOW M HU30BOM OTKOCKHI OBLITH TIPUTPYIKE-
HBI 1Ie0CHUCTBIMU TPYHTaMU. B s1po TIIOTHHBL
320N ACPEBSHHBIN IIIYHT Ha TIIyOHHY 8 M, a
TPYHT 3a LHIITYHTOM 3aMEHUJIU CYTIIMHKOM, YJ10-
YKEHHBIM HACyXO C YIUIOTHeHHEM. DUIbTpaIus
COKpAaTHJIach, OJTHAKO OTTaBaHKE TPYHTOB OC-
HOBaHUs npojoiukanock. B 1936 1. nynesas
M30TepMa OITyCTHIach Ha 6...18 M, XOTsS He
OBLIIO OTMEUEHO PE3KOTo yXY/IAIeHHs (PUIbTpa-
[IMOHHBIX CBOMCTB IPYHTOB OCHOBAHHUS WJIN UX
nedopmarmn. [ImotnHa yCTOHYMBOCTH HE TIO-
Tepsia.

B 1940—1950 rr. B pe3ynbTare 0OCBOCHUS
MIPUPOJHBIX OOTaTCTB KpalHEero ceBepa IMpo-
HCXOJIUT UHTEHCUBHOE Pa3BUTHE T'MAPOTEXHU-
YEeCKOro cTpouTenscTBa. K mpumepy, mioTHHbI
Ha pyubsix KBagpatnom u 89-ro nmkera Obun
MIOCTPOEHBI U3 TaJbIX I'PYHTOB. B 0cHOBaHUU
WX 3aJIeTald JIBAUCTBIE CYNEeCH M CYIJIMHKU.
OnBIT CTPOUTENBCTBA 3THUX IUIOTUH OKa3al-
Cs HEyIauHbIM: MEepBasl pa3pylIUiach MOCIe

deep, and under front of dam —
only 2.5 m deep. And that lead to
an accident.

The
place on the river Bolshoy Never
on the dam with 530 m of crest
length and 9.6 m high, constructed
also in 1932 for water supply of
Skovorodino railway station. The
depth of deep-frozen soil layer
makes about 90 m. The rock is less
crumbling, than in a dam alignment
on the river Pravaya Magdagacha,
and is covered with dusty loams.
The dam made of dusty loams
with a clay kernel, was not solid
enough. The discharge of filtra-
tion flow through a dam body was
2000 m®%day. The flow was cap-
tured and pumped back to the res-
ervoir. The dam condition became
worse, and in order to stabilize it
in 1934 upstream and downstream
slopes were surcharged with grav-
el. A sheet pile was driven into dam
kernel 8 m deep, and the soil be-
hind the pile was replaced with clay
loam laid dry packed. The filtration
was reduced, however melting of
frozen soil in the base proceeded.
In 1936 the zero isotherm line fell
to 6...18 m though no worsening or
deformation of soil filtration prop-
erties in the base was detected. The
dam didn't collapse.

In 1940—1950 as a result of
natural resources exploration in the
Far North there was intensive de-
velopment of hydraulic construc-
tion. For example, dams on the
streams Kvadratniy and the 89th
piket were constructed of melted
soil. In their base there were icy
sandy clays and loams. The con-

similar accident took

Hydraulics. Engineering hydrology. Hydraulic engineering
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1 Mmecsma, Bropas — mocie 1,5 roma dKc-
ruryaranuu. [IpuauHol paspyuierns 00enx
IUIOTHH SIBUJIACh (DUIBTpAIMsl B IPaBO-
Oepe)KHOM TPHMBIKAHWA W B OCHOBaHWU,
MOSIBUBIIASCS BCICACTBUC BBITAMBAHMS JIC-
JITHBIX BKJIFOYCHHH B TPyHTaX OCHOBAHHS
U HEAOCTATOYHO KAYCCTBECHHOTO BBIMOJIHE-
HUs1 OEPETOBBIX MPUMbIKAHHMA TIOTHH.

Ho cymectBytor u yaa4dHple MpH-
MEphl KOHCTPYKIUH IJIOTUH 3TOTO IIe-
puona. Hampumep, MmIOTMHa Ha pyube
PazBenounom, noctpoenHas B 1942 r, ¢
Haropom 1,5...2 M (puc. 3). Teno mmortu-
HBI OTCHITIAHO W3 TICCYAHBIX TPYHTOB, TPHU-
KPBITO TOPHOM U TPUTPYKEHO KaMHEM.
[TpoTrBOGUIBTPALIMOHHBIM
CITY>KHJI ISpEBSHHBIN IITyHT. B 0ocHOBaHUHU
IJIOTUHBI HAXOAWINCH CYNECH C TPOXKHII-
KaMH JibJ1a. BOIOXpaHWITHIIE 3aITOTHSIIOCH
BECEHHUM I1aBOJIKOM, H3JIUIICK BOJIBI cOpa-
CBHIBAJICS Uepe3 TPEOCHD TUIOTHHBI, IIOITOMY
HHU30BOM OTKOC cjeaian 00jee MOJIOrUM C
MOII[HBIM KPEIJICHHEM KaMHeM. B 3uMHui
TIePUOJ, BOMOXPAHIIIUIIE CPabaTHIBAIOChH,
a TeJo TUIOTHHBI U JIOXKE BOJAOXPAHIIIUIIA,

3JICEMCHTOM

OTTaMBaBIIIHE JETOM, IPOMEP3AITH.

struction of these dams wasn’t suc-
cessful: the first dam collapsed in a
month, the second — after 1,5 years
of operation. The reason for the de-
struction of both dams was the filtra-
tion in the right-bank adjoining and
in the base, because of ice melting in
soil base and defective construction of
dam abutment.

But there are also examples of
good dam construction at that time.
For example, a dam on the stream
Razvedochniy, which was construct-
ed in 1942 at the height 1.5...2 m
(fig. 3). The dam body is made of
sandy soil, covered with peat and
surcharged with a stone. A sheet pile
served as an antiseed element. In dam
base there were sandy loams with ice
streaks. The reservoir was filled with
spring flood, water surplus spilt over
the dam crest therefore downstream
slope was more flat, masonry lined. In
winter the reservoir ran out, while the
dam body and the reservoir bed, melt-
ing in summer, froze through.

Puc. 3. IlnotuHa Ha pydse PazBemodanoM: 1 — menkuii necok; 2 — topd; 3 — nnadparma;

4 — KperuieHue KaMHEM

Fig. 3. Dam on the stream Razvedochniy: / — fine sand; 2 — peat; 3 — diaphragm; 4 —

masonry lining

Hpyras miornHa — Ha p. HaneqHoi,
IUTHHOU 65 M 1 BBIcOTO# 10 M, mocTpoe-
Ha B 1950—1951 rt. (puc. 4). Ona umena
BO3IIYIITHYIO 3aMOPaKHBAIOIIYIO CHCTE-
My coopyxkeHus n3 30 3aMopakuBaro-
IUX KOJIOHOK.
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The other dam — on the river Na-

lednaya, 65 m long and 10 m high, con-
structed in 1950—1951 (fig. 4). It had
air freezing system made of 30 freezing

pipes.
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Puc. 4. TInotuna Ha p. HanenHoii: / — sapo u3 muHoGeToHa; 2 — BEPXOBON KIIMH U3 TAIOro
CYIJIMHKA; 3 — 9acTh HM30BOTO KJIMHA M3 MEP3JIbIX KOMBEB CYINIMHKA; 4 — 9acTh HM30BOTO KJIMHA U3
MEP3JIBIX KOMbEB CYIIIMHKA, YIOKEHHAsl IIPH OTPHULIATENILHOM TEMIIEpAType; 5 — OIEePHOBKA OTKOCA,
6 — JIepeBsIHHBIIM HaBeC; 7 — 3aMOPaKMBAIOLIAs KOJOHKA; § — BEHTHIISIIMOHHAS [IaXTa

Fig. 4. Dam on the river Nalednaya: / — clay concrete dam core; 2 — upstream slope of loam
clusters; 3 — part of downstream slope of frozen loam clusters; 4 — part of downstream slope of frozen
loam clusters, set at negative temperatures; 5 — slope sodding; 6 — a wooden shed; 7 — a freezing

pipe; 8 — an air shaft

B HM30BOI KJIMH IUIOTHHBI YKJIAAbIBAJICS
MEp3JIbIA TPYHT C MOJIUBOM BOJIOH. OT oTers-
IOIIEro JCHCTBUSL CHEra M MNPsIMOTO COJIHEY-
HOTO OOJy4YeHHsT HM30BOH OTKOC 3allUILAJICs
JICPEBSIHHBIM HAaBECOM, IPOCTPAHCTBO MOJ KO-
TOPBIM OOAYBAJIOCH CIICHUATIBHBIM BEHTUIISITO-
pom. Uepes 2 rofa sKCIuTyaTaluy HoApyCcIoBOM
TaJIMK ObUT TIPOMOPOXKEH, B OCHOBAaHWU U HHU-
30BOM KJIMHE YCTaHOBMJICH YCTOWYMBO OTpPH-
LaTeIbHbIe TeMIIePaTyphl.

C 1960 . B Bocrounoit Cubupu HaunHa-
€TCs ATall CTPOUTEIBLCTBA KPYITHBIX SHEPIreTH-
YEeCKUX THJIPOY3JIOB, TAKUX Kak Buiroiickas,
VYerp-Xanraiickas, Kombimckas ['9C u mp.
Bumotickas [9C (1963—1970 rr.) Obuia mo-
CTpPOEHA B 30HE CIUIOLIHOTO PacHpOCTPAHCHHS
BEYHOH MEp3J0Thl (MOIIHOCTD TOJIIH BeY-
HOMep3nbIx Topoxa Oonee 350 m). Kamenno-
3eMJIsIHasl TUIOTHHA C 3KPAHOM M3 CYIJIMHKOB,
MEePEXOIIMM Ha BEPXHUX OTMETKax B spo,
uMmeer Beicoty 74,5 M. B ocHOBaHuu 3azneraror
nmabasel (puc. S5). Ilpu crpouTenbcTBe ILIO-
TUHBI ObUTa pa3paboTaHa TEXHOJOTHS pPadoT
JUISL YKJIQJIKM TPyHTa TP TeMIleparypax Ha-
pyxHoro Bozayxa 10 —40...—45 °C. Ilo atoit
TEXHOJIOTHU OBbUIO YJIOKEHO B 3KPaH IUIOTHUHEI
6onee 500 Thic. M® cymIMHKA. JTa TEXHOIOTHS
WCTIONB30BAJIACh M TIPU CTPOUTENLCTBE JIPY-
rux o0bekToB (YeTh-XanTaickol, Konbmvckoit
I'9C u mp.).

Watered frozen soil was put to
downstream slope, which was pro-
tected from snow and direct sun
with a wooden shed the space under
which was blown by a special fan.
After 2 years of operation the un-
derflow talik was frozen, there were
stable negative temperatures in the
base and downstream slope.

Since 1960 in Eastern Siberia
there began the construction of large
hydroelectric power systems, such
as Vilyuysky, Ust-Hantaysky, Koly-
ma hydroelectric power stations,
etc. Vilyuysky hydroelectric power
station (1963—1970) was construct-
ed on deep-frozen soil (more than
350 m thick). Stone soil dam with
loam shield, becoming core in upper
sections, is 74.5 m high. There are
dibasic structures in the base (fig. 5).
In dam construction, there was used
a new technology for placing soil
at temperatures —40...—45 °C. With
this technology more than 500 thou-
sand m® of loam were laid in dam
screen. This technology was used
in other objects construction (Ust-
Hantayskiy HPP, Kolyma HPP and
others.).
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Puc. 5. Kamenno-3emnsinas miotuHa Bumotickoii '9C: 1 — ynopusiit 6ankeT; 2 — mpu-
rpy3Ka; 3 — LEMEHTALMOHHAs 3aBeca; 4 — [IEMEHTALMOHHAs [I0TepHa; 5 — 3KpaH; 6 — o0parHble

GuIBTpBL; 7 — yHopHas mpu3Ma

Fig. 5. Stone soil dam of Vilyuyskaya HPP: / — downstream banked earth; 2 — surcharge;
3 — a cement barrier; 4 — cement footway; 5 — screen; 6 — loaded filters; 7 — a downstream toe

B 1963—1975 rr. npoxoauiio cTpou-
TeNbCTBO YcTh-XaHTanckon ['2C. B paii-
OHE COOPYKEHHUSI BEYHOMEP3IIbIE TPYHTHI
HE UMEIOT CIIONTHOTO PacIpOCTPaHEHHS.
PycnoBas xaMeHHO-3eMIITHAs TIJIOTHHA C
SITPOM BBICOTOM 65 M (puc. 6) co3mgaer Bo-
JIOXpaHuIniie oobeMoM 23,5 km®,

In 1963—1975 there was con-
struction of Ust-Hantayskaya HPP.
Deep-frozen soils in the construc-
tion area are not massive. Run-of-
river stone and soil dam with a core
65 m high (fig. 6) makes a reservoir
of 23.5 km®.

Puc. 6. PycnoBas motuHa Ycth-XanTtaiickoir [ 9C: /—3 — Guinstpbl; 4 — s1p0 U3 Mo-
PEHOTO CYIIMHKA; 5 — TOpHas Macca; 6 — IEMEHTAMOHHAs [OTepHa; 7 — LEMEHTAI[MOHHAS 3aBECa;

§— KPEIUICHUE IJIOTUHBI IIPU MPOITYCKE IMaBOAKa

Fig. 6. Run-of-river dam of Ust-Hantayskya HPP: /—3 — filters; 4 — thin loam dam core;
5 — mined rock; 6 — cement footway; 7 — cement curtain; § — dam lining at flood discharge

YropHbIe TPU3MBI TIOTHHBI OBLTA OTCHI- Downstream dam toes were
HaHbl U3 CKaIbHBIX TpyHTOB. SAapo minotunsl filled with rocky soil. In winter
IpY 3UMHEH YKJIaJKe mpomep3ao U K 3amon- the dam core set froze through and
HEHHUIO BOIOXPAHIIINIIA OBITO B pasHoTeMmIie- before reservoir filling was in the
parypHoM pexkume. 3ateM uepes 6 siet mociie mode of different temperatures.
BBOJIa COOPY)KEHUI B KCIUTyaTaIio oHo oT- Then, 6 years after commissioning,

TasJo.
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it melted.
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Kamenno-zemirsinass motuHa Kosbimc-
xoit I'DC [6, 7] (CTPOUTEIBCTBO MTPOXOIHIIO
B 1970—1994 rr.) BEICOTOH 125 M 00pazo-
BaJia BOMOXpaHWiIumie obbemMom 14,6 km®
(puc. 7). CpeaneroyioBasi TemIeparypa Ha-
PYKHOTO BO3/1yXa B paifoHe miotuusl —12 °C.
MuHUMaIbHbIE TEMIIEPATYPbl 3UMOM MOTYT
nocturatek —60 °C, a MakCHMaJlbHBIC JIETOM
36 °C. B ocHOBaHUHU COOpPY)KEHUI TI'PYHTBI
HAaXOMATCsI B BEYHOMEP3JIOM COCTOSIHUU U OT-
TauBaroT Ha 1...1,1 M. MOImHOCTH MEP3TOTHI
B OEpEeroBBIX CKJIIOHAX PEKH HEOIWHAKOBA:
HauOONBIINX 3HAYEHWH OHA JOCTHTaeT Ha
neBoM Oepery (200...300 M), a Ha TIpaBOoM
Oepery MOIIHOCTh WX MeHbIe (25...150 m).
[Ton pycioM pexu uMeeTcsi CKBO3HOM TaJHK.

Stone and soil dam of Kolyma
HPP [6, 7] (constructed in 1970—
1994) 125 m high formed the
14.6 km? reservoir (fig. 7). Average
annual outer temperature around the
dam was —12 °C. Winter tempera-
tures go below —60 °C, and maxi-
mum summer temperatures rise up to
36 °C. The soil in the base is deep-
frozen and melts at a height of 1...
1.1 m. The thickness of deep-frozen
soil on river slopes is different: it is
the biggest on the left bank (200...
300 m), and on the right bank the
soil is less thick (25...150 m). Under
the river bed there is a through talik.

Puc. 7. Kamenno-3emusinas miotuHa KombsiMckoit I'DC: | — kamennas nabpocka; 2 —
SIpo; 3 — MecYaHo-TPaBUIHBIN (QUIBTP; 4 — IPAHUT; 5 — IIEMEHTALOHHAS 3aBeca

Fig. 7. Stone and soil dam of Kolyma HPP: 7 — rock blanket; 2 — dam core; 3 — sand and

gravel filter; 4 — granite; 5 — cement curtain

CoopyskeHHsT THIPOy3JIa pacroio-

Water-engineering constructions are

KEHBI Ha CKaJbHBIX TPYHTaX. YIIOPHbIE
MIPU3MBI TUTOTHHBI OTCHIMAIOTCSA W3 TOp-
HOW Macchl 0e3 COPTHPOBKH W CIICIH-
aJbHOTO YIUIOTHEHHUS. SIApO TUTOTHHBI
3alpOEKTUPOBAHO W3 CYIIIMHKOB U CY-
necel, a mepexoHble 30HbI — M3 ecTe-
CTBEHHBIX IT€CYaHO-TPABUIHBIX TPYHTOB
1 npoOieHoro medHs. SIApo MIOTHHEI ¢
OCHOBaHHEM COMpATaeTcss 3yOoM, Bpe-
3aHHBIM B cKaiy. B 3y0e mpemycMoTpeHa
MOTEpHA TSI CO3JaHHS IIE€MEHTAIOH-
HOM 3aBECBHI.

Ilocne mepBOTO HamOMHEHHS BOJO-
XpaHwima B OkTsaope 1988 1. yBemu-
YWICS TIPUTOK BOIBI B JIEBOOEPEKHYIO

built on rocky soil. Downstream dam
toes are filled with mined rock without
sorting and special compaction. The
dam core is designed of loams and sandy
loams, and transitional zones — of natu-
ral sand-gravel soil and shredded rubble.
The dam core is mated to the base with
a toe cut in the rock. In the toe there is a
footway for a cement curtain.

After the first filling the reservoir in
October, 1988 the inflow of water to left-
bank gallery internal monitoring device
rose. On October 6—38 there began jet
filtration through the cracks in the walls
of L-2 gallery section, and on October 18
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ranepero KA. 6—8 okTs0pst Hauazach CTpyi-
Has (QUIBTpalUsl Yepe3 TPEHIMHBI B CTEHAX
ceknuu ranepen JI-2, a 18 okta0ps uepes pac-
KPBIThIA TeMIIEpaTypHBINA 1IOB MEXIY CEKIH-
ssmu JI-1 u JI-2 moresn GOobIIoi MOTOK BOJIBL.

l'anepes mmena yKkiIoH B CTOPOHY ILiEM-
MOTEPHBI TUIOTHHBI, TO3TOMY BOJa 3aTOIMMIIA
ee, TaK KaK HacoChl MPOU3BOJUTEIHLHOCTHIO
300 mM%4 ¢ npUTOKOM HE CIpaBUIIUCH. B pe-
3yJBTaTe OTCEUEHUS KeIe300eTOHHBIMU CTEH-
Kamu ceknuu JI-2 B HOsIOpe yaanoch OTBECTH
BONy M3 IieMrayiepeu [7].

IIpu HAIOJIHEHU T BOJIOXPaHMIIU-
ma JyietoM 1989 1. cuTyanms MOBTOpPUIIACE.
MakcuManbHBI CyMMAapHBI TIPUTOK OBLT
orered B 400...450 n/c. 3a meproa aKTHBHOM
(GunasTpanyu ObUI0 BEIHECEHO 0K0JI0 1000 M3
Matepuana. 30 wmions 1989 r. dumprpanus
camsminack a0 30...40 a/c. DTO0 TO3BOIHIIO
BO3BECTH B JieBoOepexHoi ramepee KUA
MOIITHBIE OETOHHBIC TPOOKU B ceknmsix K-1 u
JI-6 nss uckITrOueHNs TOBTOPEHHS aHAJIOTHY-
HBIX CUTYaIHi.

I'maBHOW mpWYIMHONW (QHIBTpAIMH TUIO-
THHBI SBWJIACh HU3Kas d()(PEKTUBHOCTH IIe-
MEHTalMOHHON 3aBechl. «HapamuBanue»
[IEM3aBECHI 110 TITyONHE OTCTaBaJIO OT TEMIIOB
CHIDKEHHUSI TPAHUIIBl TPOTAMBAHUSA CKajlb-
HOTO MaccuBa. DTO TPHUBEIO K TOMY, HYTO
1emM3aBeca He JOXOIWJia JI0 BOAOYNOpa, H
npoMIBTpOBaBIIasiCs BoJa TOMajana depes
OCHOBaHHE B HU30BYIO 30HY IUIOTHHBI, JBH-
rajach 1mo GuiIkTpaM, OOBOIHSS WX W ITOCTE-
MEeHHO yBenn4uBas Harmop. B 3oHe ramepen
KUA, sBusromieiicss npermsiTCTBUEM Ha TTyTH
MOTOKa, Hamop yBenmauBaics mo 20...25 M
Y W3JIMBAJICS B Tajepero 4epe3 pPacKpBIThIe
BBl M TpeuwHbl. HeoO0XoanMo OTMETHTH,
YTO aBapwifHas CUTyaIlUsl NMPOM30ILIA H3-3a
HEJI0CTATOYHOTO BHUMAHUS K TeMIepaTypHO-
My PEKUMY OCHOBAHWS, a TaK K€ HEYIadHOU
KOHCTpyKIuu rasepeit KA.

B npouecce panbpHeimen skcrtyara-
nuu wioTHHBl KomsiMckoit ['DC mpowmsonia
ocajka TpeOHs MIOTHUHBI, TOCTHUTIIA MECTa-
MM BeJIMUMHBI 1,6 M. B CBSI3M ¢ BO3MOXKHBIM
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there was a big water inflow through
the expansion joint between the sec-
tions L-1 and L-2.

The gallery had a slope to
the dam footway, therefore, water
flooded it as pumps working with
a speed 300 m*h did a poor job of
the inflow. By cutting off the section
L-2 with reinforced concrete walls
in November it was possible to de-
water the gallery [7].

During the reservoir filling in
summer 1989 the situation repeat-
ed. The total inflow volume was
400...450 1/s. During an active fil-
tration about 1000 m® of the mate-
rial was taken out. On June 30, 1989
the filtration reduced to 30...40 I/s.
It helps to build powerful concrete
plugs in the left-bank gallery of
internal monitoring device in the
sections K-1 and L-6, to except the
similar situations.

Low efficiency of the cement
curtain was the main reason for dam
filtration. Depth growth lagged be-
hind falling of rock mass thaw line.
As a result cement curtain didn't
reach confining layer, and the fil-
tered water got through the base to
the downstream, moved along the
filters, flooding them and gradually
increasing pressure. In the gallery of
internal monitoring device, which
obstructed the flow, the pressure in-
creased to 20...25 m and streamed
to the gallery through the exposed
seams and cracks. It should be noted
that the accident took place because
of insufficient attention to a temper-
ature mode of the base, and poorly
engineered galleries.

Further operation of Kolyma
HPP dam lead to the settlement of
dam crest, as deep as 1.6 m in some
places. The analysis of dam crest
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MIOBBIICHUEM OTMETKHA BEpXHETO Obeda ObLT
MIPOBE/ICH aHAJIN3 KOHCTPYKINU MPUTPEOHEBOI
30HBI TUIOTHHBI, TIOKA3aBIIMH OMIMOOYHOCTH
peann30BaHHOTO pEHIeHHs M HeO0OXOAMMOCTh
PEKOHCTPYKIIMM 3TOM YacTU IUJIOTHHBL. bblin
TaK)ke MPOBEACHBI YHCICHHBIE PAacdeThl (PHITb-
TPAIMOHHO-TEMIIEPaTypHOTO  pPEeKHUMa  TPH-
rpeOHEBON 30HBI, TOKa3aBIINE BO3MOXHOCTH
MTOBBIIIICHUS YPOBHS BepxHero Obeda [8].

ABapuifHas cuTyarusi, CBsI3aHHAsI C (HITb-
TPaMOHHO-TEMIIEPATyPHBIM PEKUMOM CHCTEMBI
TPYHTOBasl IJIOTHHA — OCHOBaHHE, BO3HUKIIA U
BO BTOPOM TPaBOOEPEKHOM TIOHIDKEHNH Ha TITO0-
tuHe Kypetickoir ['DC, cTpOUTETHCTBO KOTOPOM
npoucxogmwio B 1984—1987 rr. [9]. Ilmotuna
BO3BEJICHA B CYPOBBIX KIIMMATHYECKUX YCIOBHAX
CO CpPEJIHEro/IoBOM TeMIlepaTrypoil BO3ayXa Io-
psaaka —7 °C. MakcuMaiabHash BBICOTA TUIOTHHBI
B IIEHTPAIBHON YacTH JAHHOTO y4acTKa COCTaB-
nsieT okoo 38,0 M. I[ImoTWHA MO KOHCTPYKIMH
KaMEHHO-3eMJITHAsl C OKPAaHOM W3 CYIJIMHKA.
[Ipr3MBl TIIOTHHBI BBITOTHEHBI W3 TPABHAHBIX
TPYHTOB C CyIECUaHBIMH 3aTIOTHUTEIISIMH.

Ilocne Hadana SKcITyaTanuyd IIOTHHBI U
HATIOJTHEHHUS BOJIOXPAHUJIUINA 0] BO3ICHCTBH-
eM (pUIBTPAIIMIOHHOTO ITOTOKA B TUIOTHHE — €€
0opTax ¥ OCHOBAaHUH ITOCTETICHHO HAYaJIHCh U3-
MEHEHHS ee TeMIepaTypHoro peskuma. K 1989 1.
HU30Basl MPU3Ma ITOTUHBI B 3TOW 00JIaCTH 104~
TH MTOJTHOCTHIO OTTAsIa B BEPXHEH YacTH TUIOTH-
HBI, YTO BBI3BAJIO OTPHUIIATEIBHBIE TIOCIEICTBHUSI.
B npenenax jaHHOTO y4acTKa BO3HUKJIIA aBapHii-
Hasl CUTYyaIlys, CBsI3aHHAsI C BBIXOOM (HIIBTpa-
LIMOHHOTO MTOTOKA Ha HU30BOM OTKOC TPYHTOBOM
IIOTHHBEL. B panpHeiimem, 3a 10-1eTHHME 1Tie-
puon skcruryataruu (1990—2000 rr) ocamku
rpeOHs ITOTHHBI JOCTHIIIA 64 CM U TIPOAOIDKa-
IOT TIOCTENEHHO YBEITNYNBATHCS.

AHanmu3 HaTypHBIX HAOIOACHUNA 3a (PHITb-
TPAlMOHHBIM W TEMIIEPAaTyPHBIM PEXKUMAMU
TUTOTHHBI 1 OCHOBAHMS, a TAK)KE 0CaIKaMH TIIO0-
TUHBI TIO3BOJIJIM CHAETATh BBIBOI O TOM, YTO
OCHOBHOI IPUYMHOM TAaKOro IOBEIEHUS KOH-
CTPYKIIH SIBJISIETCS TTIOCTETIEHHOE OTTaMBaHWE
MaccHBa TPyHTa KaK BHYTPHA CaMOH IUIOTHHBI,
Tak ¥ B €€ OCHOBAaHWU W OOPTOBBIX MPHUMBIKA-

zone construction, due to the pos-
sible rise of upstream, showed
poorly engineered design and
the need of reconstruction of
this part of the dam. Numerical
calculations of a filtrational and
temperature mode of the crest
zone showed the possibility of
upstream rising.

The accident related to a fil-
tration and temperature mode of
the system "soil dam — base"
also took place in the second
right-bank fall on Kureyskaya
hydroelectric dam constructed
in 1984—1987 [9]. The dam is
built in severe climatic conditions
with average annual air tempera-
ture about —7 °C. The maximum
height of the dam in the central
part is about 38.0 m. Dam toes are
made of gravel soils with sandy
fillers.

After the start of dam
operation and reservoir filling
with filtration flow in the dam,
the temperature mode in the
abutments and the base began
to change gradually. By 1989,
downstream toe of dam melted
almost completely in the top
part that caused negative
consequences. There appeared
an emergency situation in reach,
connected with filtration flow on
downstream slope of the dam.
Further, for the 10-year period of
operation (1990—2000), the dam
crest rainfall reached 64 cm and
continue to increase gradually.

The observation of filtration
and temperature modes of the
dam base and dam settlement
showed that the main reason
of the construction behavior is
gradual soil massif melting both
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HUSX, BBI3BAHHOE TETIOMACCONEPEHOCOM
3a cyer (QuusTpanuu Bombl. [l mporHoza
ee JaTpHeHIero moBeneHus Ha Kadeape ru-
IpoTeXHUYeCcKux coopyxernuit MI'CY Owuia
co3/laHa MaTeMaTHYeckas MOJENb TeMIlepa-
TypHO-(PUIBTPAIIMOHHOTO PEXUMa TPYHTOBOM
mwiotuHbl Kypetickoit 'DC u mpoBeeHbI YuC-
JICHHBIE WCCIICZIOBAaHMSA, TIOKA3aBIINE 3aTyXa-
IoIIee pa3BUTHE TIPOIIECcCa OTTAaUBAHMSA TPYHTA
B OCHOBAaHMH U Telie TIoTHHEI 10 2015 1 [9].
AHanu3 MHPOBOH TMPaKTHKHU JKCILTyarTa-
[IUU TPYHTOBBIX TUIOTHH B CYPOBBIX KIJIMMAaTH-
YECKUX yCIOBHSIX IMOKA3bIBAET, YTO MPUIUHON
OOJIBIIMHCTBA BOSHUKIIINX HAa TAKUX COOPYIKe-
HUSIX aBapUHBIX CUTyallMi SIBJISIETCA Hapy-
[IeHne UX (QIIBTPAIIOHHO-TEMIIEPATYPHOTO
pexuma [10, 11]. MccmenoBanusam GuiasTpa-
[IHOHHO-TEMIIEPATYPHOTO PEKMMa TPYHTOBBIX
IJIOTUH U UX OCHOBAHUH B YCIIOBUSIX BEUHOU
MEpP3JIOTHl TMOCBSIIEHO JOCTAaTOYHO MHOTO
pabor [12—15]. OmHako METOmbI pEIICHHS
MOJJOOHBIX COBMECTHBIX 3aJlad HYKIAIOTCS
CEeroHs B TaJbHEHIIIEM Pa3BUTHH.
3axniouenue. IlpakThka THAPOTEXHHU-
YECKOTO CTPOUTENBCTBA IIOKA3bIBAET, HTO
CTPOUTENHCTBO KPYITHBIX TUAPOTEXHUIECKUX
COOpYKEHUH B YCIIOBHUSIX BEUHOM Mep3Jio-
TBI BO3MOXXKHO. OmHAaKO TIPH 3TOM 0C000€E
BHUMAaHHE JOJDKHO OBITH yAEICHO (PHIIBTpa-
[IMOHHOMY W TEMIIEPaTypPHOMY PEXHMaM CH-
CTeMBbl TPYHTOBas IUIOTHHA — OCHOBaHHE,
M3MEHEHHS] KOTOPHIX, B OCHOBHOM, SIBJISIOT-
Csi TIPUYMHOW aBapUHHBIX CHUTyaIlldd. ITO
YCTaHABIIMBAET IMOBBIIICHHbIE TPEOOBAHUS
K KOHCTPYKLHMSM M Ka4eCTBY MPOTHBO(UIH-
TPAIMOHHOTO DJJIEMEHTa, a TaKke TpeOyeT
JIOTIOJTHUTENIBHBIX HCCIEIOBAHUNA M COBEp-
IICHCTBOBAHMUS METOAOB pemieHus (puiabrpa-
[IHOHHO-TEMIIEPaTyPHBIX 3a/1a4.
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in the dam, and in its base and
abutments, caused by heat mass
transfer with water filtration. In
order to predict further behavior
of the construction, the specialists
from the Department of Hydraulic
Construction  created a new
mathematic model of temperature
filtration in Kureyskaya HPP dam
and made numeric researches,
which showed exhaustive process of
soil melting in dam base and body
as long as up to 2015 [9].

Operating practice of soil dams
in severe climatic conditions shows
that violation of their filtrational
and temperature mode [10, 11] is
the main reason of most accidents
in such constructions. A lot of
researches [12—15] are devoted to
filtration and temperature mode of
deep-frozen soil dams. However,
the solution methods of similar
simultaneous tasks need further
development nowadays.

Conclusion. The hydraulic con-
struction practice shows the pos-
sibility of large hydraulic construc-
tions in severe climatic conditions.
However, special attention must be
paid to filtration temperature modes
of the system: soil dam — base, the
change of which, generally, is the
main reason of accidents. It estab-
lishes increased requirements to de-
signs and quality of an antifiltration
element, and demands additional re-
searches and improvement of filtra-
tion and temperature methods.
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