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Bo3BeaeHune Hacbinel Ha cnabom OCHOBaHUM — cTapas U JOCTaTOYHO XOPOLLO M3ydYeHHas npobnema. Ho kaxablvi pa3 k Heli HaxoAsT HOBble Noa-
XoAbl, METOAbI, KOHUenuun. ELle apeBHWe MHKM 1 auTekn NpUMeHsAnn nody (alumHy) AN yCUneHus OCHOBaHUS COOPY>KEHWUI 1 AN NPOXOXKAEHNS
Tonen n 6onot. B Poccun gaBHO M3BECTHO NneTeHne u3 bepecTbl, NOMoraBLLee nepeaBuraTbCs No HENPOXoAMMbIM MecTaM. B coBpemeHHOM Mupe
MHOrOe M3MEHWINOChb, HO OCHOBHbIE MPUHLIMMbBI U NMOAXOALI K apMMPOBaHMUIO OCcTanuck Temu xe. MNpasaa, cerogHs BMecTo dallinH, 6epecTsaHbIX 1
F1030BbIX CMSIETEHWI UCMOSb3YHTCH apMUPYHOLLME MITOCKUE reopeLleTk U reoTKaHW NMPOYHOCTLIO Ha pa3pbiB oT 10 Ao 240 TOHH Ha MOTOHHbBIV METP.

DODPEKTUBHOE IITPUMEHEHUE
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[IPU CTPOUTEJIBCTBE ITOABE3IHBIX JTIOPOT
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Bbnarogapsi ucnonb3oBaHUio LaHHON
TEXHONMOrMN MpPaKTU4YEeCKn OTCYTCTBYIOT
TEXHUYECKMEe OrpaHW4yeHuss B CTpPOM-
TenbCTBE TPAHCMOPTHBLIX COOPYXEHUN
Ha cnabbix ocHoBaHuAXx. Ee npumeHe-
HUWe aKororm4yHo u obecneumBaeT co-
KpalleHue BpeMeHu CcTpouTenbcTBa U

«Caxanun-2», KTK-P «ony6on MoToky,
CanbiMCckOM  HedTerasoBoM MecCTO-
poxaeHuun, npoekte «Mera-Aman», Ha
FO>XHOLWANKMHCKOM  MeCTOpPOXAEHUN 1
B psAae Apyrux npoekToB. 3a pybexom
nofo6HbIe MHXEHepHble CUCTEeMbl Mpu-
MeHsitoTcA Komnannamm Gaz de France,

k.T.H. HUESKER Synthetic GmbH
nhxeHep HUESKER Synthetic Moscow

lepmaHus
r. Mocksa

Effective Use of Geo-Synthetic Materials When Con-
structing the Approach Roads in Oil and Gas Sector

Erecting the earth fills on a weak base is an old and
sufficiently well researched problem. However, every
time new approaches, methods and concepts are found
with respect to it. Even ancient Incans and Aztecs used to

KOHConuaaumu, o6beMoB paboT u 06- Exxon, BP, Shell, Shevron, Total u Usevine shoots (fascine) to strengthen the base of the st-
el CTOMMOCTM CTPOMTENbHBIX paboT U Apyrumn, B Poccum n cTpanax CHr  ructures and to negotiate marshes and bogs. Since times

- immemorial in Russia woven birch bark has been known
nocrnegylLlmx aKCnnyaTauuoHHbIX pac- —  KoMnaHusiMu  «CTporTpaHcras»,

X0[0B, OCOBEHHO B TPYAHOOOCTYMHbIX
paiHax co cnabopasBuTol MHpacTpyK-
Typoi. Hanuyne mMHoronetHe mep3nbix
rPYHTOB B OCHOBaHMU TaKXe He ABNSeT-
csi noMexou Anst NoA06HbIX COOPYXKEHUI
— NpU JONOMHUTENbHBLIX MOPO303alLLUNT-
HbIX MEPONPUATUSAX.

B HedTerazoBon oTpacnu gaHHble UH-
)KEHepHble peLUeHVs YCMeLIHO NpUMEHs-
nuck Ha obbekTax «BCTO», «CaxanuH-1»,

«JlykonnHedTerascTpon», «lepmbrpan-
cras», «BapaHpgeiiHedTerasy, «CnbHedTe-
nNpoBoACTPONY, «Kazaxonn» n Apyrumu.
Mpn nomoLn COBPEMEHHbIX Fe0CUH-
TEeTMYEeCKUX MaTepuanoB CerogHsi Mox-
HO B KpaTyauwune cpoku BbICTpo U a-
(EKTUBHO MOCTPOUTbL MOy Hachkinb,
npu 9TOM, Kak W Besfe, CyllecTByeT
cBosi chunocodua peweHuss npobne-
Mbl. [lpu npoekTMpoBaHWu Hacbinu b
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Puc. 1. MogenupoBaHue KOHCONMAALMM HaCbINKU Mo BO3AEWCTBUEM Harpy3ok B KOHEYHbIX
anemMeHTax: a) HeapMMpPOBaHHON; 6) apMMpPOBaHHON TKaHbIM reononotHom Stabilenka

to help travel through the impassable places. Many thin-
gs have changed in the modern world but the basic pri-
nciples and approaches to reinforcement have remained
the same. It is true that today instead of fascines, birch
bark and vine shoot weavings, they use the reinforcing
flat geo-lattices and geo-fabrics, whose breaking stren-
gth ranges between 10 and 240 tons per linear meter.
Thanks to the use of this technology there are practically
no technical restrictions in the construction of transport
facilities on weak bases. Its use is environmentally frie-
ndly and ensures a reduction in the time of construction
and consolidation, the volumes of work, the total cost of
construction operations and reductions in the subsequent
operating costs, especially in the areas which are hard
to get at and which have a poorly developed infrastru-
cture. The presence of the earth which has been frozen
for many years in the base is not a hindrance, either, for
such facilities, given that additional frost protective mea-
sures are put through.

In the oil and gas sector, these engineering solutio-
ns were successfully implemented on such projects as
«VSTO», «Sakhalin-1», «Sakhalin-2», KTK-R “Blue Str-
eam”, the Sadym Oil and Gas Field, the «Mega-Yamal»
Project, on the South-Shapkinsky Deposit and in some
other projects. Abroad similar engineering systems are
being used by such companies as Gaz de France, Exx-
on, BP, Shell, Shevron, Total and others; in Russia and
the CIS countries — by such companies as Stroytransgas,
Lukoilneftegasstroy, Permtransgas, Varandeyneftegas,
Sibnefteprovodstroy, Kazakhoil and others.

Using the modern geo-synthetic materials, today,
one can, within a short space of time, quickly and effect-
ively, build any earth fill, while at the same time, just like
everywhere, there exists a certain philosophy of its own
for solving the problem. During the design of the earth
fill on a weak base, the calculation of the facility is made
in terms of the first and second limit states. If the resul-
ts of the calculations show that the structure is statically
unstable (when calculating in terms of the first limit state
— with regard to the loss of load carrying capacity), it ma-
kes sense to strengthen it using the reinforcing geo-sy-
nthetic materials without reducing the load, by replacing
the weak soil of the base or by changing the geometrical
and other parameters of the earth fill.

The calculation is made in terms of each of the foll-
owing possible types of loss of the facility’s load carrying
capacity:

a) the land fill slides on the top of the geo-synthetic rei-
nforcement;
b) the land fill together with the geo-synthetic material
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slides on the earth of the base;

c) the sliding curve (cylindrical, polygonal) cuts through
the geo-synthetic material;

d) the land fill squeezes the weak earth (the projection
of the earth);

e) local collapse of the slope without involving the geo-
synthetic material;

f) overall loss of the earth fill stability.

The design calculation was made using the cylindric-
al sliding surfaces in order to ascertain what force need-
ed to be applied to ensure the design stability. As a rule,
for that purpose the Bishop, Maslow calculation methods
and some others can be employed. The polygonal me-
thod is also used by means of which the calculation in
terms of the first limit state is also made. As a rule, the
calculation in terms of the first state is made according
to the DIN German standards, BS 8006 British Standard,
ASDN U.S. Standard, according to EuroCode-7 or other
national standards, if there exist more stringent require-
ments on the design safety. These calculations are made
using the analytical method and allow one to determine
whether the design will be destroyed or not and to id-
entify effective measures aimed at combating the static
instability of the design (or destruction). As a calculated
scenario, we assume the scenario involving the loss of
the load carrying capacity of the design with the minimum
value of the gross margin factor. In case the stability of
the design is not ensured (the margin coefficient is less
than the standard), a selection is made of the reinforcing
geo-synthetic material with a view to ensuring the requir-
ed gross stability factor.

If it is necessary to determine the deformation valu-
es of this facility, the calculation in terms of the second
limit state (in terms of the facility’s suitability for normal
service) is made. Both the analytical methods underlying
which are the understandable mathematical models and
the finite elements methods, the finite differences meth-
ods and others can be used. Let us consider the values
of deformation using the example of the finite elements
method.

According to the finite elements method, it is possi-
ble to determine stresses in the structures without rein-
forcement and with the reinforcement by geo-synthetic
material. In the structure without geo-synthetics, when
modeling the operation of the facility, the deformations
take on irreversible nature (Fig. 1a), while in the structure
with the reinforcement of the land fill base, the settlement
reaches a definite uncritical value at which, as the engi-
neering calculations indicate, the normal operation of the
facility continues (Fig. 16).

The temporary surcharging of the earth base, during
the construction phase, makes it possible not only to exp-
edite the consolidation of the land fill but also to introduce
the reinforcement into the stress and strain state. After
the surcharging is released, the reinforcement remains in
the pre-stressed condition. We can see how the structure
behaves on the whole and what the stress bulb looks like
in this particular earth structure. Thus, we may say that
the amount of the land fill settlement can be determined
not only layer-by-layer (according to the Terzaghi classic
technique of 1943), but also using other universally ad-
opted calculation methods. In the meantime, during the
construction phase, it is necessary that the soils of the
base and the earth bed should be compacted to the req-
uired levels of the compaction factor.

The geo-synthetic materials are also selected subject
to the interaction with these soils, taking into considerati-
on ¢max (maximum angle of the internal friction when the
soil operates for shear) and the certified isochrones of
the material «strength — elongation» in order to achieve
maximum effect from the interaction between the soil and
the reinforcing material. This way the issues of optimizing
the structure are dealt with. Very often, in order to confirm
the above mentioned theoretical aspects, the structures
are researched using measuring systems. Thanks to that,
the engineers involved in the project, are able to monitor
the working of the structure at any period of time during
the construction and operation of the facility, and, if nec-
essary, to manage and control its operation.

The first serious experience in monitoring such syst-
ems dates back to the early 1980-s in Northern Germany.
Under the supervision of the Federal Institute for

Ha crnabom OCHOBaHMW MPOU3BOAUTCS
pacyeT COOpYXeHWs Mo NepBoMy U BTO-
poMy npefenbHbIM cocTosiHusM. Ecnu
no pesynbTaTtam pacyeToB KOHCTPYKLUS
cTaTUyecku HeycTonumBa (Npu pacuete
no nepBoMy nNpefenbHOMY COCTOSIHUIO

— Mo noTepe Hecyllei cnocobHOCTH),

MMeeT CMbICIT YCUINMUTb €e C MOMOLLbIo

apMUPYIOLLUX TEOCUHTETUYECKUX MaTe-

pnanoB 6e3 yMeHbLUeHUSA Harpysku, 3a-

MeHbl cnaboro rpyHTa OCHOBaHWSA WK

N3MEHEHUS TeOMEeTPUYECKUX U OPYrux

napameTpoB HacbInw.

PacueTt npousBogmTCca no kKaxaomy
13 crnegyrolmx BO3MOXHbIX BUAOB MO-
Tepu Hecyliein cnocobHOCTM coopyxe-
HUS:
a)HachbiNb CKOMb3UT NO BEPXY rEOCUHTE-

TUYECKOro apMUpPOBaHUS;

6)HacbiNb BMECTE C F€E0CUHTETUYECKUM
mMaTepuanom CKOMb3UT MO T[PYHTY
OCHOBaHUS;

B) KpMBasi CKONMbXEHUA (KPYrmoLnnuH-
Apviyeckasi, nonuroHansHas) nepe-
pesaeT reoCMHTETUYECKUI MaTepuan;

r) HacbiNb BblAaBNMBaEeT cnabblil rpyHT
OCHOBaHMs (BbINOP rpyHTa);

A)nokanbHoe o6pyleHne oTkoca 6e3
3a[le/iCTBOBaHUSA re0OCUHTETUYECKOTo
maTepuana;

e) obulas noTeps yCTOMYMBOCTU Ha-
ChINu.

PacuyeTr KOHCTpPyKLMU NpOU3BOAUT-
CSl MO KPYrNouMMHAPUYECKUM MOBEPX-
HOCTSIM CKOMbXeHUs ANS onpeferneHuns
TOro, kakoe ycunue Heobxoaumo npu-
NoXWTb AnNa obecneyeHus ycTOWYUBO-
CTW KOHCTpykuuun. Kak npasuno, ans
3TOro MOTyT NPUMEHATLCS MEeToAbI pac-
yeTa no buwony, Macnosy u apyrue.
Wcnonb3yeTcss Takke NONUrOHanNbHbIN
MeToA, C MOMOLLbI KOTOPOro TOXe Be-
AeTcs pacyeT No NepBOMy NpefenbHo-
My cocTosaHuio. Kak npaBuno, pacuet
no nepBOMYy COCTOSIHUIO BefeTcs no
Hemeukum Hopmam DIN, GputaHckomy
ctaHgapty BS 8006, amepukaHckum
Hopmam ASDN, no EuroCode-7 unu no
APYrMM HauMoHamnbHbIM HOpMaMm, ecnu
cyliecTByloT 6onee cTporne Tpebosa-
HUSi no 6e30MacHOCTUM KOHCTPYKLMMW.
[aHHble pacuyeTbl BeAyTCa aHanuTude-
CKMM cnocoboM u Mo3BONAT onpeae-
NWUTb, paspywnTCs KOHCTPYKUUS wUnn
HET, U HaWTn 3aPPEeKTUBHbIE Mepbl MO
6opbbe co cTaTMyeCcKon HeycToNn4YnBoC-
TblO KOHCTPYKUUU (MNK paspyLlleHneMm).
B kayecTBe pacyeTHoOro npuHumaeTtcs
BapuaHT NnoTepu HecyLlen cnocobHocTu
KOHCTPYKLUUN C HaWMEHbLUMM 3HA4YeHu-
em obuero koapcpuumeHTa 3anaca. B
crnyyae, ecnv yCTONYMBOCTb KOHCTPYK-
umMm He obecneyeHa (koadPULMEHT
3anaca MeHblle HOPMaTUBHOrO), Npo-
M3BOAAT noabop apmupytlollero reo-
CMHTETMYECKOro MmaTepuana c uenbto
obecneyeHnss Tpebyemoro obuiero ko-
acpduLmeHTa ycTon4mBoCTHU.

Ecnn Heobxogumo onpepenunTb
BeNUYMHbI AedopMannin faHHOro Co-
OpPY>XEHWsi, NPOW3BOAUTCA pacyeT Mo
BTOPOMY NpefenbHOMY COCTOSIHWUIO (Mo
NPUroAHOCTUN COOPYXEHUA K HOopMmanb-
HoW akcnnyatauumu). MoryT npume-
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HATBCA KaK aHanuTu4eckne MeToAbl, B
OCHOBE KOTOPbIX fexaT MOHSATHble Ma-
Tematuyeckne Mopenu, Tak U metopbl
KOHEYHbIX 3M1IeMEHTOB, KOHEYHbIX pas-
HoCTel u apyrue. PaccmoTpum Benuun-
Hbl Aedopmauun Ha npuMepe MeToaa
KOHEYHbIX 3NIEMEHTOB.

B cooTBeTCTBUM C METOAOM KOHEY-
HbIX 3IEMEHTOB MOXHO oOnpeaenuTb
HanpsXXeHus B KOHCTPYKLMAX 6e3 apmu-
pOBaHWsi U C apMUPOBAHMEM T€OCUHTE-
TUYeCcKMM maTepuanom. B KOHCTpyKuun
6e3 reoCUHTETUKN MPU MOAENMPOBaHUN
paboTbl  coopyxeHus pedopmaumm
npuobpeTtaloT HeobpaTuUMbI XapakTtep
(puc. 1a), B TO BpeMsi Kak B KOHCTPYK-
UMN C apMUPOBAHMEM OCHOBAHWA Ha-
ChbINK 0CafKu JOCTUraloT onpeaeneHHowm
HEKPUTUYECKOW BENUYMHbI, NPY KOTOPOW
B COOTBETCTBMU C MHXEHEPHBIMU pacyé-
Tamu npogorkaeTcs HopmarnbHas 3Kc-
nnyaTtauus coopyxeHus (puc. 16).

BpeMeHHasi npurpyska rpyHTOBOro
OCHOBaHUS COOPYXeHUsl Ha aTane cTpo-
nTenbcTBa AaeT BO3MOXHOCTb He TOMb-
KO YCKOPUTb KOHCOMMAAUMIO Hacbinu,
HO W BBECTU apmaTtypy B HamnpsiKeHHo-
nedopmunpoBaHHoe cocTtosiHue. [ocne
CHATUS MPUIPYy3KM reoCUHTEeTUYeckas
apmaTtypa ocTaeTcs B NpeABapuTenbHO
HanpsXXeHHOM COCTOStHUU. Mbl BUAMM,
Kak BefeT cebst KOHCTPYKLUSA B LLEeNoM 1
KaK BbIMSAANT NYKOBUL@ HanNpsXXeHun B
AaHHOM 3eMINAHOM COOpYXeHun. Taknum
00pa3oM MOXHO cKkasaTb, YTO BEMUYUHY
0Cafiku HacbINN MOXHO OnpeaennTb He
TONBbKO NOCIOMHO (N0 KNaccuyeckon me-
Toauke Tepuarn 1943 ropa), HO 1 apy-
UMW MPUHATBIMU METOAMKaMMU pacyeTa.
Mpu aTom Ha cTaguu cTpouTenbcTBa
Heobxoaumo obecneynTb YNNOTHEHUe
rPYHTOB OCHOBaHUS W 3eMIISHOro Mo-
noTHa Ao Tpebyembix 3Ha4YeHUn Koad-
huumeHTa ynnoTHeHus.

leocuHTeTMYECKEe maTepuansl Noa-
HGupatoTcs Takke ¢ y4eToM B3aumopew-
CTBUS C A@HHbIMU FPYHTaMW, y4yuUTbIBas
@max (MakcuManbHbIA yron BHyTPeHHe-
ro TpeHusi npu paboTte rpyHTa Ha CABWT)
N cepTUUUMPOBAHHbIE U30XPOHbLI Ma-
Tepuana «Mnpo4yHOCTb — OTHOCUTENbHOE
YANVHEHWe», AN Toro YTobbl 4O0OUTLCS
MakcumarnbHoro addgekta oT B3auMo-
OeCTBUS TpyHTa C apMupylLWmnM Ma-
Tepuanom. Takum obpasom, peliatoTcs
3a/a4M  ONTUMU3ALMU  KOHCTPYKLUW.
3avacTylo Ons NOATBEPXAEHUs Bcex
BblLLENEepPeYNCNEeHHbIX TeopeTU4ecknx
acnekToB NPOBOAAT UCCNEAOBaHNSA KOH-
CTPYKLUMIA C MOMOLLbI U3MEPUTENbHbIX
cucteM. bnarogaps atomy, 3agencTso-
BaHHble B NpoekTe crneuuanucTel nme-
10T BO3MOXHOCTb OTCrnexuBatb paboTy
KOHCTPYKLMKN B Nt06ON nepnos BpemeHun
CTpPOWUTENbCTBA M 3KCMyaTauum coopy-
XEeHUs 1 npu HeobxoauMOCTWU ynpas-
NSATb U KOHTponMpoBaTb ero paborTy.

MepBbll Cepb&3HbIA OMbIT MOHWUTO-
pvHra TakMx CcUCTeM p[AatupyeTcs Ha-
Yanom 80-x rogoB NPOLUMOro CToNneTus
B CeBepHoi lepmaHuun. lNog pykoBoa-
ctBom  PegepanbHOro MHCTUTYTa A0-
POXHO-TPAHCMOPTHOTO  CTPOUTENbCTBA
lepmaHun (BASt) 6bina nponsseneHa »
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YyCTaHOBKa CIOXHbIX W3MepUTenbHbIX
cucTeM Ans KOHTPONs paboTbl KOHCTPYK-
uun. Mo faHHbIM CUCTEMbl MOHUTOPWHTA
BWAHO, Kak MPOUCXOAUT Ocajka Hacbkinu
BO BpeMeHu (puc. 2) u Kak pacTeT Ha-
npsikeHve B reoCMHTETUYECKOM MaTepu-
ane. Mbl BUAUM TaKXe, 4YTO MOCMe CHS-
TUA NPUrPY3KU MPUPOCT HamnpsikeHus B
reoCMHTETMYECKOM MaTepuane nosHoc-
Tbi0 NPEKPaTUNCS N 0cajKa COOPYXeHUs
ctabunuanposanacs.

Cnycta 100 000 yacoB (4TO COOT-
BeTCcTBYyeT 14 rogam HabnwogeHuin) bbino
Npov3BeAeHO BCKPbITUE KOHCTPYKLUK
ANS  onpefeneHnss notepu Hecyllen
cnocobHOCTU 3TOro mMaTtepuana 3a Bpe-

3an BbICOKY CXOOUMOCTb MONYYEeHHbIX
pe3ynbTaTtoB C pe3ynbrataMu MHXeHep-
HbIX Pac4YéTOB KOHCTPYKLUMM Ha I3Tane
npoeKkTUpoBaHus. Pasnunuma ces3aHbl C
HEOHOPOAHOCTbIO  (PU3NKO-MEXaHUYe-
CKUX CBOWCTB OCHOBaHusA (4TO0 obbsic-
HSETCH reTepOoreHHOCTbI CBOWCTB FPyH-
TOB) B MNpefenax OA4HOrO MNOMepeyHoro
CeYEeHUs], YTO TPYAHO MOJTHOCTbLI YYECTb
Ha aTane NpPoeKkTUpoBaHUs.

Takum o6pa3om MOXHO caenaTb Bbl-
BOJ, YTO OCHOBHble NnapameTpbl COOpYy-
XKEHUS U ero anemMeHToB ObiNu rpamoT-
HO nofo6paHbl M 3anpoeKkTUpOBaHbl, a
Takxe BCE CTPOUTENbHble paboTbl Npo-
n3BefeHbl BbICOKOKA4YeCTBEHHO C MNpwu-

MOHWUTOPUHI NMOKAS3AI BbICOKYIO CXOOAMMOCTb IMO-
NYYEHHbBLIX PE3YIIbTATOB C PE3YJIbTATAMU UHXE-
HEPHbIX PACYETOB KOHCTPYKLIUM HA 3TANE

NMPOEKTUPOBAHMA.

MA paboTbl AaHHOro coopyxeHus. [o-
crne ero U3BneyYeHus U3 KOHCTPYKLUU K
nabopaTtopHbIX UcnblTaHWA obliee CHU-
XKEeHWe NPOYHOCTHbIX XapaKTepucTuk no
OTHOLLUEHMIO K NepBOHaYarbHbIM 3Ha4ve-
HUSIM YMEHbLINOCh Ha MWHMMAarbHble
Benu4nHbl (okono 1-2 %). 3to ceBuAe-

TenbCTBYyeT O MnpaBunbHOM nogbope
MaTepuana C Yy4E€TOM MOHMXKaKLNX
KO3 PULMEHTOB  MEXAHUYECKUX  Mo-

BPeXAEHWU, Non3y4yecTy U BO3AeNCTBUSA
okpy>xatowen cpeabl. MOHUTOPUHT MOKa-

MEHEeHWEeM MpPOBEPEHHbIX W HaA&XHbIX
MaTepuanos, 4YTO NO3BONSAET rapaHTUpo-
BaTb 9(PPeKTUBHYK 3JKCnmyaTauuo co-
OPYXXeHWUSI B Te4eHne BCero npoekTHOro
cpoka cnyx6bl — 1 000 000 yacos (60-
nee 100 neT). =

MopoGHble cooOpyXeHUA no3Bons-
10T 9KOHOMMUTbL [AEHeXHble CpeacTBa,
BpeMs, a TakKXe COKpaTUTb CpPOKMU
cTtpoutenbctBa. Ux addekTuBHOCTb
AOKa3aHa BpeMeHeM.
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Road and Transport Construction in Germany
(BASt) complex measuring systems to control the op-
eration of a structure were installed. The data of the
monitoring system show how the settlement of the land
fill happens over time (Fig. 2) and how the stress goes
up in the geo-synthetic material. We can also see that
after the surcharging is lifted, the stress increment in
the geo-synthetic material ceased completely, and the
settlement of the facility stabilized.

After the passage of 100 000 hours (which corre-
sponds to 14 years of observation), the structure was
opened up to determine the loss of this material’s bea-
ring capacity during the operation of the facility. After it
was extracted from the structure and after the laborat-
ory tests, the total reduction in strength characteristics
compared to the initial values was by minimal amounts
(approximately 1-2 %). This goes to show that the mat-
erial had been chosen correctly subject to the reducing
factors of mechanical damage, creep and environme-
ntal effects. The monitoring evidenced the high level
of correspondence of the results obtained to those of
the engineering calculations made for the structure at
the project engineering stage. The differences can be
put down to lack of homogeneity of the physical and
mechanical properties of the base (which is due to the
heterogeneity of the soils properties) within the range
of one cross section, which is difficult to take into acc-
ount at the project engineering stage.

Thus, it may be concluded that the basic param-
eters of the facility and its elements had been profes-
sionally selected and designed as well as that all the
construction operations had been carried out with high
quality using the proven and reliable materials which
made it possible to guarantee the effective operation of
the facility during the entire project service life — 1 000
000 hours (more than 100 years).

Such facilities enable cash and time resources to
be saved as well as construction time to be cut back.
Their efficiency has been proved by time.
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Puc. 2.. MOHUTOPUHT HacbINU Ha crabomM OCHOBaHMW, apMUMPOBaHHOM NJIOCKON reopelueTkon Fortrac
Ha xene3sHogopoxHon BeTke Marae6ypr — BepnuH (Fepmanus)





