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HAAOMPAXOAHE HA A30BUPHU CTEHU - HACTOSALUE U BbAELLE

Aumumbp Towee’
PE3OME

B poknaga ce aHanuavpat MpUYMHATE, KOWTO HanaraT HeobxomumocTTa OT MpeyCcTpOWCTBO,
pexabunutaums W HagrpaxgaHe Ha SI30BUPHWTE CTeHW B ekcrinoatauus. CTapeeHeTo Ha KOHCTPYKTUBHUTE
Matepuani, KnumaTtu4HuTe NpoOMEHN 1 3acuneHara U3MEeHYMBOCT Ha XMAPONOXKNTE YCIIOBKS, CbBPEMEHHNTE
CEM3MUYHM NPOSBY, YBENUYEHNETO Ha nonesHnst obem 1 JOBMBBT Ha eneKTpuYecka eHeprvs ca NpUdMHM 3a
NPeyCTPONCTBO Ha S30BUPHUTE CTEHN U 0BNEKUNTENHNTE CHOPBKEHNS.

[aBart ce npuMepu Ha NpuUroxeHne Ha cbBpemMeHHM TexHonorm B LUeeiiyapus, Anoxms n CALL. Mpasw
Ce aHarmMs Ha pexabunurauws 1 HaAcTpOsiBaHe Ha SI30BMPHM CTeH B Bbnrapws, ¢ Kouto ce moctura
yBEnuueHne Ha nonesHns obem Ha S30BMpUTE, MOBULIABAHE Ha KanauwuTeTa Ha MpenvBHUTE ChOPbXEHMS,
nopobpsiBaHe Ha KOHCTPYKTWBHATa CWUIYPHOCT M YCTOMYMBOCT, PEKOHCTPYKUMA W pasiumpenne Ha KUC,
“3[MraHe Ha HUBOTO Ha eKcrroarauus 1 no-MbfiHO 3a40BONsSBaHe Ha NOTPeOHOCTUTE Ha BOAOCHabAABAHETO,
HarnosiBaHEeTO M NPOM3BOACTBO Ha enl. eHeprus.

Haberssear ce CbBpeMeHHN TEXHONOMW 3a CTabunnanpaHe Ha CTeHUTe 3a YCTOMYMBO pasBuTe Ha
BOLHMS CeKTop B Obhelle, kaTo HagrpaxgaHe Ha NpenuBHUKA W KOpOHaTa Ha CTeHaTa, HafrpaxaaHe Ha
NPOTMBOUNTPALIMOHHUSA eNTeMEHT, yKpenBaHe Ha OTKOCWTe C KOHTpaHacun wnu 6eTOHOBWM KOHTpadopcy,
rnonaraHe Ha reoCMHTETUYEH ekpaH BbpXy BOAHMS OTKOC, MogepHusaumsa Ha KUC, nsrpaxaaqe Ha aepusaLmm
3a@ [OMBIHATENHN BOAHW Macy.

DAM UPGRADE - PRESENT AND FUTURE

Dimiter Toshev!
ABSTRACT

This Report analyzes reasons enforcing necessity of reconstruction, rehabilitation and upgrading of
dams in operation. Ageing of structural materials, weather changes and intensified mutability of hydrologic
conditions, current seismic behavior, increased useful capacity and power generation are reasons for
reconstruction of dams and flood release facilities (spillways and bottom outlets).

Examples are presented for application of state-of-art technologies in Switzerland, Japan and USA.
Analysis is made for rehabilitation and upgrading of dam in Bulgaria allowing to gain increased useful storage
capacity of dam lakes, increased capacity of spillway facilities, structural safety and stability improvement,
reconstruction and extension of control measuring systems, rise in operation level and more adequate
satisfying of water supply demands, irrigation and electric power generation.

The Report is outlining state-of-art technologies for dam bodies stabilization refereed to sustainable
development of water industry in future, like: dam spillway and crest raising, seepage control member
overbuilding, slopes pitching by means of counter-fill or concrete buttresses, laying geosynthetic screens on
upstream slopes, modernization of control apparatuses, construction of intake systems for additional water
masses.

"Mpod. a-p nrx. Jumutsp Towes, YACT, 1046 Codus, 6yn. “Xp. CmupHeHckn” 1, d_toshev fhe@uacg ba
' Prof. Dr. Eng. Dimiter Toshev, UACEG, Sofia 1046, 1 Hristo Smirnenski Blvd. d_toshev_fhe@uacg.bg
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RODUNDWERK |, REFURBISHMENT AFTER 80 YEARS OF OPERATION
G. Innerhofer jun’

ABSTRACT

The Rodundwerk | was constructed in the 1940°s and chartered a water law concession for a period of
80 years. To regain this authorization in 2024 preparations have already started. The components of the
hydropower plant have to be refurbished up to modern standards in order to satisfy the technical and
legitimate state of the art and to keep the power plant operable.

This results in an intensive project with complex strategic, technical, legitimate and economic

framework.
GENERAL

The pump-storage power plant Rodundwerk | is located in Vorarlberg, the westernmost province of the
Federal Republic of Austria.

Figure 1: Hydropower plant pool of the Vorarlberger lllwerke
®urypa 1: Cxema ¢ xuapoeHeprunHute obektn Ha Vorarlberger lllwerke

' Department of Engineering Services, Vorarlberger Illwerke AG, Anton-Amann-StraRe 12, A-6773 Vandans, Austria,
guntram.innerhofer@illwerke.at



HALOMPAXOAHE U PEXABUNUTALMUA HA XMAPOTEXHUYECKU CHOPBXEHUA
CEZIMY BBITTAPO-ABCTPUNCKU CEMUHAP, 12-13 Hoemepu 2015, Cogpusi, YACT, Ayna Makcuma
UPGRADE AND REHABILITATION OF HYDRAULIC STRUCTURES
SEVENTH BULGARIAN-AUSTRIAN SEMINAR, Sofia, November 12-13, 2015

Rodund
650m a.s.l
Z 2,1Mill m®

. Llatschau | *
. 1000m as!
2, 2Mill m?

-

Figure 2: Reservoirs in Latschau and Rodund with powerplants Rodundwerk | and I
durypa 2: Asosupu B Latschau n Rodund ¢ BEL] Rodundwerk | and Il

Its upper storage in Latschau (1000m above sea-level) has a capacity of 2.2Mio m?, the 3 lower
storages in Rodund (650m above sea level) have a capacity of 2.1Mio m*. The reservoirs are connected by a
steel lined pressure shaft (940 m, diameter 3.20 to 3.05m). The powerhouse contains 4 Francis-turbines
(4x49.5 MW, 4x15m3/s) and 1 pump (41MW, 10m%s).

LEGITIMATE FRAMEWORK

The Austrian water law (Wasserrechtsgesetz) demands legal compliance concerning the technical state
of the art of hydropower plants when authorizations are applied or reapplied.

The general definition “state of the art” leaves questions unanswered up to the assessment of experts
within the water legal procedure.

Guidelines for flood safety of reservoirs have been developed due to higher and more intense
precipitations and floodwaters. The freeboards of existing reservois need to be discussed with experts and
eventually scaled up.

The standards of construction observations and methods of measurements have changed which affords
renewals and upgrades.

TECHNICAL FRAMEWORK

When hydropower plants are at regular operating state most components must be maintained with
minimal measures and within a short period of time. The general refurbishment affords a longer shut down and
bigger efforts. The objective is to provide sustainable measures and the reliability of operation to be
guaranteed for a long time.

ECONOMIC AND STRATEGIC FRAMEWORK

Can the profitability be guaranteed for the future? Can the output be increased and how could it be
done? Calculations of earning power, eventually with increased discharge and improved system effectiveness
(machine construction, steel constructions for hydraulic engineering, increased diameter of the penstock) have
to done which especially is difficult with complex systems of powerhouses, penstocks and reservois.
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RODUNDWERK |, PEXABUITUTALUUA CNEL 80 TOOUHU
EKCIMJIOATALUUA

G. Innerhofer jun’
PE3IOME

The Rodundwerk | e noctpoeHa npe3 YeTUpMAECETTe TOAMHU HA MUHANWA BEK M CbIMAcHO 3aKoHa
nputexasa koHuecus 3a nepuop ot 80 rogwHu. Beue ca 3anoyHanu noarotBuTenHWTe paboTtu 3a ga cu
Bb3CTaHOBK paspelleHneTo npe3 2024 r. KOMNOHEHTUTE Ha BOLHOENEKTpUYeckata LeHTpana Tpsbea fa
Obaar nogHoBeHW CbODPa3HO HOBWUTE CTaHAAPTM, Taka Ye Aa YAOBMETBOPSBAT TEXHUYECKUTE U 3aKOHOBM
WM3NCKBaHWA W LigHTpanara Aa Npoab/mkv Aa PyHKUMOHMPA.

Toea Boay o0 peannsaunaTa Ha MHTEH3MBEH NPOEKT C KOMMIEeKCHa CTpaternyecka, TexHuyecka, 3akoHoBa u
VKOHOMMYeECKa pamka.

BBbBEAEHUE

lMomneHo-akymynupalwjata ueHtpana Rodundwerk | ce Hamupa B Vorarlberg, Hait-3anagHata
nposuHLMs Ha PegepanHa penybnika ACTpus.

®urypa 1: Cxema ¢ xuppoeHepruiHute obektu Ha Vorarlberger lllwerke

' Department of Engineering Services, Vorarlberger lllwerke AG, Anton-Amann-StraRe 12, A-6773 Vandans, Austria,
guntram.innerhofer@illwerke.at
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'opHUAT U3paBHUTen Latschau (xunsga meTpa Haf MOPCKOTO PaBHMLLE) € C KanauuTeT oT 2.2 MIH m?,
TpUTe [ONHM u3pasHuTenn Rodund (650 MeTpa Hag MOPCKOTO paBHuWLLE) ca ¢ kanauuteT oT 2.1 MiH m?,
V13paBHUTENUTE Ca CBbP3aHW NOCPeACTBOM LWaxTa ¢ OpoHupaHa obnnuoska (940 m, anameTsp 3,20 go 3,05

m). Lientpanara e obopyagaHa ¢ 4 ®paHuuc Typbunm (4x49.5 MW, 4x15m%s) u 1 nomna (41MW, 10m?s).

3AKOHOBA PAMKA

ABcTpuiickuaT 3akoH 3a Bopute (Wasserrechtsgesetz) usnckea cnassaHeTo Ha NPaBHUTE U3KCKBAHWS
MO OTHOLLUEHWNE Ha TEXHUYECKOTO ChCTOSHWE Ha BOAHOENEKTPUYECKW LIEHTpanu, Korato ce KaHaugaTcTea 3a
M3faBaHe Ha HOBO WM MOAHOBSBaHE Ha CbLUECTBYBALO paspelleHne 3a BogononseaHe. Obuiara
[eUHNLMA ,CbBPEMEHHO TEXHNYECKO CHCTOSHWE" OCTaBs Bbnpoca 6e3 0TroBOp A0 OLEHKaTa Ha ekcnepT B
paMku1Te NpasHa npoLieaypa, CBbp3aHa C BOAONON3BaHe.

Pa3paboTeHu ca Hacoky 3a Be30nacHOCT Ha BOLOXPaHWIULLA OT HABOAHEHUS B PE3yNTaT Ha Mo-BUCOKM
U MO-UHTEH3NBHN Bamnexu 1 BUCOKM BOAW. 3anacuTe Ha KopoHaTa Ha CbLUecTBYBaLLMTE S30BMPM TpsibBa Aa
Bbaat 0b6cbaeHM C eKCNepTU M eBEHTYanHO fa ObaaT yBEnNMUeH!.

[pomeHnTe B CTaH4ApPTUTE OTHOCHO MOHWTOPWHTA Ha KOHCTPYKUMWTE M METOAWTE 3a W3MepBaHe
Hanarar W3BbpLUBAHETO Ha NOAHOBSABAHE W HaArpaxaaHe.

TEXHUYECKA PAMKA

KoraTto BOHOENEKTPUYECKNTE LiEHTpanu ca B pefloBHa ekcnnoaralysi, NoBe4YeTo KOMMOHEHTU TpsibBa
Aa ce NOAAbPKaT C MUHUMANHW MEpKU W B pamKuTe Ha KpaTbk nepuog OT Bpeme. OCHOBHUAT PEMOHT W
NoAHOBABaHE M3UCKBA MO AbMbI NMEpUoa Ha NPecToi Ha LeHTpanata 1 no-ronemu yeunus. Llenta e fa ce
OCUTYPAT YCTONYMBM MEPKW 1 HAZieXXAHOCTTa Ha paboTa Aa ObAae rapaHTvpaHa 3a 4bro BpeMe.

MKOHOMWUYECKA U CTPATErMYECKA PAMKA

Moxe nu aa Bbae rapaHTupaHa nonaarta 3a 6baelleto? Moxe nv ga ce yBenuun npoaykumMsTa 1 kak
bn morno fja ce Hanpasu? M3uncneHusTa Ha peHTabunHOCT, eBEHTYarHO C YBENMYEHN BOAHM KONUYECTBA W
nopobpeHa edekTMBHOCT Ha cucTemata (KOHCTPYKUMSt Ha MAalUMHWTE, CTOMaHEHW KOHCTPYKUMM 3a
XWOpOTEXHWYECKaTa 4acT, yBenuyaBaHe AuaMeTbpa Ha HamopHus TpbbonpoBoa), Kouto TpsibBa Aa ce
HanpaBAT, Cca CbMbTCTBAHW C TPYAHOCTM MOpagu CrIOXHOCTTA Ha CUCTEMWUTE, CbCTOSILM Ce OT BOAHM
LieHTpanu, HanopH1 TPbOONPOBOAW U S30BUPHI.
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OB30P HA OINMUTA MO HAAOINPAXOAHE U PEXABUITUTALIUA HA
XUWOPOTEXHUYECKU CbOPBXEHUA

MapmuH lNemkoe’, MapmuH SiHakuee?
PE3OME

B HacToswarta paspaboTka ca NnpeAcTaBeHN HAKOSIKO NpUMepa CBbP3aHu C onuTa no
HagrpaxaaHe u pexabunuTauus Ha XuapOoTeXHUYecku cbopbkeHusa. Kpatkma o63op
BKIIOYBA CBLOPBXEHUATa A30BUpHA cTeHa ,benun Wckbp“, asoeup ,lMnosgusBumn’, A3osup
,CTyaeHa", ssoup ,Xpucto CMUPHEHCKM® U XBOCTOXpaHWMMLLIE 3a hasnuToB OTnagbk
LAypybnc bvnrapus” — Nupgon.

1. Pexabunutauma Ha AsoBupHa cteHa ,benu Wckbp“ npoektupaH a npes 30-Te
roanHn Ha 20 Bek M nocTpoeHa B pamkute Ha 1935 o 1946 rogvHa, Bb3CTAHOBUTENHM
pabotu ETan |, cBbp3aHu ¢ nogobpsiBaHe Ha BOAONNBLTHOCTTA U MbPBO eTanHo yKpensaHe
Ha fA30BMpHaTa CTeHa.

2. HagrpaxpgaHe Ha si308up ,[1NoBAMBUM® - HAYaNOTO HA CTPOMTENCTBOTO Ha CTeHaTa
W npunexawuTte CcbopbXeHua 3anoysa npe3 1998 rogmHa n cnupa 2001 roguHa.
lNpoekTbT ce pasBuBa B eTanun, B MOMEHTa e nocneaHus 4-Tu, KONTo BKoYBa ABTOPCKM
Haf30p 1 EK3eKyTUBHM YepTeXxun No BpeMe Ha CTPOUTENCTBOTO.

3. Pexabunutaums Ha ssosup ,CTyaeHa“ Tyk ycnoBusiTa Ha paboTta no Bpeme Ha
pexabunutauunsta Tpsbea ga He HapyLuaBaT HOPMarHUA peXxuM Ha BoAonofaBaHe oT S3.
“Ctynena“, kato paboTuTe nNo BOAHWA OTKOC M BOLOB3EMHATa Kyna ce U3NbIHABAT Noj W
Haj BoAa B 3aBMCMMOCT OT TEKYLLOTO eKcnnoaTauMoHHO HUBO B AI30BUpA.

4. HagrpaxxgaHe n pexabunutauus Ha sizoBup ,Xpucto CMUpPHEHCKU® - Npe3 nepuoja
ot 1979 po 1983 roanHa EHepronpoekT e W3roTBM TEXHWYECKU U paBoTHM NPOeKTn 3a
HagrpaxaaHe Ha A30BMpHaTa cTeHa. [IpueTo e TexHNM4ecko pelleHne 3a HagrpaaaHe ¢
brnosa CTOMaHobeTOHHa noAnopHa CTeHa M 3aTeXHsABall KaMeHeH Hacun OTKbM
Bb3AyLUHMA OTKOC, HaarpageH e n npenueHuka. CTpoMTENCTBOTO HA HaArpageHarTa yacT e
3aBbplueHo npe3 1998 r. MNpes3 2013 rognHa e M3roTBEH NPOEKT 3a NPENOPBKN Ha MEPKN
3a pexabunutaumss Ha cTtomaHobeTOHHaTa KOHCTPYKUMS Ha HaarpajeHata 4acT Ha
A30BMpHaTa CTeHa, Bb3 OCHOBa Ha AeCcTBaLNTE B MOMEHTa HOPMMW.

5. HagrpaxgaHe TpeTu eTan Ha XBocToxpaHunuwieTo 3a casnuT ,Aypybuc Bunrapus*
— lNuppon. B yawaTta Ha XBOCTOXpaHWUMULLETO UMa U3rpafeH AoMeH M3onaLuoHeH ekpaH
ot GSL n HDPE reomembpaHa. B TpeTus etan 0onHua nsonaumnoHeH ekpaH ce yabrxasa
caMO NO BOAHUSA OTKOC Ha HagrpaxgaHeTo, Uenta e usanata vawa Ha
XBOCTOXpaHunuuieTo aa 6bvae HageXXaHo nsonupatxa.

" Wi, MapTuH MeTkoBs, npoekTaHT AHanuau, Ceeko EHepronpoekT Al
2 Wh. MapTuH AHakunes, npoekTaHT, Ceeko EHepronpoekt A
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REVIEW OF EXPERIENCE IN UPGRADING AND REHABILITATION OF
HYDRAULIC STRUCTURES

Martin Petkov’, Martin Yanakiev?
ABSTRACT

Several examples, related to the experience in upgrading and rehabilitation of
hydraulic structures, are presented in the current presentation. The short summary
included the following facilities: Beli Iskar Dam, Plovdivtsi Dam, Studena Dam, Hristo
Smirnenski Dam and Fayalite Tailings Pond in Aurubis Bulgaria — Pirdop town.

1. Rehabilitation of Beli Iskar Dam. The dam was designed in the 30s of the 20th
century and it was constructed within the period 1935 to 1946. Restoration Works — Stage
| — related to improvement of the water tightness and first stage strengthening of the dam -
are executed.

2. Upgrading of Plovdivtsi Dam. The construction of the dam and its appurtenant
structures started in 1998 and stopped in 2001. The Project has developed in stages.
Currently the last fourth stage, including Designer's Supervision and As-Built Drawings
during construction, is being implemented.

3. Rehabilitation of Studena Dam. A condition for work during the rehabilitation is set -
namely that the normal regime of water supply from Studena Dam not to be disturbed,
whereas the works on the upstream slope and the water intake tower under and above
water to be executed depending on the current operating level in the reservoir.

4. Upgrading and rehabilitation of Hristo Smirnenski Dam — in the period from 1979 to
1983 Energoproekt prepared technical and detailed designs for the dam upgrading. A
technical solution for upgrading with an angular reinforced concrete retaining wall and a
weightening rock fill on the downstream slope was accepted; the spillway was upgraded
as well. The construction of the upgraded part was completed in 1998. A design,
containing recommendations and measures for rehabilitation of the reinforced concrete
structure of the upgraded part of the dam, based on the legislation in force at the present
time, was elaborated in 2013.

5. Third stage upgrading of the fayalite tailings pond in Aurubis Bulgaria — Pirdop.
There is a bottom liner of GSL and HDPE geomembrane constructed in the tailings pond
cup. In the third stage the bottom liner is extended only on the upstream slope of the
upgrading and the purpose is the entire cup of the tailings pond to be reliably insulated.

1 Eng. Martin Petkov, designer Analyses, Sweco Energoproekt JSC.
2 Eng. Martin Yanakiev, designer, Sweco Energoproekt JSC.
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MOLEJINPAHE HA XUAPABITUYEH YOAP B HANOPHMUA
TPBbBOMNPOBOA HA MAJIKA BELU

Aumumsp C. Kucnsikoe’
PE3IOME

Npn BbBEXAAHE B ekcnnoaTauusi Ha egHa manka BEL| (MBELL) 8 Bvnrapus, abnrust
HanopeH Tpbbonpoeon oT cTbknonnacton (GRP) Tpbbu gBa nbTM ce cnykea oT
xvapasnuyeH yaap. Ha aBTopa 6e BB3NOXEHO MOAENUpPaHETO Ha pas3BuMBalLUTE ce
HecTaunmoHapHM npouecn Ha TeyeHne B TpbbonpoBoga 3a npefoTBpaTsiBaHe Ha
crnepgawm asapun. B u3anbnHeHne Ha Tasu 3ajada Oe npoBedeHo cneuuanHo
napameTpuyHO Wu3cneaBaHe Ha HecTauMoHapHWTe npouecu B TpbOonpoeoga npu
KOHKpeTHUTE rpaHn4YHn ycrosus. B pesyntat Ha ToBa u3cnepgBaHe Gsixa hopmynupaHu
HeobxoaumuTe 3aBMCUMOCTW OT BPEMETO 3a W3MEHEHME Ha BOAHOTO KONMMYECTBO Mpu
oTBapsiHe 1 3aTBapsiHe.

B HacToswms goknag ce npeAactaBAT M obGCHXKAAT NPOLECHT Ha peLleHne Ha
KOHKpeTHaTa 3agava u nofly4eHnTe pesynTaTu.

MODELING THE WATER HAMMER IN THE PENSTOCK OF A SMALL
WATER POWER PANT

Dimitar S. Kisliakov’
ABSTRACT

During the commissioning of a small water power plant (SWPP) in Bulgaria, the long
GRP penstock was twice broken due to hydraulic transients. The author was assigned with
the modelling of the developing water hammer for preventing further damage to the facility.
In fulfilment of this task, a special parameter study of the hydraulic transients in the
penstock with the particular boundary conditions was performed. As a result, the
necessary closure and opening time functions of the operating discharge were defined.

In this presentation, the development of the solution process with the obtained results
for this particular task are presented and discussed.

1 Oou. A-p uHx., kaT. XnapoTexHuka, YHNBEPCUTET NO apxXUTeKTypa, CTpouTencTeo v reogesuns (YACH), 6yn. Xp. CMUpHeHckn

1, 1046 Cogous, e-mail: kiss_fhe@uaca.bg
' Assoc. Prof., Dr., Dept. of Hydraulic Engineering, Univ. of Architecture, Civil Engineering and Geodesy (UACEG), 1 Chr.

Smirnenski Blvd., BG-1046 Sofia, BULGARIA, E-mail: kiss_fhe@uacg.bg
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WOEEH NPOEKT 3A PEXABUJINTALUA HA MACUBHA
rPABUTALUUOHHA CTEHA

OzHsin Todopoe’
PE3IOME

Cnen noBeye ot 70 roauHu ekcnnoartauus npy CypoOBW YCIOBUS BCEKU
KOHCTPYKTUBEH eneMeHT, [Oopu Han-gobpe M3NBLAHEHUAT, UMa HyxXxaa oT
pexabunutaums. OCHOBHa Uen Ha MepkuTe 3a Bb3CTaHOBSIBaHE € MOBULUABaHE Ha
CUTYPHOCTTA MW yAb/KaBaHe Ha eKCnnoaTauMOHHWUS XXMBOT Ha CbOPBXEHWETO.
fsoBnpHaTta cTeHa € TWNWYEeH nNpuMep 3a Jerpajauus Ha UWMEHTOBUS KaMbK B
cneacTBMe Ha u3BnuyaHe Ha ceobogHarta Bap oT Hero. lNpoueca e HeobpaTum 3acera, u
eQuMHCTBEeHaTa edeKkTMBHa Msipka e npegnasBaHe Ha BOAHMSI OTKOC C BOOOMMAbTEH
enemeHT. B nbpBMAT eTtan oT pexabunutauusTa Ha cTeHaTa € U3NbJIHEHO 3aWMTHOTO
NOKPUTUE N UHXEKLUMOHHW paboTn B TANOTO Ha cTeHaTa M B ocHoeaTa. Cnepg 13 roanHu
eKkcrnnoaTaums, MOXe fa ce Kaxe, Ye peannsnpaHoTO NPOEKTHOTO peLleHne e NOCTUrHano
npefBaputenHo 3agageHuTte uenu. CbLUEeBPEMEHHO MO BPEME Ha ekcnnoatauus Ha
CTeHaTa HopmaTuBHaTa ypeaba e npeTbpnsna pasBuTUE U CE € HanoXuna npeoleHka
Ha CUIypHOCTTA Ha CTeHaTa CbflaCHO CbBPEMEHHUTE HOPMAaTMBHWU LOKYMEHTW. BTtopuar
eTan oT pexabunutaumsTa uenv noBuLaBaHe Ha CUNypHOCTTA Ha CTeHaTa Npu CEU3MUYHM
Bb3gencTtemss. B pgoknaga e npeactaBeHO MAENHO pelleHne Ha  KoHTpadopcHa
KOHCTPYKUMS 3a YKpernBaHe Ha i30BUpHaTa CTeHa OT Bb3AyLUHa CTpaHa.

CONCEPTUAL DESIGN FOR REHABILITATION OF CONCRETE GRAVITY
DAM

Ognyan Todorov?’
ABSTRACT

After 70 years or more exposure of the elements to severe conditions, even the most
well constructed dams will be in need of some form of rehabilitation intervention to safely
extend, the life and commercial operability of the structure for years to come. The dam is
typical case study for alkali-silica reaction phenomenon of deteterious in concrete that
results in gel exudation. Up today the ASR process is irreversible. The most effective
measure gains it is protection of the upstream side with watertight geosynthetics. In the
first phase of rehabilitation of the dam is constructed protection layer on the upstream face
and grouting of the rock base. After 13 years of operation, could be concluded that the
design achieved the planned aims. Meantime, during operation of the dam, design codes
where changed and new evaluation of the safety was done. The second phase of
rehabilitation aims increase of seismic safety of the dam. In the report are presented
design considerations for increase of seismic safety by buttress structure in the air toe.

1 Ac. nrx. OrHsin Togopos, YACT, 1046 Codusi, Gyn. “Xp. CMUpHeHcKu” 1, ogyto_fhe@uacg.bg
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PEKOHCTPYKUMA W MOOEPHU3ALUA HA PUBAPCKO NMPUCTAHULLE
"CAPA®OBO" I'P. BYPIAC

M. MapuHoea’
PE3IOME

MpeseHTaumsTa BKNOYBA KpaTKo npeacTaBsiHe Ha NpUCTaHNLLETO,
MECTOMOMOXEHNETO My U OCHOBHUTE (DYHKLMM U LIENW Ha NpOeKTa.

JapeH e nornes kbM obLjaTa KOMMNaHOBKA HA OCHOBHUTE CbOPBXEHUS: KenoB
pPOHT, HOroM3ToYeH orpafdeH BBLJHOMOM W 3anageH Mon. PasrmegaHu ca TUMNOBM
HanpeyHn Npodnnn Ha BCAKO €AHO OT TSX, KaTo ca OTOEeNA3aHn eTanuTe Ha uarpaxaaHe m
HAKON XapaKTepHM MOMEHTU OT CTPOMTENCTBOTO, NMOAKPENEHW CbC CHUMKOB MaTepuan.
CnomeHaT ca OCHOBHUTE NapaMeTpu Ha KOHCTPYKTUBHWUTE €EfieMeHTW WM MaTtepuvani,
BMOXEHNW MO BPEME Ha CTPOMUTENICTBOTO M ca pasrnefaHn yHKUMUTE Ha OCHOBHUTE
CHOPBXKEHUS.

PasrnegaHn ca wn HAKOM crnomaraTenHu CbOpPBXEHNA B TpaHNUNTE Ha
NMPUCTaHULLIETO.

ﬂpeseHTauwﬂTa N3ACHABA LUANOCTHaTa KOHUenuus 3a HeobxogumocTTa oT passuTne
Ha NpuCTaHULLHNTE YCNyru y Hac.

RECONSTRUCTION AND MODERNIZATION OF SARAFOVO
FISHING PORT, BURGAS

Mila Marinova’

ABSTRACT

The presentation includes a short information on the port, its location and the main
project functions and purposes.

An overview of the general layout and the main facilities: quay front, South-East
breakwater and Western mole is given. Typical cross sections of every facility are provided
and the construction stages and some characteristic circumstances are marked and
backed by photographs. The main parameters of the constructive elements and materials
used during construction are mentioned and the function of the main facilities are
described.

Some auxiliary facilities within the port are outlined.

This presentation clarifies the overall concept of the need to develop port services in
Bulgaria.

1 Dipl. Eng. Mila Marinova, Designer, Hydraulic Engineer, EURO ALLIANCE DESIGN Ltd, 90, Tsarigradsko Shose blvd, Block
A, 16th floor, 1784 Sofia, Bulgaria, T +359 2 807 31 53, F +359 2 807 31 33, M +359 887 619 530, e-mail: m.marinova@eae.bg,
www.eae.bg
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PEXABUNTUTALINA HA HAKIIOHEHA KEMOBA CTEHA HA
NMPUCTAHULLEH TEPMUHAN BUOUH — LEHTBP

CmosiH Cmounoe!’
PE3IOME

lNpeseHTaumATa BKIOYBA CBLBPEMEHHM METOAM W CUCTEMW 3a KOHCTPYKTMBHO
yKpensaHe, cbyeTaHn C JOMbAHUTENHU MepOonpusTus, nanbnHenn ot ,Ctanunos® EOO[
npyu pexabunutaumsita Ha HakNoOHeHaTa KeWoBa CTeHa Ha [lpucTaHulleH TepmuHan
»BUOWNH — LEHTBP".

Kenosata cTeHa Ha npuUCTaHMLHMA TepmMuHan € C abbkmHa 1440 m wn e
pasnonoXxeHa B UEHTpanHaTa 4acT Ha rp. BuawH, no nopeyneTto Ha peka [yHas.
Bb3anoxuTten Ha npoekTta e [IbpxaBHo npegnpusitue ,lpucTtaHniHa nHdpacTpyktypa’.

XnapoTEXHUYECKOTO CbOPBXEHME NpeAcTaBfsiBa rpaBWTa4yHa MNOAMNOPHA CTeEHa,
HakrmoHeH Tun, ¢ kameHHa obnuuoBka. MNpegn M3NbLIHEHWETO Ha pexabunUTauVoHHUTE
(ykpenutenuu) paboTtn, BcneacTBME Ha AbAroroguvilHa ekcnnoatauus WM BbHLUHKM
Bb3AeicTBns, ce Bsixa NnosABUNM NyKHATUHKU, AedopMaLMmn U HapyLUeHUsa no obnuuoBkara,
onopHusi OnoKk M OCHOBHaTa 3ackansBka, Oelle KOMNpomeTupaHa KOHCTPYKTWBHaTa
YCTOMYMBOCT Ha netara, KaTo B 3HAYUTENHM yYacTbumM ce Habnogaealle nogkonasaHe v
yBUCBaHe.

OCHOBHUTE U3NBIIHEHWU AEAHOCTM NO YKpenBaHe Ha CbOPBXKEHNETO ca CnegHuTe:
—Crabunuanpare Ha bpera ¢ NUNOTH Mo UsnaTa AbMXKMHA Ha KeroBaTa CTeHa;

—3asapassBaHe Ha OnopHus 6nok ¢ Hacun OT B3puBeHa ckanHa maca (BCM) u
cToMaHobeTOHOBA KOHCTPYKLUNS,

—383ﬂ,paBﬂBaHe Ha HakflOHeHaTa 4acT CbC CTOMaHobeToHoBa nno4a, n3rpageHa
npen KameHHaTa 3ngapud;

—3a3gpaBsABaHe Ha yyacTbuWTE C NyKHATUHW, NOCPEACTBOM MHXEKTUpaHe
(MuKpONWUNOTK C XMAPOpPa3puB);

—3a3gpaBsABaHe Ha TepeHa W CBbp3BaHE Ha HOBaTa KOHCTPYKUMS CbC 3eMHaTa
OcHoBa 3ap, cTeHaTa c IBO aHkepw.

C M3BBPLUEHOTO CTPOUTENICTBO € MNOCTUrHAaTO KOHCTPYKTUBHO YKpenBaHe Ha
KenoBaTa CTeHa n e YABIDKEH eKCnioaTaunoHHNA XXNBOT HAa CbOPBXKEHUETO.

T wHx.CTosH Crounos, Pskosoauten npoekt, CTAHUIOB EOO[
Eng. Stoyan Stoilov, Project Manager, Stanilov Ltd. Tel: +359 (0) 882 759 333; e-mail: vidin_stanilov@abv.bg, info@stanilov.bg
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REHABILITATION OF TILTED QUAY WALL OF PORT TERMINAL VIDIN -
CENTER

Stoyan Stoilov’
ABSTRACT

The presentation includes modern methods and systems for structural strengthening,
combined with additional measures implemented by "Stanilov" Ltd during the rehabilitation
of quay wall of Port Terminal "Vidin - center".

The Quay wall of the port terminal has a length of 1440 meters and is situated in the
central part of town Vidin, on the Danube River. Employer of the project is Bulgarian Ports
Infrastructure Company (BPI Co.).

The Hydro facility represents a gravity retaining wall, tilted type, with stone
revetment. Before the implementation of the rehabilitation (strengthening) work, due to the
long service life and external influences have appeared cracks, deformations and
distortions in the lining, the support block, the main revetment and the structural resistance
of heel was compromised, in significant sections was observed erosion and sagging.

The main activities performed for the strengthening of the facility are as follows:
- Stabilisation of the bank with piles along the whole length of the quay wall;

- Strengthening of the supporting block by an embankment of blasted rock mass
(BRM) and by a reinforced-concrete structure;

- Strengthening the tilted part with reinforced concrete slab built over the stone
masonry;

- Strengthening of cracked sections by injection (micro-piles with hydro split);

- Strengthening of the terrain and connecting the new structure to the foundation bed
behind the wall with IBO anchors.

With the implemented construction has reached constructive strengthening of the
quay wall and extension of the service life of the facility.

' Eng. Stoyan Stoilov, Project Manager, Stanilov Ltd. Tel: +359 (0) 882 759 333; e-mail: vidin_stanilov@abv.bg,
info@stanilov.bg
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CUCTEMU 3A Bb3CTAHOBABAHE HA BETOHHU U
CTOMAHOBETOHHU KOHCTPYKLUWUU B XTC

K. KocmaduHoeg'
PE3IOME

XnapoTexHu4eckuTe CbOpPBXEHUS ca BneyaTnsiBaly npumep 3a ToBa, Kak cunaTa Ha
npupodata Moxe ga 6bae xapMOHWYHO m3nonaBaHa. [lanu 3a reHepvpaHe Ha eHeprusi
Unn npegoctaBsHe Ha nMuTelHa Boda, 3awuta Ha OperoBeTe WNU  TpaHCNoOpTHa
NHMpacTpykTypa, Te ca abconiTHo HeobxoguMmwn, 3a fa ce rapaHTupa M noaobpssa
Ka4eCTBOTO Ha XMBOTA HMW.

MopapbxkaTta Ha Te3n BaXHW CLOPBXEHMA, Ype3 W3NON3BaHETO Ha YCTOWYMBU
TexXHonorMM 3a Bb3CTaHOBSBaHE W 3alunTa, € ednH OT KI4oBUTE cermeHTn Ha ML-
Bayxemun Beye noseye ot 30 roguHum.

MNHoBaTMBHM M BUCOKOTEXHONOIMMYHU nNpoAdykToBM cuctemm ot ML, ocurypssar
pexabunutauusita Ha 6ETOHHU U CTOMAHOGETOHHU CLOPBKEHWUS, MOANOXKEHN Ha BUCOKM
HaTOBapBaHMA M BbL3AENCTBMS OT MpsiCHAa MNW mMopcka Boda. Te ce mpunaraT v 3a
npeodonsiBaHe Ha YUCTO KOHCTPYKTMBHM npobnemu, pesyntar OT MOCTENEHHOTO
paspyLuaBaHe Ha U3MNON3BaHUTE CTPOMTENHN MaTepuanm.

HaBscsikbae no ceeTa, cneuvanuct Ha MLl paspaboTeaT MHONBUAYANHN PELUEHMS,
3a 4a OTroBOPSIT Ha M3UCKBAHWUATa Ha Te3n TpyaHW NpeavsBuKaTencTsa, cbobpassBaiikui
Ce C TEXHUYECKUTE W3UCKBAHWA W OTYUTANKW PasNNYHUTE KIMMAaTUYHWN YCIOBUS, KOUTO
HEU3MEHHO XapakTepusnpaT BCAKO E4HO CbOPBXEHME.

B Hawata npeseHTauus, e OTKpMeTe cenekuus OT MeXAyHapOoAHW NpuUMepH,
nokassalyn paboTellun pelleHnsa 3a Bb3CTaHOBABAHE Ha KOHCTpykuun B XTC, nocturHatu
Ypes3 U3Non3BaHeTO Ha CUCTEMU 3a pPeMOHT M 3awwmta oT MLI-Bayxemu. BknioueHn ca
KOHKPETHM pELLEHUS 32 NHOBATMBHO M3MNON3BaHe Ha HALUUTE TEXHOMOMN, CBbP3aHW C:

» PeMoHT Ha kapboHM3npann KOHCTPYKLMK

» LlanocTHa cuctema 3a Bb3CTaHOBSIBAHE NpW TPYAHW YCMNOBWS, C OOMBIHUTENHW
N3NCKBaHMA OT eCTeTUYEH XapakTep

PeMoHT Ha noBpeau, npegu3BukaHu oT ankanHo-cunuunesa peakums (ASR)

PeMOHT Ha npenuBHULM Npu eKCTPEMHU YCNOBUS

BTopu4yHa xngpousonaums Ha gnnaTtaunoHHn yrm

Bb3cTtaHoBsiBaHe Ha KOHCTPYKLUMK C UCTOpMYECKA CTOMHOCT

YcnewHo xuaponsonupaHe Ha NyKHaTUHW NpU U3KMIOYUTENHO TEXKN YCIOBUS
XnapousonupaHe cpeLly BUCOKO BOLHO HansiraHe B HOBU U3MEPEHUS

Ycnex 4ypes KOMOBUHauMs OT KpeaTUBHU MOEN U OCUrypeHa TEXHWYecka MoMOLY Ha
obekTta

3alumTa Ha A30BUPHU CTEHU Ype3 KOHCONUANpaHe Ha OCHOBU

VVVVVVY

A\

' Kostadin Kostadinov, General Manager, MC-Bauchemie EOOD, Bul. Iskarsko shose 7, Trade Center Europe, building 7B, fl.
3, Sofia 1528, Tel/Fax : +359 2 875 11 69, Mobile: +359 889 55 33 66, kostadin.kostadinov@mc-bauchemie.bg, www.mc-
bauchemie.bg
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CONCRETE REPAIR SYSTEMS FOR HYDRAULIC ENGINEERING
STRUCTURES

K. Kostadinov’
ABSTRACT

Hydraulic engineering structures provide an impressive example of how the power of
nature can be harnessed. Whether for energy generation or drinking water provision,
coastal protection or transport infrastructure, hydraulic engineering structures are
indispensible to ensuring and improving our quality of life.

The maintenance of these important constructions through the use of sustainable
repair technologies has been one of the core competencies of MC-Bauchemie for more
than 30 years now.

Highly developed product systems from MC specifically serve the purpose of
repairing concrete structures exposed to the many forms of stressing and attack caused by
seawater and freshwater. They are also applied to remedy foundation problems and
structural weaknesses resulting from deterioration in the building materials employed.

Around the world, employees of MC devise individual solutions to meet the
requirements of these demanding challenges, aligned both to the technical requirements
and to the different climatic conditions that invariably characterize each job.

In our presentation, you will find a selection of international examples depicting the
kind of functional restoration achieved in hydraulic engineering structures through the use
of repair systems from MC.

Examples to illustrate the performance of MC system solutions for:

Repair of carbonation-related damage

Complete systems for difficult conditions, with additional visual requirements
Repair of damage caused by the alkali-silica reaction (ASR)

Demanding tidal barrier repairs under extreme conditions

Secondary sealing of movement joints

Repair of historic concrete coverings

Successful crack sealing operation under extreme conditions

High-pressure flow water sealing in a new dimension

Success through a combination of creative ideas and on-site support
Foundation soil consolidation for subterranean dam protection

VVVVVVVYVVY

1 Kostadin Kostadinov, General Manager, MC-Bauchemie EOOD, Bul. Iskarsko shose 7, Trade Center Europe, building 7B, fl.
3, Sofia 1528, Tel./Fax : +359 2 875 11 69, Mobile: +359 889 55 33 66, kostadin.kostadinov@mec-bauchemie.bg, www.mc-
bauchemie.bg
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ANTEPHATUBHO PELLEHUE 3A BLTPELUHATA OBJTULLOBKA HA
TYHEN ,,MOXMOP“ — PEMNYBJIUKA JIUBAH

MapmuH lNMemkoe’
PE3HOME

lpeaMeT Ha [OKNaAa e anTepHaTMBHO peLLeHVe 3a M3MEHeHWe Ha BbTpeLLHaTa (BTopyyHa) 06nMLoBKa
Ha TyHen ,Moxmop”. MambnHuTen Ha npoekTa e dhupma Cranunos EOOL.

TyHen ,/loxmop" e yacT oT marvcTpaneH BofonpoBog “Conveyor 800, KbM cxemaTa 3a HanosiBaHe U
BOAOCHabAsiBaHe Ha cenckocTonaHcka nmporpama 3a passutve “MenvopatviBHo passuTue Ha KOxeH NneaH’,
Penybnuka JnsaH, CbBeT 3a pasBuTHE U PEKOHCTPYKLMS, afMUHUCTPaLMs Ha peka [iutanm. ,Conveyor 800¢ e
pasnonoxeH B tOxeH [IMBaH, MvHaBa B 6nM30 00 MEXOyHApOAHWTE rpaHWLUM Ha W3TOK W cref ToBa
npofbxasa Ha tor. Havanoto Ha ,Conveyor 800 e npu Bpb3kaTa CbC CbLeCTBYBaLLMs TyHen Mapkabe, npu
BXOAeH TyHen F2, Hafony no TeyeHneTo oT si30BMpa KapayH 1 Harope no TedenmneTo ot BELL.

,Conveyor 800" npecnya p. [UTaHn upes “cudoH’ 1 cneq ToBa Npecuya BUCOUMHMTE Voxmop, Ypes
0bnmuoBaH TyHen - TyHen ,Mloxmop'. Crien ManuaaHeTo Ha NOBLPXHOCTTA 6rn3o fo Kenwa, “Conveyor 800°
npoAbnxaBa KaTo OTKPUT KaHan - kaHan Kenwa, ¢ gbmkuHa 9.0 kunomeTpa, yyacTbk ceBepHo 0T MapxaloH.
"Conveyor 800" nma npoekteH pebut ot 8.07 m3/s, npn BogoBsemaHeTo, 0T kouTo 7,43 m3/s ca npeasuaeHH
3a HanosBaHe, a 0,64 m3/s ca 3a 3agoBonsaBaHe Ha BUTOBW HyXaW, KOETO CLOTBETCTBA Ha rOAWLLHM 0bemm 0T
90 Mm3 BogocHabaseaHe 3a BUTOBM HyXau.

TyHen ,Mloxmop* ce M3MbNHABa C LN f1a CBbPXE y4acTbka OT Kackaaara, Crieq MpeciuaHeTo Ha peka
IlntaHn po Havanoto Ha kaHan Kenws. Obwata gbmkvHa Ha TyHena e npubmmautenHo 5 490 m, ¢
MNPOMEHNMBO CKanHoO MoKpUTHE BbPXY TYHENa, yBenm4yasallo ce oT 25 m npu cesepHns noptan (peka Jutanu)
o 180 m nopa ceno Vloxmop, 1 HamansiBallia OTHOBO A0 He noBeye oT 15 m, B 0BnacTTa Ha KoXHMS nopran
(Npw kaHan Kenus).

B ,OcHoBHus" npoekT usroteeH ot “Lahmeyer International’, May 2005, BbTpelHaTa obnmuoBka Ha
TyHen ,V/loxMop* ce M3MbRHSBa Ypes KOHBEHLMOHANeH CTOMaHOBETOH (MOHOMMTEH B KodpaxHa thopma).
dopmata Ha HanpeyHoTO ceyeHue e Kpbr ¢ avameTsp 2600 mm. pedBuAEHO e MHXeKTMpaHeTo Ha
KOHTaKTHaTa MoBbpXHMHA MeXOy BbTpeluHata 1 BbHIUHATa 0BnMLOBKa, KaTo Mo TO3M HaYMH Ce peanusupa
npeABapuTErIHO HanpsraHe Ha BbTpeLUHaTa 0bInLoBKa.

Llenta Ha anTepHaTMBHOTO pelleHMe e fOa Ce MPEeanoxy npomsHa Ha copmara BbTpeluHaTa
obnmuoska o Kpwr Ha Horseshoe — “Inverted D shaped” (MogkoBoobpaseH).

TexHn4eckoTo NpearoxeHre 3a NPOMSIHA Ha BbTpeLLHaTa 0bNMLoBKa & MOTUBMPAHO C:

* YBenuyaBaHe npornycHata cnocobHOCT Ha CEeYeHMEeTO, MpW 3anasBaHe Ha rpanaBuHaTa CripsMo
OCHOBHWS! MPOEKT;

* PearnHute reonoxku ycnosus

PeanHara reonorns e no — gobpa OT 3arnoxeHata B OCHOBHVS MPOEKT. ToBa € MPOrHO3vpaHo u B
OCHOBHWA MpOEKT, KbAETO Ce o4akeaT no — Aobpu reonoxku ycrioeus. ToBa faBa Bb3MOXHOCT Mp
pasrnexpaaHarta npoMmsHa B KOHCTPYKUWATa Ha BbTpellHaTa OOnMUOBKAa M Npyu  NPOBEXOAHETO Ha
CTaTMUYECKUTE M3YNCTIEHNs, ia Ce OTYATa U NpeanocTaBka - peanuanpaHe Ha ckaneH otrop. OcHoBaHve 3a
TOBa NpMeMaHe ca HanpaseHuTe HabrioaeHns 1 KapTUPOBKY Ha paskpuBalLaTa ce reosioxka cpefa/ kKapTvHa.

T Wik MapTuH MeTkos, npoektaHT AHannan, Ceeko Exepronpoekt All, GSM 088 4776 315,e-mail: martin.petkov@sweco.bg
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* OcurypsiBaHe Ha BB3MOXHOCT 3@ yCKOpsBaHe Ha Temna Ha CTpoWTencTso. W3mbrHeHue Ha
0bn1LoBKaTa No TEXHOMOMYHA W OpraH13aUMoHHa cxema — ¢ bHO Hanpef (B [ABa eTana: AbHO; CTEHN W
CBOf0BE).

Tvit kato rabaputute Ha NWHENHWTE TyHenM ca cpaBHWTenHo Mankm — 3.10/3.15 m, ¢ ornep
u3nonseaHe Ha Hoeo ABCTpWICKM MeTOf W nocTuraHe Ha [obpw TemnoBe 3a w3Kon ykpensaHe, hupma
,CTaHNnoB" pocTaBu cneumanHo 3a NpoekTa HUCKOMpOUIHa TYHENHa TEXHMKA.

* MopobpsiBaHe Ha ycnoewsta 3a Ekcnnoataums u lMopapbxka ypes nocturaHe Ha no — A0bpw
Bb3MOXHOCTM 3a OTMEAN W U3MBIHEHWE Ha PEMOHTW Mpe3 eKCnnoaTauMoHHNA Nepuoa, Kato no TO3U HaunH
Le BbaaT HamaneHw ,ekcnnoaTaLyoHHUTe pasxoan/ pas3xoauTe 3a NofapbKKa';

ChlUHOCTTa Ha anTepHaTMBHOTO peLUeHVWe e fa Ce NMPOMEHN HanpeyHOTO CEeYeHWe Ha BTOpUYHATa
(BbTpelwHaTa) obnnuoBKa OT kpwrio kbM MoakoBoobpasHo (Horseshoe), npy 3anassaHe Ha:

» [TbpBU4HaTa 06nMLOBKa (kpenex) — e bbae 3anaseHa hopmara Ha MUHBOPCKUS Npothun;

» TexHonorusTa 3a n3nbrHeHne Ha beToHOBM paboTy 3a IbHO, CTEHV M CBOA Ha TyHenHaTa 06MLoBKa
- MOHOIMTEH METOL C KOHBEHLMOHaNeH BeToH.

CbCTaBAHETO Ha anTepHaTWBHOTO pelleHve 3a BbTpeluHata obnvuoBKa v HEroBOTO npuraraHe ce
basnpa Ha reopesudeckarta M reoroxkara KapTUpOBKa, W3MbfHEHA W CbrMacyBaHa CrpsMO MpUeTUTe Ha
obekTa npoLeaypy 3a 0TOpU3VpaHe Ha reoe3n4eckmTe 1 reosioxXK1Te KaaacTpy.

CONCRETE LINING
ALTERNATIVE PROFILE
HORSESHOE INVERTED "D-TYPE™
=250 mm
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ALTERNATIVE SOLUTION OF THE INNER LINING OF YOHMOR TUNNEL
REPUBLIC OF LEBANON

Martin Petkov’
SUMMARY

Subject of the current alternative solution is modification of the inner (secondary) lining of Yohmor
tunnel. Contractor for the project is Stanilov Ltd.

Yohmor Tunnel is part of Conveyor 800 main conveyor of an Irrigation and Water Supply Scheme of the
Hydro Agricultural Development of South Lebanon, Republic of Lebanon, Council for Development and
Reconstruction, Litani River Authority.

Conveyor 800 is located in South Lebanon, it runs close to the international borders to the East and
then goes South. Conveyor 800 starts at the connection with the existing Markabe Tunnel, at entrance tunnel
F2, downstream of Qaraoun Dam and upstream of Markabe HPP.

Conveyor 800 crosses Litani river through a “siphon” and then it crosses Yohmor Heights through a
lined tunnel — Yohmor tunnel. After coming out to the surface close to Qelia, Conveyor 800 continues as an
open canal — Qelia Canal, a section 9 km long north of Marjayoun. Conveyor 800 is with design flow rate
(discharge) of 8.07 m3/s at the water intake, 7.43 m3/s of which are intended for irrigation and 0.64 m3/s are
intended for domestic needs, which corresponds to annual volumes of 90 Mm3 for domestic water supply.

Yohmor Tunnel is built in order to connect the cascade section, after the crossing of Litani River to the
beginning of Qelia Canal. The total length of the tunnel is approximately 5 490 m with variable rock cover on
the tunnel, increasing from 25 m at the north portal (Litani river) to 180 m downstream of Yohmor village and
reducing again to not more than 15 m in the area of the south portal (at Qelia canal).

In the “Basic” (main) design, elaborated by Lahmeyer International, May 2005, the inner lining of
Yohmor Tunnel is implemented with conventional reinforced concrete (monolithic in formwork). The shape of
the cross section is a circle with diameter 2600 mm. Grouting of the contact surface between the inner and the
outer lining is foreseen and thus prestressing of the inner lining will be implemented.

With the Technical proposal a change of the inner lining shape from a Circle to a Horseshoe - “Inverted
D shaped” is proposed.

The technical proposal for modification of the inner lining is motivate by:

* Increase of the cross section discharge capacity while keeping the roughness from the basic design.

» The existing/ actual geological conditions:

The actual geological conditions are better than the ones specified in the basic design. This is also
prognosticated in the basic design where better geological conditions are expected. This gives the possibility
the existing rock resistance to be taken into account in the considered inner lining design modification and in
the static calculations.

The existing rock resistance is taken into consideration. Grounds for this assumption are the made
observations and the mapping of the revealed geological conditions.

* Provision of possibility for acceleration of the construction rate. Execution of the lining as per the
following technological and organizational scheme — with bottom ahead (in two stages: bottom; walls and
vaults).

' Eng. Martin Petkov, MSCE, Structural Analyses Designer, Sweco Energoproekt Jsc. GSM 0884776315, e-mail:
martin.petkov@sweco.bg
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As long as the dimensions of the linear tunnels are relatively small — 3, 10 / 3, 15 m, for the
implementation of the New Austrian Tunneling Method and in order to achieve good excavation and
stabilization rates, the “Stanilov" Company delivered especially for this project, low-profile tunneling
equipment.

» Creation of better capabilities for visual inspections and repair works during the operation period thus
reducing the operational costs/the maintenance costs.

The essence (aim) of the proposal is to change the cross section of the secondary (inner) lining of a
circular to horseshoe (Horseshoe), while keeping the:

* The primary lining (support) - will be preserved as a mining profile (if necessary the cross-section shall
be increased);

* The technology of execution of the concrete works for the tunnel lining bottom, walls and vault remains
unchanged — monolithic method with conventional concrete.

The elaboration of the alternative design and its implementation in the future is based on the geodetical
and the geological mapping, made and approved in compliance with the geodetic and geological cadasters
authorization procedures accepted on site.

CONCRETE LINING
ALTERNATIVE PROFILE
HORSESHOE INVERTED "D-TYPE"
=250 mm
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REHABILITATION AND UPGRADING OF A SMALL HYDROPOWER
PLANT IN THE AUSTRIAN ALPS

P. Macher’
ABSTRACT

The Hydropower Plant Untertweng was built in 1907 to fuel the start of an upcoming
magnesite mining industry in the Eastern Alps, in the Austrian federal state of Carinthia.
The ravages of time, especially corrosion of the riveted steel penstock and increasing
silting-up of the headpond, required a major overhaul of the plant. The steeply sloping
terrain, where the penstock was only accessible on foot, accounted for many of the
technical difficulties, but also economical constraints had to be overcome during the
rehabilitation. An existing water-right permits the full use of water resources for the old
plant. A renewed unit however has to guarantee a sufficient biological minimum and thus
should compensate the loss by a more efficient use of the available resources. A fish-
breeding project downstream of the power plant, as well as the touristic expectations
during the bathing season in Millstattersee, were further constraints for the project.

The reconstruction of SHPP Untertweng started in July 2014 and was recently
completed. The executed solution included the integration of a smaller power plant and the
direct connection to the tailwater of a powerhouse 400m further upstream. Saving on the
costs for a new or rehabilitated intake, the head was enlarged by 22m and the rated
discharge in-creased by 50%, in order to compensate the power generation potential lost,
due to the residual flow of 250I/s. All works on penstock and powerhouse were executed
within six months in order to minimize the standstill of the plant. To achieve this, the
access to the gorge part of the penstock was enabled by slope support systems regularly
used for avalanche and mudflow protection. These elements allow a quick installation and
only a short hardening period before they can be loaded. A further technical challenge was
the erection of a new GFRP penstock on the 38° steep headrace before the powerhouse.

In order to minimize the release of silt deposited in the old headpond, a dedicated
derivation was constructed before emptying the reservoir. For permanently retaining this
material ac-cumulated over decades, and in order not to risk slope failure, due to removed
back load, the 108-year-old dam had to be rehabilitated. Also, an existing pipe bridge with
32m span was renovated in order to guarantee a sufficient lifetime. The increased
discharge and the new technical concept necessitated the installation of two Francis
turbines, where the old power plant only housed a single turbine. The initial design of
extending the existing powerhouse was changed to a new building. This new powerhouse
was erected with precast elements within four months: from the start of the demolition of
the old structure till the installation of the first turbine parts. SHPP Untertweng now forms
part of a chain of three hydropower plants with a single intake and can be fully remotely
operated.

1 Dipl. Ing. Peter Macher. Project Manager, KELAG Karntner Elektrizitats Aktiengesellschaft, Arnulfplatz 2, 9020 Klagenfurt am
Woérthersee, Austria, Tel.: +43(463)525 1689, Fax: +43(463)525 1561, peter.macher@kelag.at
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The findings from the deconstruction of the old steel pipes prove that the decision to
replace the existing pipes with a new GFRP penstock was correct. Optimized turbine
equipment permitted to abandon the surge tank. On the other hand key structures such as
the dam and the pipe bridge were renovated and integrated into the new system. The
previously mentioned slope support system permitted the access to the penstock route
without the use of helicopters for transport. Where access was still not possible, a
combination of transporting pipes on sledges, as in the old days, with modern concrete
pumping technology and construction machinery was efficiently deployed.

As rehabilitation projects usually necessitate the standstill of an otherwise productive
unit, construction time is the key for the successful execution of such works. New
construction techniques have to go hand in hand with in-depth knowledge of the structures
to be rehabilitated. Where access is difficult and costly, replacement can then be more
effective than renovation if the latter cannot provide an equally long extension of lifetime.
Only if design and execution are flexibly adjusted to conditions encountered on site, works
can be optimized. Comprehensive site supervision is therefor just as important as a
construction management with the required authorization to decide.

REHABILITATION AND UPGRADING OF A SMALL HYDROPOWER
PLANT IN THE AUSTRIAN ALPS '

P. Macher’
ABSTRACT

BEL| ,YHTepTBeHr” e nsrpagera npes 1907 r. ¢ uen nognomaraHe pasBUTMETO HA MUHHATA UHAYCTPUS
3a 106VB Ha MarHe3nT B 13TouHnTe Annu B aBCTpuiickata NpoBUHLMS KapuHtua. OTrieyaTbLuTe Ha BpeMeTo,
0COBEHO KOpO3NATa Ha HUTOBaHWS TPBOONPOBOZ ¥ 3aT/iauBaAHETO Ha HaNopHWA BaceilH HanoXuxa OCHOBHA
PEKOHCTPYKUMA Ha LieHTpanarta. CTPbMHUAT TepeH, KbaeTo A0 Tpbbonposoaa umalle AOCTbM camo MeL,
0bycrioBM camo efiHa OT MHOrOTO TEXHINYECKM, HO ChLLO Taka U MKOHOMUYECKM TPYAHOCTH, KOUTO TpsibBaLLe Aa
bbaat npeogoneHn Npy pekoHCTPYKLMSTA.

PekoHcTpykunaTa Ha BELL ,YHTeptBeHr” 3anouHa npes tonm 2014 r. u Hackopo Belle 3aBbplueHa.
M3mbniHeHOTO pellieHre BKIOYBaLLE BrpaxaaHe Ha No-Manka LeHTpana v npsika Bpbaka ¢ natnyanoto 400 m
Harope no Te4eHneTo. CnecTABaiki OT pa3xoAunTe 3a HOBO UMW Bb3CTaHOBEHO BOAOB3EMaHe, HanopsT belue
yBENMYeH C 22 m U 3aCTPOEHOTO BOAHO KonmudecTo Gelwe ysenvdeHo ¢ 50% 3a KOMMEHcUpaHe Ha
Heobxoaummua osoaHnTeneH febut ot 250 I/s. [pyro TexHM4ecKo NpeansBMkaTencTso Belle uarpaxaaHeTo Ha
HOB CTBKIONNAcToB TpbOHONPOBOA € HakroH 0T 38° npep UeHTpanara.

3a MMHUMW3MPaHE W3MYCKaHeTO Ha OTMIOXEHUTE HaHOCK B CTapaTa BOfHa kamepa belle u3rpageHa
cneuvanHa aepvsauusa npeaun usnpassaHeTo My. HanoxutenHo bewwe v peMoHTMpaHeTo Ha 108-roauiuHarTa
cTeHa. ONTMMM3MPaHO HOBO TypbrHHO 0BOpyABaHe NO3BOSM MPEMaxBaHETO OT CXeMmaTta Ha BOfHaTa kyna.
HorbrHutenHo belle pekoHCTpyMpaH W CbLLECTBYBaLY MOCT-KaHan ¢ OTBOp 32 m. YBENNYEHOTO BOAHO
KONM4YECTBO W HOBaTa TeXHUYecKa KOHLEMNLWA Haroxmxa MHCTanMpaHeTo Ha ase ®paHcuc TypbuHm, fokato
cTapara bele camo epgHa. HoBa crpaga Ha LeHTpanaTa belle uarpageHa ¢ rotoBu efieMeHTn camo 3a 4
mecetja. BELl ,YHTepTBeHr" cera npepacTaBnsiBa YacT OT kackaga OT TPV LEHTpani ¢ eOHO EAMHCTBEHO
BOZIOB3EMaHe, KOUTO MOraT fia ce eKCnnoaTvpar HambiHO aBTOMAaTU3NPaHo.
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Bb3CTAHOBABAHE HA U3TUYATIOTO HA BEL TOMNOJIHULIA
B. Tawee', b. [Nlempoe?
PE3IOME

BELl "TononHnua” e nogssoBupHa LeHTpana, pasnofioXXeHa HenocpeacTBeHO A0
eHeproracuTenss Ha s30BuMpHa cTeHa “TononHuua”. BogHuTe HMBa Ha racutens wm
M3TM4anoTo ca CBbp3aHuM xugpasnuyHo. WMstnyanoto Ha BEL e otgeneHo ot
eHeproracuTenss Ha $i30BUpHaTa CTeHa 4pe3 cToMaHObeTOHHa pasgenuTenHa cTeHa.
CteHata e pasgeneHa Ha noneta, odoOpMsLM OBE CeKUuunm — HenpenvBaema W
npenueaema.

I'Ipw eaQHO OT npenumBaHnaTa Ha A30BUP TononHuua ce paspywaesa 4act OT
pasgenuTenHaTta CTeHa Mmexay eHeproracurtena n n3Tn4asnoto Ha BEU, TononHuua.

B goknaga ca onucaHuM TeXHWYECKM peELLeHWA 3a Bb3CTAHOBABAHE W ycunBaHe
KOHCTpyKUMsAiTAa Ha wuaTuyanoto Ha BEL, «Tomonuuua», ¢ KoeTo Ada ce rapaHTupa
AbNrocpoyHaTa CTabUMHOCT U HAfeXOHOCT Ha CbOpPbXeHMEeTo. PeMoHTHuTe paboTu
obxBallaT Bb3CTAaHOBSIBaHe Ha paspylUeHaTa 4acT WM ycunBaHe Ha 3acerHarara yacTt oT
uaTMyanoto. Te oT4YMTaT cneuuuyHMTe OCOBEHOCTM Ha  KOHCTpyKUMsiTa Ha
CbOPBXXEHNETO U ca CbobpaseHu C ycroBmsATa Ha ekcnnoaTaums.

REHABILITATION OF THE OUTFLOW SECTION OF HPP TOPOLNITSA
V. Tashev', B. Petrov?
ABSTRACT

HPP "Topolnitsa" is operating plant, located just to the stilling basin of Topolnitsa
dam. Water levels in stilling basin and the outflow section of HPP are connected
hydraulically. Outflow section is separated from stilling basin of the dam by reinforced
concrete wall. The wall is divided into fields, forming two sections - non-overflow and
spillway section.

During the flooding and as a result of overflow through Topolnitsa dam a part of the
dividing wall is destroyed.

The report describes some of the technical solutions for the reconstruction and
reinforcement of the outflow section of HPP Topolnitsa, thus ensuring long-term stability
and reliability of the facility. Rehabilitation works comprise recovery of the destroyed part
and strengthening the less affected part of the outflow section. They take into account the
structural specificity of the facility and comply with the operating conditions.

1 Oou. a-p vrx. Buktop Tawes, YACT, 1046 Codus, byn. “Xp. CmupHerckn” 1, tashev_fhe@uacg.bg

Assoc. Prof. Dr. Eng. Victor Tashev, UACEG, Faculty of Hydraulic Engineering, Department Hydraulic Engineering

2 [Oou. a-p wHx. Boromun MNeTtpos, YACT, 1046 Codus, byn. “Xp. CmupHeHckn” 1,b_petrov@abv.bg

Assoc. Prof. Dr. Eng. Bogomil Petrov, UACEG, Faculty of Civil Engineering, Department Building Materials and Insulations
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HAOMPAXXOAHE HA XBOCTOXPAHUITULLE ,,EPMA PEKA*“

ToHbo Yonakoe'!, OzHsaH Todopoe?

PE3IOME

lNpegHasHayeHneTo Ha xBocToxpaHwnuwle ,Epma peka” e ga cb3gage ycnoeus 3a
AenoHnpaHe Ha oTnagbyeH XBOCT M U3BUCTpPsHE Ha BoaAUTe OT npepaboTkaTa Ha ONOBHO-
LIMHKOBW pyaun B pavoHa Ha rp. 3natorpag. [NoHacToswemM To e 3anbfHeHo Ao kota 577,
50. lNopaan n3yepnBaHe Ha Bb3MOXHOCTUTE 3a CKNagupaHe Ha AONbIHUTENHM OTNaabLM
€ HeobxoaMMo HaarpaxgaHeTo My Ao creaBaly eTan.

B poknaga ca aHanuavpaHn OCHOBHWUTE KOHCTPYKTUMBHM NpeansBukaTencrea M
npobnemn cebp3aHn C HaarpaxgaHeTo Ha CTeHaTa Ha XBOCTOXPaAHUMMLLETO OO0 KoTa
585,00. lNpeacTtaBeHn ca npueTUTEe TEXHWYECKU PELLEHWS, KaTO € akLeHTUpaHO BbpXy
XngpoTexHuyeckaTta YacT OT npoekTa. HanpaBeHu ca u3BoAuM M Npenopbku, Kouto Buxa
MOrlM fAa ca OT non3a nNpu MpoeKTMpaHeTO W W3rpaxgaHeTo Ha TakbB  TwM
XNOPOTEXHNYECKN CbOPBKEHUS.

UPGRADE OF THE "ERMA RIVER" TAILING DAM

Tonyo Cholakov', Ognyan Todorov?

ABSTRACT

The purpose of the tailings dam "Erma River" is to create conditions for the disposal
of waste tailings and clarification of water from the processing of lead-zinc ores in the area
of the town Zlatograd. Currently it is filled to elevation 577, 50. It is necessary to upgrade
his next stage due to the lack of opportunities for storage of additional waste.

The report analyzed the main structural challenges and problems associated with the
upgrade of the tailings dam to elevation 585.00. Presented are the technical solutions
adopted by the emphasis on Hydraulic part. Made conclusions and recommendations that
could be useful in the design and construction of similar type of hydraulic structures.

1. ac. A-p nHx. ToHbo Yonakos, YACT, 1046 Cocbus, 6yn. “Xp. CmupHeHcku” 1, tonyome fhe@uacg.bg

Chief Assist. Prof. Dr. Eng. Tonyo Cholakov, UACEG, Faculty of Hydraulic Engineering, Department Hydraulic Engineering
2 Ac. nHX. OrHsiH Toaopos, YACT, 1046 Codus, 6yn. “Xp. CmupreHcku” 1, ogyvto fhe@uacg.bg

Chief Assist. Prof. Eng. Ognyan Todorov, UACEG, Faculty of Hydraulic Engineering, Department Hydraulic Engineering
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AHAJIIN3 HA BUCOKWUTE BOOW BbB BOOOCEOPUTE HA PEKUTE
POMNOTAMO U OABOJICKA BbB BPB3KA C HABOOHEHUATA OT 2014r.

Hukonai Jlucee’, Bnadumup KykypuH?, Caea Taqee®, lembp Todopoe*
PE3OME

B noknaga e HanpaBeHa npeoueHKa Ha oOpasMepuTENHUMTE BUCOKW BbMHW 3a
XapakTepHu cTBopoBe OT Bogocbopute Ha pekute [IsBoncka n Ponotamo BbB Bpb3ka C
€KCTPEMHU BanexHn cbbuTns oT NATOTo M eceHTa Ha 2014 r. HanpaBeHo e cpaBHeHue
Mexay pesynrtaTtuTe rnonyyYeHn Ha 6asaTa Ha CTaTUCTUYECKU aHanv3 Ha perucTpupaHuTe
XWOPONOXKN peauun Ha BucokuTe Boau B HanndHute XMC n CMHTETMYHWM peauun 3a
CbOTBETHUTE CTBOPOBE reHepupaHu 4Ype3 mogenupaHe Ha npoueca ,Banex-otrtok’. C
nomowtTa Ha XuapaBnU4eckn MOAEN ca pPeBU3MPaHU TMMKOBETE Ha HAKOW OT
pernctpupadute B XMC Bucokn BbnHM. Bb3 ocHoBa Ha nonyveHwTe pesyntatm e
HanpaBeHa npeoueHka Ha CWUrypHOCTTA Ha CblUecTByBalUTEe S30BUPU WU Opyrv
CbOPBXKEHNS.

ANALYSIS OF FLOOD WAVES IN THE CATCHMENT AREAS OF
ROPOTAMO AND DYAVOLSKA RIVER WITH REGARD TO THE
FLOODINGS FROM 2014

Nikolay Lissev', Vladimir Kukurin? Sava Tachev?, Petar Todorov*
ABSTRACT

The present article includes results from a flood wave analysis for characteristic sites
in the chatchment areas of Dyavolska and Ropotamo rivers with regard to the extreme
events from the summer and autumn of 2014. A comparison between the results from a
statistical analysis, based on registered in the existing HMS hydrological time series, as
well as on generated by modeling the “rainfall-runoff’ process synthetic series, is carried
out. The peaks of several observed flood waves are corrected by means of hydraulic
modeling. Based on the study a reassessment of the existing hydraulic and bridge
structures safety is performed.
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REHABILITATION AND LONG TIME BEHAVIOUR OF ASPHALT
CONCRETE LINED RESERVOIRS AND DAMS

Peter Tschernutter’
ABSTRACT

The technology of sealing reservoirs and dams with an upstream asphalt concrete
facing is approximately 70 years old and very often used in Europe as well as on other
continents. During the last decades the placing method of the impervious material as well
as the design philosophy of the lining, the asphalt concrete mixture and other for the life
time of the sealing important parameters have been adjusted due to the gained experience
and the improved placing technology.

The sealing and the foundation has to resist loading cycles during emptying and
impounding the dam or the reservoir and is in addition also exposed to different weather
conditions during hot and cold periods of the year, the influence of sun and ultraviolet
radiation, aging etc. This influence causes during the decades and the lifetime of an
upstream asphalt concrete membrane a certain amount of rehabilitation work and
refurbishment to guarantee the imperviousness of the lining and a safe operation of the
reservoir.

Important advantages of an upstream asphalt concrete sealing are the flexibility of
the whole lining system up to a certain limit and therefore the adaptability to not very stiff
foundation conditions, an easy access for checking and assessing the lining condition as
well as for local and general rehabilitation work, if necessary.

The report will focus on several long term experiences of upstream asphalt concrete
linings for reservoirs, channels and dams, the aging phenomena and aging influence, the
average life time of asphalt concrete sealing, the amount of long term refurbishment and
common technologies and repair methods of local damages or the general rehabilitation
and renewing of the sealing blankets.

Rehabilitation of an upstream asphalt concrete sealed dam
PexabunuTtaums Ha si30BMpHa cTeHa ¢ acanTobeToHOB ekpaH
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PEXABUNMUTALUA U OBNTOTPAMHOCT HA A30BUPHU CTEHU C
ACOAJITOBETOHOB EKPAH

Memep YepHymep'
PE3OME

TexHonoruATa 3a wusrpaxagaHe Ha acanTobeToOHOBU ekpaHu e Ha okono 70 roguHu
n e YyecTo usnonssaHa B EBpona n Ha gpyrn KOHTUHEHTW. [pe3 nocnegHUTe feceTUneTus,
nonaraHeTo Ha BOAOMMbLTHUA CMOW, KOHCTPYKTUBHOTO OdOpPMsiHE, peuenTypuTe Ha
acantobeToHOBUTE CMECH U ApYrn hakTopu MMaLLM OTHOLUEHWE KbM AbMAroTpanHocTTa
Ha ekpaHuTe, BAxa npeoueHeHM B CrneacTBME HATPyNaHUs ONWUT U NoaobpeHMeTo Ha
TEXHONOrMMTe Ha nonarase.

BogonnbTHUAT eneMeHT 1 ocHoBaTa TpsibBa Aa ca YCTOWYMBU Ha LUKIUYHU TOBapU
CBbp3aHN CbC 3aBUpPSABaHE U U3TakaHe Ha A30BMpa, KAaToO B AOMbIIHEHWE ca U3NOXEHU HA
pasnuYyHu KNMMaTU4HW YCNOBUS B CTyAeHaTa U ropella 4YacT Ha roguMHaTa, BNUSHUETO Ha
yNnTpaBMONETOBOTO MbYEHME, CMbHYeBaTa paguauuns, ctapeeHe. Te3n Bb3gencTsus ca
npu4YnMHa npes roAuHUTE aa ce WU3BbpLUBAT PEMOHTHUM AEWHOCTU U OOHOBABaHe Ha
acpanToBute MemMOpaHu 3a rapaHTMpaHe Ha BOAOMNMBLTHOCTTA Ha obnuuosBkata u
curypHarta ekcnnoarauus Ha CbOpbXeHUsiTa.

BaxxHu npegmMmcTtea Ha BOAONMMBbTHUTE I'IpOTVIBO(bMJ'ITpauVIOHHVI erneMeHTn no
BOAHUAT OTKOC € IbBKaABOCTTa Ha Ha uanata cuctema M HenHaTa aganTUBHOCT KbM
nedaopMMpyervlaTa OCHOBA, NECHUAT AO0CTbM 3a KOHTPOM U OUueHKa Ha CbCOAHUETO Ha
obrnuvuoBkaTta , KakTo 1 AOCTbMBbT 3a YaCcTUYEH UMW MbNEH PEMOHT Nnpu HeobxoauMocT.

JoknagbT ce dokycupa BbpXy OnNuWTa OT eKkcrnnoaTauusTa Ha  BOAOMMBLTHU
acanToB/ eKpaHu 3a BOAOXPAHWUMULLA, KaHaNW W CTEHW, CTApEEHETO KaTo SBMEHUE U
HEroBOTO 3HaYeHue, CpeaHUsT eKkcnrnoatauuMoHeH nepuosd Ha accdantobeToHa,
KONMMYECTBOTO PEeXOUNUTALMOHHU LEeNHOCTU Npe3 EeKCnMoaTauuoHHUS Mepuon, Kakto U
HAKOW KOHBEHLMOHANHW TEXHOMOrMMU U MEeToAM 3a PEMOHT Ha NoKanHu nospean unu
USiNOCTHA pexabunutaums Ha BOAONMbTHUS ENEMEHT.

Pexabunutauma Ha a3oBupHa cTeHa ¢ acanTobeToHOB ekpaH
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Engineering and Water Resources, Karlsplatz 13/222 A-1040 Vienna, Austria, Email: peter.tschernutter@kw.tuwien.ac.at; Phone: +43 1
58801 22230
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PEMOHTHO - Bb3CTAHOBUTENIHU PABOTU HA A30BUP “NMYEJIMHA”
ABAPUEH PEMOHT HA OCHOBHUA U3NYCKATEN C PEKOHCTPYKLMUA
3A OTKJITIOHEHUE KbM HOBA WWUBBPHA LUAXTA U HOBA PELLUETKA
NMPU BOOOB3EMHA KYNA

MnameH AHdpeee’
PE3IOME

* ABAPWUEH PEMOHT HA OCHOBHWA U3NYCKATEN HA AA30BUP ,MYENUHA“ C PEKOHCTPYKLNA 3A
OTKNOHEHWE KbM HOBA LUMEBPHA LIAXTA

ABapUAHMAT peMOHT Ha OCHOBHMS Wu3nyckaTen Ha $30BMp ,[lYenmHa‘ e HaroxeH nopaam
HepaboTocnocoBHOTO CLCTOSHNA Ha KpaitHisa My TabrieH 3aTBop, KOETO Ce CbCTOeLLe B 3HaUUTENTHa KOpO3ns
Ha Tabnara (BCNeACTBME Ha KOETO MpomyckuTe Mpe3 Hes bsixa 3Ha4MTEnHW), KakTo W Mopaav nospeau B
3a[BWKBALLMS A MEXAHU3BM.

OtknoHenneto npegn OcHoBHMs Msnyckaten 3a HoBaTa WMbbpHa Lwaxta (BNocreacTeve
npegHasHadeHa 3a warpagenus MBEL] ,[Muenvna®) Gelwe npoekTpaHo, Taka 4Ye [a He NpeavsBuKBa
V3MEHEHWS B KOHCTPYKLMATa Ha CblUecTByBaLWs TpbbonpoBoa 3a OCHOBHWSA M3nycKaTen U CblieBPeMEHHO
fa 6b/e M3MbIHEHO NPKU YCMIOBMETO 33 MUHAMM3MPaHe Ha CTPOMUTENHM AEMHOCTM, CBbP3aHu C S30BUpHaTa
cTeHa v crpagata Ha OcHOBHWS u3nyckaTen. HoBaTta WubbpHa WaxTa e cbCTaBeHa oT apoces knana DN2000
PN2,5 ¢ BrpageHa aemoHTaxHa Bpbaka, OarnacHa nvHus DN200, niok 3a [OCTBN Ha nepcoHan B
TpBLOONPOBOAa M Bb3AYLIHMK 3a 0bnekyaBaHe Ha MbIHEHETO U NPA3HEHETO Ha HaMopHWUA TPLOOMPOBO KbM
LieHTpanara. Bpbakata Mexay oTknoHeHneTo npegn OCHOBHWA M3nyckaTen 1 HoBaTa WKBbPHa LaxTa e Cbe
ctomaHeHn Tpbou DN2000 (okpynHeHM B NPOM3BOACTBEHWM eauHWLM) W CTOMaHeHo komsiHo DN2000.
Tpwbonposopa cnef wWubbpHaTa Wwaxta e cTbkronnactos DN2000, a npea LeHTpanaTta e npoekTvpaH
CTOMaHeH KonekTop, chyetasaly npexog ot DN2000 kbm age oTkrnoHeHna DN1500.

B 06wy nHmm HanopHuaT Tprbonpoeoa 3a MBELL ce cbeTom 0T cneanmTe yyacTbLy:

» Bpbska Ha OCHOBHMA w3nyckaTen C HamopHus TpbOOMPOBOA Ypes CTOMaHeH TPOMHMK

DN2000/2000/2000.

» HanopeH tTpbbonposog DN2000 ot ctomaHeHu Tpb6wm;

* Hoea wnbwbpHa Wwaxta ¢ apocen knana DN2000;

» HanopeH Tpvbonposog DN2000 ot cTbKnonNacTosu Tpuou;

 llaxrta 3a n3mepeareneH ypes Ha BOAHOTO KONUYECTBO;

*  Konektop DN2000/1500/1500 ot ctomaHeHn Tpbbu;

*  OtknoHenns DN1500 ¢ koHycHu npexogn DN1500/900 kbM OCHOBHOTO TexHomornyHo obopyasaHe Ha

MBELL.

» HOBA PELLETKA NP BOOOB3EMHA KYNIA HA A30BWP ,,NYENUHA®
ColiecTByBallata pelueTka Npu BOAOB3EMHaTa Kyna Ha f3oeupa Oele B HepaboTocnocobHo
ChCTOSHINE NOPaAy HanpeaHanara Kopo3ns Ha eNeMEeHTUTE W 3HaYUTENHUTE AedOpMaLMN Ha KOHCTPYKLMSTA.
Camara pelleTka Oele nnocbk TN C EAMHCTBEHOTO NpefHasHayeHue 3a 3aliTa Ha 3aTBOPHUTE
CbOpBKEHVs Ha OCHOBHMA nanyckarten.

" Nhx. NnameH Anppees, MNpoekTnpare n Avanuan* EOO[
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[pn  pEeKoHCTpyKUMATa Hue MpoeKkTMpaxme HOBa pelleTka CbyeTaBalla OCBEH OCHOBHOTO
npegHasHayeHne 3a 3awmta Ha 3arBopute Ha OCHOBHMSI M3nmyckaTesn, CbLO Taka M LOMbIHUTENHOTO
M3nCKBaHe 3a 3awwTa Ha TypbuHute Ha MBELL. Mo Tasn npuumHa HoBaTa pelueTka ce Hanmoxw aa bbae
MpoeKTMpaHa ¢ yBenu4eHa nnoLy 1 NPUHLMNHO HOBA KOHCTPYKLUMS, NMPeACTaBnsBalla NPOCTPaHCTBEH CKeneT,
MOKPUT C PEeLLETbYHN NaHenNM.

Mpn NpoekTUpaHeTo Ha HoBaTa pelueTka ca W3non3BaHN CbBPEMEHHN METOAM 3@ SKOCTEH ¥ MoaaneH
aHanu3 Ha KOHCTPYKLMATa, Ype3 KOMMIOTbPHU CUMynauun C MpeumseH TpUMepeH mogen. 3a CUrypHoCT Ha
nonyyeHnTe pesynTati MOCOYEHUTE KOMMITBbPHU CUMynauwmnm ca OybnupaHn C TeOpPeTUHHU NPOBEPKY,
Aoka3BaLLm paboTocnocobHOCTTa Ha pelueTkata B paboTHUTE YCNOBMS Ha ekcrnoaTauus.

RECONSTRUCTION- RESTORATION WORK OF PCHELINA DAM
EMERGENCY REPAIR OF THE DAM OUTLET WITH RECONSTRUCTION
OF THE BRANCH TO NEW VALVE SHAFT AND NEW TRASHRACK ON
WATER INTAKE TOWER

Plamen Andreev

SUMMARY

» EMERGENCY REPAIR OF PCHELINA DAM OUTLET WITH RECONSTRUCTION OF BRANCH TO THE NEW
VALVE SHAFT

Emergency repair of the dam outlet of Pchelina Dam is imposed due to disabled state of its limit leaf
gate, what consists of significant corrosion of the leaf (due to that the leakages through the leaf were
significant), as well as due to the damages in its drive mechanism.

The branch to the new valve shaft, U/S of the Dam Outlet, (subsequently designated for the constructed
Pchelina SHPP) was designed so to avoid structural changes of the existing pipeline for the Dam Outlet and
together with that to be constructed providing reducing of the construction activities connected with the dam
and the building of Dam Outlet. The new valve shaft consists of butterfly valve DN2000 PN2,5 with built-in
dismantling connection, by-pass line DN200, manhole for access of the personnel in the pipeline and air valve
to facilitate the filling and emptying of the plant penstock. The connection between the branch, U/S of the Dam
Outlet, and the new valve shaft is of steel DN2000 (consolidated in production units) and steel elbow DN2000.
The pipeline, D/S of the valve shaft, is of fiber-glass pipes DN2000, as U/S of the plant is designed steel
collector comprising transition of DN2000 to the both branches DN1500.

Generally, the penstock to SHPP consists of the following sections:

» Connection of the Dam Outlet with the penstock by steel T-junction DN2000/2000/2000.

* Penstock DN2000 of steel pipes;

* New valve shaft with butterfly valve DN2000;

» Penstock DN2000 of fiber-glass pipes;

« Shaft for water meter;

» Collector DN2000/1500/1500 of steel pipes;

» Branches DN1500 with cone transitions DN1500/900 to the main technological equipment of SHPP.
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*  NEW TRASHRACK AT WATER INTAKE TOWER OF PCHELINA DAM

The existing trashrack at water intake tower of the dam was in disable state due to advanced corrosion
of the elements and significant structural deformations. The proper trashrack was flat type with sole purpose to
protect the valves of Dam Outlet. ,

In reconstruction we designed the new trashrack combining both the main purpose to protect the valves
of Dam OQutlet and the additional requirement to protect the turbines of SHPP. By that reason the new
trashrack was designed with increased area and new structure presenting spatial skeleton covered with
trashrack panels.

In designing of the new trashrack are used contemporary methods for strength and modal analysis of
the structure, using computer simulations with precise 3-D model. For security of the received results, the
mentioned computer simulations are duplicated with theoretical checks, proving the efficiency of the trashrack
in working conditions of operation.
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XUWOPABJINYHO U3CNIEABAHE HA CBHLUECTBYBALL HAMOPEH
TPBBOMNPOBOA HA BELL CAMOPAHOBO

AHzen 3axapuee’

HYDRAULIC RESEARCH OF THE EXISTING PRESSURE PIPELINE OF
HYDROPOWER PLANTS SAMORANOVO

Angel Zahariev'

ABSTRACT

HPP Samoranovo is high head HPP built and put in operation in 1965. The pipeline
have been made of steel, laid in the trench and cut by expansion joints for thermal
expansion in each section. During the operation it was found that the hydraulic losses
increase and to 2014 year they reach 18% of gross head of the power plant. In
addition,there are registered a significant number of accidents in the 150 meter section
after Main Anchor Block 5. At present there is no precise assessment of the causes of the
accidents and the reasons for the increase of the total losses in the hydraulic system. The
report presents a hydraulic modeling of the pipeline for steady and unsteady state and the
main causes of accidents and hydraulic losses.

" rn. ac. 4-p vHx. Adren 3axapues, YACI, XuapoTexHudecku cpakynTeT, kaT. Xugpotexuuka”, Cocbus, 6yn. ,Xpucro
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PEMOHT HA PELLETKUTE HA OCHOBEH U3MYCKATEJ1 HA A30BUP
» KbPIDKAJIN“

PEKOHCTPYKUUA U MOOAEPHU3ALUA HA TPBBEOMPOBOAU KbM XTC
Memwbp Wywynoe’
PE3IOME

* PEMOHT HA PELLETKMTE HA OCHOBHU U3NYCKATENW HA A30BUP . KbPIDKAIK®

[poekTbT 3a peMOHT Ha pelueTknTe Ha OcHoBHWTE WanyckaTenu Ha A30BMp ,Kbpmkann® ce CbCTom B
pa3paboTBaHe Ha M3depnateneH paboTeH MpOEKT Bb3 OCHOBA Ha MPUET MOEeH MPOeKT W M3bpaH T!n v
KOHCTPYKUMSA Ha pelueTkuTe. [1pun feTaitnHoTo paspaboTBaHe Ha KOHCTPYKUMSITa OT Hac belle npefnoxeHo, a
B mocrefcTeve U NpueTo OT Bb3noxurens, onTMMM3MpaHe 1 W3MEeHeHWe Ha W3bpaHOTO KOHCTPYKTWBHO
peLleHne OT rnedHa Touka CbKpaljaBaHe Ha nofsoaHaTa paboTa NpU MOHTaXHUTE AEMHOCTU Ha HOBUTE
peLueTky.

B obum nuHmm 3apayata ce cbcToM B M3paboTBaHE Ha KOHCTPYKTOPCKA [OKYMEHTaLMs 3a
MPOM3BOACTBO M pa3paboTBaHe Ha TEXHOMOMS 3a MOHTaX Mo BOAA Ha HOBW CTOMaHEHM PeLLeTbYHN NaHeny,
KOWUTO [ja 3aMEHAT CbLLECTBYBALLMTE CTOMAHOBETOHOBK pelueTkn Ha aBaTa OCHOBHM V3nyckaTens Ha A30BMp
,KbpaXann“, egHata oT KOMTO e HambfHO pa3pylleHa, a fpyrata e paspylueHa Ha okoro 70%. Hosure
PEeLIeTKN ca NPOeKTUpaHN KaTo CriobeHn eguHNLM OT B3anMo3lameHsiemn 3a AsaTta OCHOBHYM ManyckaTens
peLLeTbYHM NaHenu.

TexHn4ecknTe XapakTepucTUK Ha HOBOMPOEKTVPaHWUTE peLLEeTKUTE ca:

- Terno Ha petuetka komnnekT J1aB OcHoseH W3nyckaten — 30 375 kg;

- TErno Ha petuetka komnnekT [lecen OcHoseH ManyckaTen — 34 284 kg;

- rabapuTHI pa3mepu Ha TpoeH pelueTbyeH naHen - 10,9x2,8 m; maca - 11 403 kg;

- rabapnTHu pasmepu Ha ABOeH pelueTbyeH naHen - 10,9x1,8 m; maca - 7 500 kg.

MNpoLechT Ha NpoekTVpaHe e NPoBefEH Npy CbBMECTHN KOHCYNTaLuMM (C AOMbITHUTENHM CreunanmcTy),
OTHacsAWK ce [0 M3Mb/IHEHWETO Ha MPOeKTa, @ VMEHHO: BOAOMA3HM CMeunanucT — OTHOCHO MOHTaXHUTE
AevHocTM nof, BoAa Ha AbnbounHa 60 metpa v pabota cbe crnobeqn egunum ¢ terno 11,4 ToHa; MbTHU
MPOEKTaHTX — OTHOCHO TPaHCMOPTa Ha MOHTaXHUTE eANHWLM A0 MACTOTO 3a CNycKaHe Ha BoAa.

» PEKOHCTPYKLIUA v MOOAEPHU3ALIUA HA TPHEOMNPOBOAU KbM XTC:

v" PEKOHCTPYKLUWUA HA CBLUECTBYBALL BOAOMPOBOA @600 CT MO BYN. ,BACUN NEBCKK®
YYACTBKBT HA NPEMWHABAHETO MY NOA NELEXOAEH NOANES3, NPU KPCTOBULLETO C YN.

». C. PAKOBCKW", KB. LEHTBP, P-H ,,CPEQEL“ - CO
Y4acTbKbT 33 PEKOHCTPYKUMA € 4YacT OT ChLUeCTBYBAll MarucTpaneH CTOMaHeH BOAOMPOBOA C
avametbp @630mm ot 1980r., mexay yn. ,Mpocecop dputsod HaHceH" v yn. ,len. Mocud B. Mypko* u e
Bpb3ka Mexay |-BM n3ToueH M |-Bu 3anapgeH BOZOMPOBOAEH pWHr. CbLUECTBYBALMAT BOAOMPOBOA €
WHCTanvpaH B NMPOXOAMM MHCTanauMoHeH Kornektop nog 6yn. ,B. JleBcku®, ¢ n3knioyeHne Ha yyacTbka nop
newexoaHus noanes npu yn. . C. PakoBcku®, kbOeTo € nonoxeH BKOMaHO M BeToHupaH nof noga Ha
noanesa, Ha no-H1CKO HMBO. KbM MOMEHTA TO3M y4acTbK € M3KIIOYEH Nopaay HacTLNNUM TeY U HaBOAHABaHE

" k. MeTsp Wywynoe, ,MpoekTupaHe n AHanuan“ EOO[
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Ha noasiesa, Kato OT [ABeTe CTpaHU Ha MoAnes3a MarucTpanHUaT BOAOMPOBOA € OTPA3aH M Ca MOHTVpaHM
rAyxu chnaHum.

OCHOBHMTE LienK, 3MbIHEHV NPU peanu3aumsTa Ha NpoekTa ca:

- BbacTaHoBABaHe Ha MpeKbCHATWA yvacTbk OT CTOMaHeHWs MaructpaneH BOAOMPOBOA Ype3
MOHTUpaHe € u3ternaHe Ha Hos Tprbonpoeog o1 PE-HD ¢ gnameTsp DN500 B cbliecTByBaLyMs nof noanesa
OpUriHaneH ctomaHeH Tprbonpoeog (kouTo Aa 6bAae 13nonasaH kato obcagHa Tpboa);

- Hanpasa Ha HOBa LuaxTa 3a cnyckaHe M MOHTax Ha Hoewsi Tpbbonposog DN500 PE-HD, kakTo v Ha
onopeH 6ok 3a konsHo DN500 PE-HD;

- [lpemunaBane ot DN600 kbm DNS00 ctomaHa B 30HWTE Ha MpeKbCBAHE Ha OPUTMHANHMS
TpbbONpPOBOL W CBbP3aHUTE C TOBA KOHYCHW MPEXOAW M OMOPHM KOHCTPYKLUMM 3a rnoemaHe Ha
HaTOBapBaHUATa;

- MoHTMpaHe Ha cnmpaTenHa apmatypa C [OEMOHTaXHW BPb3KM, Bb3AYLWHULM WM OTKMOHEHWS 3a
MbIIHEHe, NpasHeHe 1 Npobu;

- MispaboteaHe Ha ctomaHenn koneHa DN500 v onopHU KOHCTPYKUMM B YCMOBMSITA Ha OrpaHUYeHy
MpOCTpaHCTBa B rabapuTHO OTHOLLEHWE;

- M3paboteaHe Ha nacapenku 1 cTbnbm 3a 4OCTHN 0 CbOPLXEHNATA B KAMEPUTE Ha MHCTaNaLMOHHNS
konektop nog byn. ,B. leeckw®.

v" HOBA PA3NPEQENUTENHA WAXTA B KPASi HA XBOCTOMPOBOOA 3A XBOCTOXPAHWUIULLE

JIIONAKOBULIA“ (2013)

MpoexTbT obxBalua Tprbonporoga DN1000 B yyacTbka OT HOBa pasnpefenuTenHa LaxTta B kpas Ha
XBOCTOMPrBOAA Ha XBOCTOXpaHunuwe ,Jlonskoeuya“ [0 KONMEeKTop 3a pasnpegensHe kbM HasanTupanu
Tpbbonposoan. CbCTaBeH e 0T cTomaHeHn Tpbou ¢ anameTsp @1020x10 1 @1020x8, kakTo 1 BasanTupaHm
TpBouM ¢ pasmep B630xP490. 3a komMneHcpaHe Ha TeMnepaTypHN NIMHENHWN YObIKEHNSA B HAW-AbIMMA Npas
y4acTbK e npeasuaeH rymeH komnexcartop Ha gpnaHuy DN1000 PNGE. 3a 3awmra Ha komneHcaTopa nopaau
MOHTaXa B Hacun e npeaBuaeH npefnaseH KoXyX C oK 3a KOHTPON Ha CbCTOAHWETO My. B aBe Touku oT
yyacTbka ca npefsuaeHu otknoHeHnss DNBOO ¢ rnyxu cnaHuy, npegHasHayeHu 3a AOCTHbN Ha NepcoHan 3a
KOHTPON Ha CbCTOSHMETO Ha TpbbonpoBoaa. B kpas Ha yyacTbka e paspaboTeH KOMekTop, Ypes KOWTo ce
OCblLUEeCTBABA pasnpefensHe Ha notoka ot egHa Tprba DN1000 kbm Tpu otknoHeHns DN600 ¢ nomolyTta Ha
KOHYCHW NpexXoau, AMPEKTHO BPsi3aHM B OCHOBHaTa Tpbba.

v" TEXHUYECKA NOMOLL OTHOCHO MNOAOBPABAHE CMOCOBHOCTTA 3A TMOEMAHE HA
OE®OPMALIMU HA YYACTBK OT TPHBEOMNPOBOAA 3A OBOPOTHO BOAOCHABAABAHE ©920 B
~ACAPEJ-MELIET“ ALl

ObopoTHoTO BOfOCHabasBaHe Ha NpeanpusTHETO Ce OcUrypsiBa Mo [Ba CTOMaHeHu TpbOonpoBoaa
@920x8 (paboTHo HansraHe Ha cucTemara okoro 20 6apa), pa3nonoXeHun ycnopeaHo Ha 2,5m eavH oT apyr
BbpXy OMopHu 6Briokose. [lopagn HacTbMumW TepeHHW Aedopmaumn (M3MecTBaHWs, nponadaHns u Aap.)
Tpaceto Ha TpbOONPOBOAMTE € W3MECTEHO CMpsSMO MPOEKTHOTO, HAacTLMMIM Ca He CaMO OCOBM, HO W
natepanHu n3MecTBaHmsA Ha TpbbonposoauTe.

Ha ocHoBa BXOAHMTE AaHHW, KaKTO W M3BbPLUEHWUTE OT Hac aHanuau W npoyyBaHe, be npeanoxeHa
noAMsiHa Ha CbLUECTBYBALLWTE OCOBM KOMMEHCATOPKU C HOB TN YHuBepcaneH komneHcatop DN900 PN25 ¢
YBEMMYEHN KOMMEHCMpaLL Bb3MOXHOCTW, CbyeTaBaliyl €QHOBPEMEHHO MNOEMaHe Ha WM3MEeCTBaHus OT
pasnnyeH xapaktep (0coBu 1 narteparnHm).

v' MPEYCTPOWCTBO U MPOMAHA HA NPEAHA3ZHAYEHMETO HA CrPAA LIMNWHAPUYHU 3ATBOPY

B MBEL - AAKOBO, UMOT Ne 000855“ (2015)

Pasnonoxenneto Ha MBEL, ,[sKkoBo®, kosTO We npepaboTBa BOAMTE 3a MPOMMLLIIEHN HYXOM

HanosisaHe ot s30Bup ,[skoeo” kbm TEL| ,BoboB gon” e B cblyecTByBalaTa crpapa Ha LMIMHAPUYHNTE
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3aTBopy. [loaaBaHeTo Ha BOAA [0 LMMMHAPWYHWTE 3aTBOPYU CE W3BLPLUBA MOCPEACTBOM OTKIOHEHME OT
Atokep Ha s1308Mp ,[AKOBO" CbC CTOMaHeH HanopeH Tpwbbonposog DN 1200, koiTo ce pasknioHsBa Ha ABa
kroHa npean crpagata € fpata UMnuHopudHK 3ateopa. MBEL| e npoektvpaH, Taka 4e pa ocurypw
HEMpeKkLCHaTo nofasaHe Ha BOAA 3a NpomuwneHn Hyxau kem TEL, ,Bobos pon“ npu crvpaHe Ha
Typboarparata, koeTo ce ocbLUeCTBSIBa Ype3 bait-nacHa Bpbaka Ha HanopHaTa MiHus.

Cxemata Ha MBEL| “[1akoB0" BK/I0YBa CNEAHNTE TEXHOMOMMYHM ChOPBXEHNS:

* OtknoHenne DNBOO ¢ koHyceH npexog DN 600/400 PN10 ot cTomaHeHms HanopeH Tpbbonposop
DN1200 Ha fecHu1s UMnMHApWUYEH 3aTBOp;

* PemoHTeH 3ateop DN 400 PN10;

* Tpoitnnk DN 400/400/300 PN10;

* BxogHa tpvba DN 400 PN10 ¢ aBtomatmuyHa gpocen knana DN 400 PN10 ¢ xuapaBmuyHo
3afiBVxBaHe KbM TypbuHara;

* BarnacHo oTkroHenye ¢ knHos Wwnbbp DN 300 PN10 v asTomatnuHa apocen knana DN 400 PN10 ¢
XWOpaBIYHO 3aBWKBaHE;

* [NopemHMK 3a MOHTaX 1 0BCnyxBaHe Ha TEXHOMOrMYHOTO 0bopyaBaHe B crpaata Ha MBEL

v MBEL “OOMNSAH 2” BPB3KA HA OCHOBHWA WM3NYCKATEN W HAMOPHUA TPBEOMPOBOL.

LUMBEBPHA LLAXTA U HAMOPEH TPBBOMPOBON (2015)

HAsosup “flomnsH " e warpapeH Hap c.omnsH Ha p.CBeXeHcka C OCHOBHO NpefHasHauyeHve 3a
noaasaHe Ha BoAa 3a HanosiBaHe Ha semefencky 3emn. OCHOBHUAT V3nyckaTen 3anoyBa ¢ BOAOB3EMHa Kyna
W e M3NbiHeH oT cTomaHeHa Tpbba DN 800. MscToTo Ha crpagata Ha MBEL, “domnsH 2" e onpepeneHo B
HenocpeAcTBeHa 6rM30CT 10 KOpUTOTO Ha p.CBEXEHCKa, KOETO NO3BOMABA M3MYCKAHETO Ha npepaboTeHuTe
BOAV OT LieHTpanara BeAHara cnef eHeproracutens Ha OcHoBHWA Msnyckaten.

Cxemara Ha MBEL| “[omnsH 2" BkMioyBa CNEHNTE COPBKEHNS:

* Bpbska Ha OcHoBHMA Wanyckaten ¢ HanopHus TpbbOMPOBOA Ypes cToMaHeH TPoitHMK DN
1000/1000/1000 cneq cbLuecTByBalLa WMBbpHa LWaxTa cbe 3aTBopn DNSOO;

* HoBa wmbbpHa waxta ¢ apocen knanv DN 1000;

* HanopeH tpubonposoa DN1200 0T cToMaHeHu 1 CTHKIONNacToBM Tphou;

* MpexopeH ydacTek DN1200/900 oT cTomaHeHn TpbOW C ApeHaxHa cucTeMa 3a ManpasBaHe Ha
HanopHus TpbboONPOBOA;

* [oBAKraTenHo CbopbLKeHNe 3a MOHTaX W 0BCIy)XBaHE Ha TEXHOMOMMYHOTO 0BOPYABaHe B CrpapaTa
Ha MBELL.
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REHABILITATION AND REFURBISHMENT OF THE INTAKE WEIR OF A
DIVERSION TYPE RUN-OF-RIVER PLANT

Reinhard Prenner’, Freddy Florez?, Wolfgang Troy?®

ABSTRACT

A recently accomplished research study by the Institute of Hydraulic and Water
Resources Management, Vienna University of Technology, commissioned by VERBUND
Hydro Power GmbH, investigated the rehabilitation and refurbishment of the intake weir of
an approximately 110 year old diversion run-of-river plant by means of a physical hydraulic
model. The existing weir consists currently of five different outlet bays and the intake of the
headrace channel with a flushing structure. At this time a short fish ladder is installed in a
lateral weir pier. Part of the project consisted in an extension of the weir by the retrofitting
of a moveable hydropower module (so called “Roth-turbine”) into a new weir bay to
increase on one hand the discharge capacity during flood events and on the other hand to
generate electric energy by utilization of the residual water delivery into the diverted river
stretch. Also the placement of a combined vertical slot and pool fish passage at the weir
site is planned according the demands of the European water framework. But this
structure with negligible influences on the hydraulic conditions of the main intake weir was
not considered in the hydraulic model.

The aim of the investigation was the determination of the discharge capacity of the
complete weir and specified individual weir bays operation for normal flood operation
conditions and also during the construction phase. In this context also the energy
dissipation downstream of the weir bays was investigated and measures for scour
stabilization were developed. Special attention was also paid on the operation of this new
weir bay with the rotatable powerhouse module (“Roth-turbine”) during flushing and flood
water conditions in terms of the approaching flow, sediment aggradation and passage
inclusive energy dissipation.

' Ao. Prof., Institute of Hydraulic and Water Resources Management, Vienna University of Technology, Karlsplatz 13, A-1040
Vienna, Austria (Tel: ++43-1-58801-22244, e-mail: Reinhard.Prenner@kw.tuwien.ac.at)

2 PhD Canditate, Institute of Hydraulic and Water Resources Management, Vienna University of Technology, Karlsplatz 13, A-
1040 Vienna, Austria (Tel: ++43-1-58801-22335, e-mail: FreddyFlorez@gmx.net)

8 Dipl.-Ing., Project Manager, VERBUND Hydro Power GmbH, Europaplatz 2, 1150 Vienna, Austria (Tel:++43 (0)50313 -
37824, e-mail: wolfgang.troy@verbund.com)
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PEXABUJINTALUNA U OBHOBABAHE HA BOOOB3EMHOTO
CBbOPBXEHWE HA OEPUBALIMOHHA BEU

Paiinxapo lMpexHep!, ®pedu ®nopec?, Bongpzanz Tpoir®

PE3IOME

Hackopo saBbpwmno uscnegsaHe, npoBefaeHo B WMIHCTUTyTa no XMapoTexHWKa W
VHXeHepHa xuaponorus npu TY Buena un Bb3noxeHo o1 VERBUND Hydro Power GmbH,
aHanusvpa Bb3CTAHOBABAHETO W MOJEepHM3auusATa Ha BOLOB3EMAHETO Ha efHa OKOoMo
110-ropnwHa gepvBauMoHHa LeHTpana Ha Tevaly BOAW C nomolyTa Ha duanyeH
xnapasnuyeH mogen. CbLEecTBYBALUMAT A3 Ce CbCTOM MOHACTOSILLEM OT MeT pasfnyHu
noneta, BXOAHO CbLOPBLXEHWE 3a [AEPUBALMOHHMA KaHanm M MPOMWBHO CbOPBLKEHME.
MNoHacToseM ce usrpaxaa KbC pubeH Npoxoa B €4uH OT CTpaHM4YHMTe cTbnbose. YacT
OT MnpoekTa Ceé CbCTOM B pasluMpeHue Ha si3a 4pe3 MNpPeycTPOWCTBO C MOABWMXKEH
XnapoeHeprineH Moayn B HOBO MNofe C Len oT eAHa CTpaHa paswmpsiBaHe Ha nponyckHaTta
CMNOCOBHOCT B YCNOBMA Ha BUCOKN BOAM U OT Apyra — NPOM3BOACTBO Ha €NeKTpOeHeprus
OT OnonsoTBOpsiBAHE HA OBOAHWUTENHOTO BOAHO KOMWYECTBO 3a HApYLUEHMS YYacTbK.
npeasmxaa ce usrpaxgaHeto Ha KombuHupaH pubeH npoxon C LUMMLOBU OTBOPU W
Baceittn. Ho ToBa cbopbxkeHue ¢ NpeHebpexMMo BRMsSHUE BbPXY XUapasnuyHaTta paboTa
Ha BoOoOB3eMaHeTo ce npeHebperHa npu nsrpaxgaHeTo Ha mogena..

Llen Ha nscnegBaHeTo bewe onpenenaHeTo Ha nponycKHaTa cnocobHOCT Ha UAnoTo
CbOpBbXEHNE, KaKTO U OTAENHUTE noneTta B CTPOUTENHU W eKcrnsioaTaunMoHHU ycnosus.
Bewe nscnegeaHo n raceHeTo Ha €HepruaTa B A0NHUA y4acCcTbK CbC CbOTBETHM MEpPKM 3a
ykpeneaHe. CneumanHo BHMMaHue O6elue OoTAENeHO Ha eKcnnoatauunaTa Ha HOBUA
NOABMXEH XNApOEeHeprneH moayn npu NnpoMmmBaHe M BUCOKM BOAU B CMUCHST Ha NOAXOAHO
Té4eHne, HaHOCEeH OTTOK K raceHe Ha eHepruarTa.

" Ao. Prof,, Institute of Hydraulic and Water Resources Management, Vienna University of Technology, Karlsplatz 13, A-1040
Vienna, Austria (Tel: ++43-1-58801-22244, e-mail: Reinhard.Prenner@kw.tuwien.ac.at)

2 phD Canditate, Institute of Hydraulic and Water Resources Management, Vienna University of Technology, Karlsplatz 13, A-
1040 Vienna, Austria (Tel: ++43-1-58801-22335, e-mail: FreddyFlorez@gmx.net)

8 Dipl.-Ing., Project Manager, VERBUND Hydro Power GmbH, Europaplatz 2, 1150 Vienna, Austria (Tel:++43 (0)50313 -
37824, e-mail: wolfgang.troy@verbund.com)
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GEOTECHNICAL CHALLENGES FOR THE CONSTRUCTION OF TWO
FISH PASSES ALONG THE TYROLEAN INN

Sebastian Perzlmaier?
ABSTRACT

Until the End of 2015 as part of the Austrian national Water Development Plan two
fish passes are built at the weirs of two TIWAG hydropower plants along the Tyrolean part
of the river Inn. The two examples presented, both had to deal with a difficult layout of the
new components relative to the existing plant: the vertical slot type constructions and the
foundation for a fish elevator had to pass components like an upstream guide wall, an
upstream retention dike with the crossing of the thin wall type sealing element, the rock
abutment of the weir and the downstream river banks. The excavation pit for the buildings
had to be designed for difficult boundary conditions as the operation of the existing plant
had to be untainted from the construction works as far as possible. Furthermore a number
of known and unknown leftovers in the ground from the initial construction period made the
construction of the temporary pit support system difficult and time consuming. As the
required foundation level went several meters underneath the nearby river and storage
water level respectively, the design, operation and observation of the measures to allow
for the wet pit pumping of the temporary pit needed special attention and therefore are
described in detail.

Upstream (left) and downstream (right) part of the vertical slot at Langkampfen power plan

' Dr. Ing. Sebastian Perzimaier, TIWAG — Tiroler Wasserkraft AG
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Downstream excavation pit preparation (left) and bypass tunnel (right) of the weir
Runserau

FTEOTEXHUYECKU NPEOU3BUKATEJICTBA NPU
CTPOUTENCTBOTO HA ABA PUBHU NPOXOOA HA PEKA UH - TUPOI,
ABCTPUA

Sebastian Perzlmaier!
PE3IOME

o kpas Ha 2015 r., kKaTo 4YacT OT HauMOHaNHUA aBCTPUWCKU NNaH 3a BOAHO
pasBuUTUE ca NOCTpPOeHn gBa pubHM nNpoxoga B BeHTOBETE Ha [ABE BOOHO E€NEKTPUYECKM
ueHTpanu Ha TIWAG no nopeyneTo Ha Tuporckata 4acT Ha peka UH.

MNpwu gBaTa npeactaBeHW npumepa, TpsibBawe fa 6bae NpeofonsHo TPYOHOTO
odopMneHve Ha HOBWUTE KOMMOHEHTWM CMpSAMO CbLUECTBYBaLOTO CbOPBXKEHME:
KOHCTPYKLUMS Ha BepTUKANHUTE NPOXoAM W pyHAAMEHTUTEe Ha pPUOHUS NOAEMHUK
TpsibBawe ga npemuHaT npe3 KOMMOHEHTW KaTo Hanpaensiealjata cTeHa B TOpHUS
y4acTbK, PETEeH3WOHHaTa Aura B TOPHUSA Y4acTbK C TbHKOCTEHHUS YNNbTHUTENEH
enemMeHT, ckanHus KoHTpadopc Ha GeHTa U pevyHuTe OperoBe B AOMHMSA y4YacTbk Ha
TEYEHNETO.

N3konbT 3a cbopbxeHusTa TpAbeawe ga 6bae NpoekTUpaH 3a CHOXHWU rpaHuYHu
ycrnosusi, Tbil kaTo paboTtata Ha CblLlecTByBallaTa BoAHa LeHTpana He Tpsbsawe Aaa
Obaoe noenusHa OT CTpOUTENHUTE paboTu, AOKOMKOTO € Bb3MOXHO. OcBeH TOBa,
N3BECTHUTE W HEU3BECTHW KONMWYECTBA Ha OCTAHKM OT MbpBOHaYanHata KOHCTPYKUWUS
npaeBexa TpyaHO ¥ 0aBHO u3rpaxxgaHeTo Ha BpeMeHHaTa ykpensailla cucTema 3a
cTpouTenHusa uskon. Korato NnpoekTHOTO HMBO Ha dyHAAMeHTa MuHa nog bnuskata peka,
Ha pasCTOsiHAE HSAKOSKO MeTpa nog BOAHOTO HUBO, MPOEKTUPAHETO U onepauumuTe no
HabnogeHve N namepBaHUsATa U3NCKBaxa cneymanHo BHUMaHNe OTHOCHO OTBOAHSIBAHETO
Ha CTPOUTENHUSA U3KOM, Nopagun KoeTo Te3n AENHOCTU ca onucaHu no-nogpobHo.

"Dr. Ing. Sebastian Perzlmaier, TIWAG - Tiroler Wasserkraft AG



