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Lbppwihwugdwt funpnyzniu (d)

Lndhs-ubpputhwignn epuidiymufs hwpwpbpwlgnignio %

Uhpmaby/uhjopumbmmhh bimjuhm
—— 50%-wbing Yy bl Wkphubiblnbunh hustngy
—— 60%-whng hhnpouhyepoubhb binguho
—— 60%-ming uhjopumbunhh binyum

Smp
L.2Swpptprneédhsgubphoguwgnpsddwdp ptbwnlUuh Jbe
enhubppwhwbgdwl funpnrp) wugpwdhy
Ujuwhuny, uhLwUb/uhpopuwluwj hl
Ednoiupwjh oguwgnpsdwdp uvuwmwlbwgny wybh
Lwy gpwdbEynruphsg hwwmynrpepyjnrlulubpny odwyws
juwnUnctpn® thnpadbn Gu wnpyb| guwnlb| wj u
dwdJwlbwywdhgngn, nnh pUpwgpntL U
UGppwhwlugnedp LU pGwnuUnLtd wbnh nLrlUbgnn
phdpwlwlu nbwyghwutpp jwywpwyblU, b pGwnlG
Unbuwpnryghwl ywnpwuw Yy huh 2whwgnpédwl:
PEwnUubt qrwllUbGpp, dJawydbtyrndy Unp uwwgywd
fjuwnUncLtpnnd, npyby U fmuunlwywgdwl fughy L
thnpdwpydtb 66U hwdwwwwwu uwl wp wp 7,114,284 400
hGwn: Unmwgywé wpnyjnirupubpp Ubpjwj wgwéd L

wnjnruwly2nL d:
unjnLruuwly 2

UhpwbU/uhpopuwlbwj hl EdnLpupwjh L
UEppwhwugnn gpwdbElynruhg Uynrph hwdwwnbtn
UhpwndJdwdp u nwg Yy wd 2 wn wjuh gpwdtlynrLupy
hwnynrLrpynrulubkph dbLwynpduwl
dwudwbwjwdhgnglubtp

Lppwhwlugdwl unpnLrp)nLtludd

70 140 p 280 n 400 n
ﬁz?néLUUUnLZ 75 67 55 53
ﬁ’gznr‘““humz 74 65 56 55
dnpadwlbdnti 72 63 59 57
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B30nwuhptGwnUh hwdwp uwmwg ywsd UG p pwhwlgdwl
lunpnLrpE)jnLrubutpp

LGpprwhwlugdwl
Sthuluninghuwyh unpnipjnclp,dd, 1 yhghup
nbuwynp puwpudpbtph | u)
1 2 3
Unwg wplyynn
Wwpp b wy 30 35 44 36.3
LGppwthwlgnn
opwdblynLuwgnt U 40 47 47 41.3
Unwlg J2 wyJuwl 60 63 65 62.6
Pwgh pGwnnlh ogpwprpwthwlugb | hnLtpjyntlp
npn2bGntL GUpnuwwlywl uwnmwlunwpwubnph
hwdwywwwu uwl  wuwpdws thnpdwpynrdubnphg®
hpwjwlbwgyyb 6U Lwlb hnpdwynLdUubp S0US 12730.5-h
hwdwwywwwu uwlb, hugp pniry E wdb|] glLUwhwwmb|
pGwnluh wlUg pwpwhwlugb | hntpeynLlup:
RGwnpunphpnuwj hu GpyplubGpnco d hhdlbwlywlunc J
oguwgnnpéyniLtd E GOUS 127305p, uwl w) U dwdwlwyh
htw Jwulwdnp [ wpnpwwomnphwlbpp, huly npn?
GpypluGpnrd’ Lwl wtuwmwjwlu [ wpnpwwnphwlubpl
wlugnco J Gl Jwwwpnti d GUpnwwlywl
uwnwlbnwpwlubnph: qQouUS-hl hwJdwwywwnwu fjuwl
Jwuwpws thnpédwpynerdubph wpnynirluplUbpp B30
nwuhpbwunUphwdwpppqwsdtblUbwn)ynruwly 4ncL d:

unjnLruuwy 4
PEwmnUut hnpdwludnr2h wug pwpwthwugt | hnt p) wu

nwunp
Sthulni nghuwj h LGppwhwlgdwl nwunp
nbuwynp 1 2 3

Unwg wplyynn
Wwnpptpwy w18 w18 w16
LGppwthwlgnn
gpwdblynruwgnt U wie wis w14
Unwlg U2 wi Jdwl w12 W12 w12

Rhdudb ny Jwwwpy wé
ntruntJlbwuhpnerpynerlulbph L thnpdbph Jpw'
wptGrh E wubp, np Gdpnywywl vwmwlbnwpwubplu
wyby h nhwnty Gl Uywpwgpnto U pGwnlukb
UnUbuwpnir ghuwy h hUwpwynnp
gpwrpwhwlgbt hnLtpe)ynLlnp 2 whwgnpédJdwl
pUpwgpnitd: bul 0USp gnLjg E nmw hu pGwunluh
wlug pwpwthwlugb | hnetpyntlup U hwunhuwluno d E
wybh 2w uwhdJwlbwj) hl gnrguwluh? pGwunlh
wlug pwpwthwlugb | hnetp) wuwmbuwluyyneuhg:
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MGUGwpNU gn wdtynruhgh 54g JwptL h E &dbGnp
ptGpbt| 10500 3 3 nwdny,huly 10yqg" 1850032 npwdny,
Unnpuwi gnwdbu Luh pD.5qg" 780033 npwudny,10yqg"
140003 3 npwUn y:

UhLpwb/uhpopuwluwj hl EdnL | uphuwl
hw) wuwwlj) wu 2nctlwyned hULbwpwynp E &bnp
ptpbLr 54g-h hwdwp y& wp bt ny 4500-5000nnpwd,hul 104q-
h hwdwp® 900 npwd: Uwlwjltu Jbqg wluhpwdb wn
EdnorpupbwlbwpwbEpypned hbwpwynp b adbnp pbphb
U6y Yg-h hwdwp JeSwswph guny ydwnpb| ny 500-600
npwd,hlUs wbu Lwlb Jwybtplbne ) ph J2wydwlt hwdwp
wUhpwdbt2wlUjnLpbpp® 670np wd/ :

UunJ nLuuwly 5nLd pGpywé Gl JdGn Unndhg
wnwe wplyynn 2 wn wfuh hwdwn Uhpwndgb| hp
Uynrpbph wpdtplUbGplU nt UG pwnwyniLruph JGwph

hwdwpUjnLtpwswfuubpp:
unjJjnLruwly s
Unwguwplyynn2 wunuwpuh Uj nL pwé whuup

utyp.u.

LjnrpephwbdJwlnt Jdnp Uwhnuéqbn;h hwduwp

. 6 whu,lq
MGEUGwWpNU 1850 nn/ya 1
UhLwlb/uhpopuwluwj h
UEJdnL [ uhuw 600 nn/baq 0.4
Uwybtplunc ) ph
Uowydwlhbnnty 670 nni/l 0.2

Unwg wplyynn nGubn| nghwlywl gnnpnéplpuwgn
wwp £ hUuph pwqwlwlhl wwpg bW phs w2 uwwnwunwn:
Lwu gpwdtGynruwgynn JwybGpbup Jwydnrd E
hwwnt htnnoyny L9gYywéd ] SU2niLtdwj hl
wnpdwlbwlyny whwynpywé 2 nh UbpGlLw)ny
Ypwbhg hGwn unit ) U Jwybplunejplt wuhpwdb2 wn E
Upyplt wbgwd dwytr Unrj b Gnwlbwyny, uwlwjy U
wju wbguwd wpntlU Jhwj U Jwpnep 2pny,npuwbuqh
wwwhndyblU wnwgwplydwsd gpwdbynruphysg 2 wnuwfuhp
hwdwp wbhpwdb2wn ww) Jwulubnpp: Ujuwhuny,
ntLublbwyny 2wnuwpuh hwdwp wuhpwdG2wnm Jwpnip U
fjunbwy dwybpbu, ywpb | h £ dU2nctdJwj hlU vwppeh
ogUnLp)wdp 2wnuwfup pwpuwly 26Gpwny wwpwéhb|
pnLUb h wwwb nh Jyp w: Uy unrhbuwl, puuwn
nmGubny nghwywl ywwhwug h,wywmp E uwywub| wnwg hlu
26pwh wdpwbw  ntb bW dGpghU gnpénnnLp)nLlp
upyutb, ULUu JEY wlguwd™ gwluwrh wpnynrlupl
wwwhndb nt Ubwwwwyny:

Qnpénn pnirlub  h wwpwgwjynitd wnwp wplyywsd
Enwlbwyny gpwdbynruwgnedl hpwlwlbwglUb| nt
hwdwp wlUhpwdb?2 wn $hUwluwlywl Uhgnglubtpnp
wwnpgb| nt Umwmwhnd_ Jwuwpydb GBU wUwbuwyuwl
hw2 JwpyUubtp hpwywlb dnnb h Jpuw:3wzduwpylubpp
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taruyusnre3nrLLEr

gSScccQoScocc L EEMTaGegeEc

g occgaTcmG

nNpéduwpuwpuwyuwl Enwlwyny pwgwhw) nyb| E
hyrhynlbwjhlU hhdpny hbnnLUUhnhUhnLundLuU
nnynrlbwdybwnerp)nerlup’ nnpuwbu LhnLbhyg
Gppwthwlugnn gpwdbtynruhg 2wnuwfuh hwdwp:
wulbwynpuwwbu, pwpédp wpnynrlbwybwnrpe)yntl
u gnLjg ny b 60%-wl n g uhpopuwluwj hl
dniL | uhuwl ] uhpwU/uhpopuwlbuwj hl
dnL|uhuwl, nnnUQ, hwdbGJwwnwé 2nh htw,
pnn)JnruwybwmbUu’® huJUuJuuuLnLuurouULupLun Jdnuw 20%
25%-n y : Npn2ydb| E Luwl Jtpnlu2 ) wi
ntédhsubtph owuwhJwy| pPwlbwynrpynrlulbpp:
Gpg Lwly wl wnpnnjynirupni d puwnpdb| E
hpwlU/uhpopuwlbwj hlu tUnLLUhLUJh L
Gpnprwhwlgnn spwdbblynrLruhgh’ 1:2
wpwpbGpnrp) wdpuwnwgy wé uwnlnLpnnp:
wn wfuh wgntgnt p) wl nwnppbnp
wdwlbwywhwndjwslubpne d gUwhwwny b Gu
whJdwluy wé owwmh J wy PwlbwyniLp) wdp
hiwlb/uhpopuwlwj hl EdnLpuhuwjh V]
Gppwthwlgnn 2pwdtynruphsgh hwdwwbn Yhpw-
nNLp)wdp unwgywé 2wnuwhuny Jwyqwsés ptwnlb
npdwudnr2Ubpnco d 2nh Ut ppwthwlgduwl
npnLtp) wl pwbwlywlywl wpdplUbpp: ®npadtbtnph
wnpnnjnirupned ywpgqg nwpédwy wjlu bqwquwagnerJl
dwdwluwynp, nnh nGwpnt J wnwg wplyynn
nmwppbpwyh wgnbgnrpepynelup Yy huh pwdwpuwp:
dwd wlbwyh pUpwgpnt d 2 wn wluh
wgnbgnirpynirtupJdédwlunit d E,uwyw) Uowwmhduwy
dwd wlwy wh wwny wé p gwmudno d E 14...28 on
hg wwj pne J:
wnppbp nwuph ptwnlulutph bwdwp Edpnwwly wl
nwlbnwpwubphl hwdwwywwnwu vwl glUwhwwnyb|
Uesph Ubppwhwlgdwl funpnir p) wl pwlwy wy wu
ndtpubpp, owwh U wi pwlwyntLp) wdp
hfwlU/uppopuwlwj hl Edncopupuwyh L
Gppwthwlgnn ospwdblynruhygh hwJdwwb n
hpwnniLrp)wdp uvuwnwgywéd 2wnuwpuny U2 wyyws
Gwunlub thnpdwudnr2Uubph hwdwp: OphlUwy, B30
wuh ptwnUph hwdwp gpwpwhwlgb| hnt p) wl
npnLrpe)jnLtup bqwgnied E 42%nyd” hwdbJdwwnwé
wnwlbg Jwydwl ptwnUub hpdwudnir2h hGw,hul
B25 LU B15 nwuh pGwunuUb thnpédwbdnr2Uubpni d
hwdwywwowwu uwlb wp wp 40% U 35%ny: QGOUS 12730.5-h
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hwdwédwj) U ywnwpyywd thnpdbph wpnynirlupni d
uwmwgy b E, nn B30 nwuh pGwnuh hwdwnp
opwprpwthwlugtb hnetp) wbu nwup hwulunietd E dhlUgl

TN TPOT IS ERNSLCM DO CS TS, I IMS

wW16-h :

L OnpédlLwjwlt Gnwbwynd wwpqg E nwpdbp, nn B30
wu h ntwpntr J uhpwlU/uhpopuwluwj hl
UnLrpuphwjh WU UGppwhwlgnn gpwdbGynruhsh
wdwwmbtn Yphpwrnirp)wdp uwnwgywsd 2 wnuwfuny
2wy ywéd pGwnnlG thnpdwludnr2Ubph
wynwybunt pj) wu punhwunctnp Swywp p,
wubdwwnwé wn wlg J2 wly Jwl pGwnlG
npdwlbdnLr2hhbw,bUJwgnt JdE 20..25%n | :
nwg wpyynn mGlubng nghuwjy ny pGwnlh
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MAPI'APAH APAM APMEHOBUY

PA3PABOTKA HOBOM TEXHOJIOT MY T'HIPOU30JIAIIMA BETOHHBIX
M KEJE30BETOHHBIX OBJIEJIOK TOHHEJEN HA OCHOBE
INPOHUKAIKOIIUX MATEPUAJIOB

PE3IOME

Tunpousonsius TOHHENEH paccMaTpuUBaeTCs KakK BakHas mpoOiieMa, Kak BO
BCEM MHpE, TaK U B ApMEHHUH, IIOTOMY, YTO OTCYCTBHE BIIQ)KHOCTH SIBJISIETCS 37I0TOM
MPOYHOCTH H JOJNTOJICTHS COOPYKCHHUS.

3a mociegHME TOABI 3a CYET CPEJICTB MPEIOCTaBICHHBIX Kak M3
rocyapCTBeHHOTO  Oro/pkeTa  PecmyOnukun  ApMmeHus, Tak ©  Pa3IMYHBIX
MEXIYHAPOJHBIX OpPTaHU3AIHi, POBOIATCS pabOTHI MO MPOSKTUPOBAHUIO HOBHIX U
PEKOHCTPYKLUHMU CTapbiX TOHHeNeW. [IlpuHuMMas BO BHUMaHHME OIPAHHUYEHHOCTH
JIOCTYIHBIX CPEJCTB, OCOOYI0 Ba)XHOCTb MPUHUMAET UX IIeJIeBOE HCIOJIb30BaHUE,
Yero MOXHO JOCTHYh TIOCPEICTBOM NPUMEHEHHS U BHEAPCHHA HOBBIX
TEXHOJIOTHYECKUX TOJXOIOB.

HpOHI/IKaIOHII/Ie Marepualibl HCIOJB3YEMBIC B TUAPOU3OJIALNU, TIO3BOJAIOT
OCYILIECTBIIATh THIPOU3OINIMIO TOHHENEH Ha BBICOKOM YpOBHE, JIETKH B
NPUMEHEHWH, a TaK JKe& HMEIOT psI Ipyrux npeumymniects. Hapsmy c atumu
MNpeuMymeCcTBaMu, 3T MaTCpUualibl OTINIAIOTCA Tpe60BaTeHLHOCTBIO 10 OTHOLICHUIO
K TEXHOJIOTMUECKHUM MPOIIECcaM TUIPOU3OJISAIINY.

OCHOBHOW WENBI0 JUCCEePTAlldN SBISIETCS pa3padOTKa TaKOW TEXHOJIOTHH
NpOBENEHUs pPaboOT TO THIPOU3ONSAIMH TOHENBHBIX KOHCTPYKIMHH, KOTOpas
MO3BOJIUT YCOBEPIICHCTBOBATh TUAPOU3OIALNI0 OETOHHBIX OOJENIOK, CHU3UTH
pacxomel U Ha OCYIICCTBICHUS pabOT, a TakKe CHU3UTh COKPAaTUTh
MPOJIOJDKUTEIBHOCTE 3TUX paboT. B pesynbraTe mpoBeIeHUS HCCICIOBAHUIN ObBUIH
OINPCACIICHBI ONTUMAJIBHBIC KOJMYCCTBA COBMECTHO IMPUMEHAECMOIO ITPOHUKAIOIICTO
THIPOU3OJSAIIMOHHOTO pacTBOpa ¥ CHJIAH/CHJIOKCHHOBOH OSMYIBCHH, KOTOPHIE
TapaHTUPYIOT HauOoJiee BBHICOKUE IMOKA3aTeIN BOJOHENPOHENAeMOCTH cMecH. bpuin
BBISIBJICHBl KOJIMYECTBEHHBIE 3HAYEHUS! CHIDKEHUS BOJOHENPOHUIAEMOCTU CMECH,
IMOJTYYCHHBIC npu COBMCCTHOM TIPUMEHCHNU OIITUMAJIBHOT O KOJIN4YECTBA

IMPOHUKAIOIIETO THAPOU3OTANNOHHOTO pacTBOpa U CHJIaH/CHIIMKCOHOBOM OMYIJIbCHH, a
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TaKke OBUIO OINpEJeIeHO BpeMs, Hy)KHOE s (OpMHPOBaHMS TMAPOU3OISLUOHHBIX
CBOWCTB CMECH, NMOJIYICHHOW COBMECTHBIM ITPUMEHEHHEM ONTUMAIFHOTO KOJINYIECTBA
MPOHHUKAOMIETO THAPOM3OSIIIMOHHOTO PACcTBOPA M CHIIAH/CHIIMKCOHOBOH SMYJIBCHU.
Bblna Taxoke mpeziokeHa TeXHOIOTUsl 00paboTKH OETOHA ¢ IIOMOILBIO JAHHON CMECH.

PesynbraThl 71a00paTOPHBIX HCCIENOBAaHMH, MPOBEACHHBIE INPHU COBMECTHOM
NPUMEHCHUN TIPOHUKAIONINX THUAPOW3OJAIMOHHBIX CMECeH © JKHUAKOCTH Ha
CUJIMKATOBOM OCHOBE, MO3BOJNWIN pa3paboTath Oosiee 3PQeKTHBHBIE U TIYOOKO
NPOHUKAIONINE THAPOU3OIATOpHl. [  wmccienoBaHuMii  OBIIM  MCIIOJIB30BAHBI
JNEHCTBYIOIIHE  METOOBl  JIADOPATOPHBIX  HWCCIENOBAaHWM,  OINpENeNeHHBIE U
YCTaHOBJICHHBIE TOCYNApCTBEHHBIMH CTaHAApTaMU W JAPYTHMH HOPMATHBHBIMU
JOKyMEHTaMH, a TaK)Xe€ COBPEMEHHBIE TEOPETHYECKHE OCHOBBI THIPOHM3OJISILIHH
TOHEJBHBIX 00/IETIOK.

Juis pasHBIX KJIacCOB OETOHOB OBLIM OIIGHEHBI KOJMYCCTBEHHBIC 3HAUCHIUS
NTyOUHBI IPOHUKHOBEHHS BOJIBI /U1 OCTOHHBIX 00pa3IioB 00pabOTaHHBIX PACTBOPOM,
MOJTy4eHHBIM COBMECTHBIM NPUMEHEHHUEM ONTHUMAJIEHOTO KOJIMUEeCTBa
CHUJIaH/CHIIOKCaHOBOH 3MYIIBCHH M TIPOHUKAIOUIETO THAPOU3OILIIIHOHHOTO MaTepHaa.
Hanpuwmep, nms 6etoHa ximacca B30 riryOuHa BOIONPOHUIIAEMOCTH CHIDKAeTCS Ha
42% 1o cpaBHeHHIO ¢ HeoOpaboOTaHHBIM 00pa3loM OeToHa, a JJsi OETOHOB Kilacca
B25 u B15 cootBerctBenHO 40 1 35%.

ITocme mONyYeHHS YIOBIECTBOPHUTENBHBIX pPE3YyJIbTaTOB B Ja0OPATOPHBIX
YCIIOBUSIX, Obla TaKke pPacCMOTPEHa AKOHOMHMYECKash CTOpPOHa MNpoONeMbl, JUis
BCECTOPOHHEI0 OXBaTa BONpPOCAa M BBISICHEHHS ILEIECO00Pa3HOCTH IPUMEHEHHS
MPENIO’KEHHOTO METO/1a Ha TIPAKTHKE.

Jis monmydeHHss OTBETa Ha 3TOT BOIPOC, OBUIM TMPOBEACHBI PACUETHI IS
THAPOU3O0JSIIMK HAa TpHUMepe CYHIECTBYIOIIEH KOHCTpyKuuu — ToHHens CeBaH-
Jummxan. [Ipuanmas BO BHUMaHHE, YTO TOHHENb UMEET AJIMHY OKOJIo 2257 MeTpoB,
BEICOTY 5 METpPOB M IIMPHHY 8 METPOB, IOJy4aeM, YTO €r0 BHYTPEHHSS IDIOMIATh
cocraBisier 0k0710 41000 m”. TToNMb3ysch JaHHBIME NPUBEICHHBIME B JHCCEPTAIIHH,
MOJy9aeM, YTO PacxoJ] Ha MaTepHajbl Ha eIUHMILY IUIOIMAAN COCTaBHT 4.65 nommapa
CIIA, uro mnsa TouHens CeBaH-J{wimkan B oOmiel cioxxHoctd coctaBut 190000
nomnapa CIHA. C ydetoM pacxoJoM Ha mpoBeaeHue pabor B pasmepe 20000
mommapoB CHIA, momyuum, 5To 0O0mas CTOMMOCTh TIPOBEACHHA pPabOT IO

runpousossn coctaBut 210000 mommapos CHIA.
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MARGARYAN ARAM ARMEN

DEVELOPMENT OF CONCRETE AND REINFORCED
CONCRETE TUNNEL LINING WATERPROOFING
BASED ON PENETRATING MATERIALS

SUMMARY

Waterproofing of tunnels is an important issue in many countries including
Armenia, as the absence of moisture in the tunnel lining is a precondition of stregth
and longevity of the structure.

In recent years many projects related to designing of new tunnels and
reconstruction of the existing ones are carried out with finding allocated from the state
budget of the Republic of Armenia as well as investments provided by various
international organizations. Taking into consideration limited funding available for
these projects, the proper and targeted use of funds is becoming crucial and can be
addressed by developing and introducing new technological approaches.

Penetrating materials used for waterproofing allow to ensure impermeability of
tunnel’s lining and are applied easily, as well as offer additional advantages. In the
meantime application of these materials sets rigorous requirements with respect to
technological processes of waterproofing.

The main aim of this thesis is to develop a technology for implementation of
tunnel waterproofing works, which will allow to improve waterproofing of concrete
lining, cut labor costs, as well as reduce the duration of works. In the outcome of tests
the optimal quantities of penetrating waterproof mortar and silan/siloxane emulsion in
waterproofing mixture were defined, which allow to provide the best waterproofing
results. The quantitative values of reduction of mixture’s water permeability, while
applying the optimal amount of penetrating waterproof mortar and silan/siloxane
emulsion, were obtained. The time period required in order to set the waterproofing
characteristics of mixture obtained while applying the mixture of penetrating
waterproof mortar and silan/siloxane emulsion was also revealed. Moreover, the
technology of concrete lining treatment with penetrating waterproof mortar and
silan/siloxane emulsion mixture was proposed.

Based on the results of laboratory tests obtained during joint application of
penetrating waterproofing mortar and the silicate-based liquid allowed to develop
more effective and deeper penetrating waterproofing materials.
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The laboratory tests were carried out in compliance with existing methods set by
state standards and other normative documents, as well as modern theoretical
approaches related to waterproofing of tunnels linings.

Quantitative values of water penetration depth were assessed (estimated) for
various concrete samples, cultivated with mixture of penetrating waterproof mortar
and silan/siloxane emulsion. For example, water permeability depth of B30 concrete
is decreased by 42% in comparison with raw concrete sample, and for B25 and B15
concretes it is accordingly decreased by 40 and 35%. According to State Standard
12730.5 as a result of conducted experiments it turned out that water permeability
reaches W16 for B30 concrete.

In experimental method it turned out, that total volume of porosity in concrete
samples, that were cultivated with mixture of penetrating waterproof mortar and
silan/siloxane emulsion, is decreasing 20...25% in comparison with raw B30
concrete.

Following the receipt of satisfactory results in laboratory, the economic aspect
was considered in the order the ensure comprehensive investigation of the problem
and define feasibility of application of proposed method in practice.

In order to clarify the above issue the calculations were made on the example of
waterproofing an existing stucture — Sevan-Dilijan tunnel. Taking into consideration
that the tunnel length comprises 2257 meters, height of the tunnel equals to 5 meters
and width of the tunnel is 8 meters the total area of the surface of tunnel would be
around 41000 square meters. Using data from dissertation we will obtain that
expenses for materials for one square meter would equal to 4.65 US dollars, thus the
total cost for materials for the whole Sevan-Dilijan tunnel would comprise 190000 US
dollars. Taking into account the expenses required for implementation of works in
amount of 20000 US dollars, we obtain that the total cost of the waterproofing works
would comprise 210000 US dollars.

=
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