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CeneBble NOTOKM: KaTacTpoddbl, PUCK, MPOTHO3, 3aLunTa 5 DF] 8 Debris Flows: Disasters, Risk, Forecast, Protection

MporHo3 NonoxeHns NOBEPXHOCTU OTNIOXEHUN HA BEPXHEM
Obehe cenesalmUTHbIX COOPYKEHMNIA

I1.0. Banpkanl, B.O. Tokmamkanl, B.II. Bammxkan®, A.B. Baonn?

Iywunckuii mexnonozuyeckuii yuueepcumem, LLlyuu, Pecnybnauxa Apmenus, baljyan-
1951 @list.ru, tokmajyanv@gmail.com, bayunc1986@mail.ru

2340 «Aospoxkomnosumy, Mockea, Poccus, baljyan@mail.ru

Ha Bepxumx Obeax NIPOTHBOCEIEEBBIX COOPYKEHHH, OCOOCHHO BECHOH M OCEHBIO,
pa3BHBacTCs MPOIECC HAKOIUICHWS HAHOCOB. [IpoTHO3MpOBaHHE OKOHYATEIBHOTO
TIOJIO’KEHHUS CTAOMIM3UPOBAaHHON TOBEPXHOCTH HAKOIUICHUI SIBISACTCS BaKHBIM YCIIOBHEM
yCTaHOBICHHS 00BEMa HAKOIUICHWH W Pa3MEpOB  CEJIE3aIIUTHOTO COOPYKCHHS.
CymiecTByIomue NpeUIoKeHNs 10 IPOrHO3UPOBAHHUIO KOOPIUHAT CTaOMIM3NPOBAHHOMN
MOBEPXHOCTH OTJIOXKEHHH WMEIOT Cephe3Hble HeAocTaTKu. OHHM HE pPacKphIBAIOT
MHOTO(])AKTOPHBIH THAPOJMHAMHYECKUI MPOIECC, MPOTEKAIONINN Hepel COOPYKEHHEM.
Lenpto paboTer sBIsIeTCA pa3paboTKa TEOPETHUECKHX OCHOB IIPOrHO3MPOBAHMS
KOOpJWHAT CTAOMIN3MPOBAHHON MOBEPXHOCTH Ha BEpXHEM Obede Cene3alnuTHOTO
coopyxeHus. IIpoBeseHbI HATYpHBIC HAOIIONCHNS M HUCCIECJOBAaHNUS HAHOCHOTO pEeXHnMa
pek. [TapameTpsl, XapakTepu3yOLIIe Pycio U MOTOK TOPHBIX U MPEATOPHBIX PEK IO [UTHHE
BOJIOTOKA, CHJILHO MEHSIOTCs. [103TOMY O4eHb BaXXHO, BO-TIEPBBIX, YCTAHOBUTH 3HAUCHUS
MapaMeTpoB TOTO YYacTKa BOJOTOKA, IO BIMSHHEM KOTOPBIX IPOHCXOAMT IPOLECC
CTaOMIIM3aI HAHOCOBBIX OTJIOXKEHUH. OOOCHOBAHO, YTO TAKOBBIM SIBISIETCSI KOHEUHBIH
Y4YacTOK TPaH3UTHOH 30HBI PEKH, TJ€ IMOTOK MPHOOPETACT NPEAEIbHYI0 HAHOCOHECYIYIO
CHOCOOHOCTh. BemnunHBl IMEHHO 3TOTO “TIpeeNbHOr0” ydacTKa pyciia JUKTYIOT, KaKOH
Oyzer ¢opma 0Opa3oBaHHS KOHEYHOH CcTaaud JTIOOBIX pyciodopMupoBaHHN B pyclie, B
TOM YHCJIE ¥ Ha BepXHEM Obede coopyxeHnH. [Iporiecc HakOIIeHNs! PEeYHBIX HAHOCOB ITPH
HeCTallMOHApHBIX INPUPOJAHBIX SIBICHUSIX C TEUYEHWEM BpeMeHHM 3aTyxaeT. Ha maHHOM
yyacTke OyIyT yCTaHOBICHBI HOBBIE pPYCIIOBBIE YCJIOBHS, COOTBETCTBYIOIINE
CTaOMIM3MPOBAHHOMY PEXHMMY W BOCCTAHOBJICHHMIO OajlaHCa BOJOHAHOCHOTO pacxoja.
Hcnone3ys npeuioskeHust 1o ONpeeIeHHI0 Pacxo/ia HAHOCOB B PE3YJIbTaTe N3MEHEHHS
0ajaHCOBOrO ypaBHEHHWS, ObUIa YCTAHOBJIEHAa CBSI3b MEXIY T'HMIPaBINYECKUMHU
napaMeTpaMH, XapaKTepU3yIOIias «IIpeaelbHbII» yJacTOK U 30HY OTJIOXKEHHH HaHOCOB.
OnHOBpPEMEHHO JIOKa3aHO, YTO CHCTEMa YPaBHCHHH HEPaBHOMEPHOTO [BIDKCHUS,
HEepa3pbIBHOCTH OJHOMEPHOTO IIOTOKa M OajaHca HAHOCOB 0€3 CyIIEeCTBEHHBIX
JONyIIEHNH MOXKeT OBITh NpPHMEHEeHa s TYpOYJNeHTHBIX ceneld. B pesymbrare
NpOBEAEHHBIX pPa3pabOTOK MOIydeHO Oe3pasMepHOe YpaBHEHHE Ul OIPEAETIeHHs
KOOPJMHAT TIOBEPXHOCTH CEJEBBIX OTIOXKEHHWH. DTO ypaBHEHHE AT BO3MOKHOCThH
MPOTHO3UPOBATh PE3YJIBTAThl CTAOMIN3UPYIOUINXCS PYCI000pa30BaHU NPHUPOIHOTO H
HCKYCCTBEHHOTO TIPOMCXOXK/ICHNS HA BEPXHHUX Obe(ax cele3alMTHBIX COOPYKEHUH.

cenesoll NOMOK, COOpYICceHUe, HAHOCHL, PYCIIO, OMILONUCEHUS, NPoYecc CMaduIU3ayuu,
pycioobpasosanue.

The prediction of surface position of sediments in the upper bay
of mudflow protection structures

P.O. Baljyan?, V.O. Tokmajyan?, V.P. Baljyan?, A.V. Bayunts!

1Shushi Technological University, Shushi, Republic of Armenia, baljyan-1951@list.ru,
tokmajyanv@gmail.com, bayunc1986@mail.ru

2“derocomposit” CJSC, Moscow, Russia, baljyan@mail.ru
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The phenomenon of accumulation of sediments develops in the upper bays of anti-
precipitation and mudflow protection structures, especially in spring and autumn.
Predicting the final form of the stabilized accumulation surfaces is an important condition
on the basis of which the volume of accumulations and dimensions of the structure is
calculated. Existing proposals for predicting the coordinates of the stabilized accumulation
surface have serious shortcomings. They do not disclose the hydrodynamic multifactor
phenomena occurring on the upper bays of the structures. The aim of the work is the
development of the theoretical basis for predicting the determination of the stabilized
surface of accumulated sediments in the upper bays of mud protection constructions. We
conducted field of natural observations and studies of the alluvial regime of rivers. The
parameters characterizing the bed and stream of mountain and foothill rivers along the
length of the watercourse vary greatly. Therefore, it is very important to establish the
values of the parameters of that section of the watercourse under the influence of which
the process of stabilization of alluvial sediments occurs. Based on the analysis of the results
of the studies, it is proved that it is the final section of the river transit zone where the
stream acquires the ultimate alluvial capacity. The values of the very "limiting" section of
the channel claim what the form of the formation of the final stage of any channel
formations in the stream will be including the upper bay of the structures. The process of
accumulation of river alluvial in non-stationary natural phenomena dies out over time. New
watercourse conditions will be established in this section corresponding to the stabilized
regime and the balance rate of water alluvial is established. Using the proposals for
determining the sediment discharge as a result of the change in the balance equation, the
relations were established between the hydraulic parameters characterizing the "limiting"
area and the sedimentation zone. Simultaneously, it was proved that the system of
equations of unequal movement, the continuity of dimensional flow and balanced alluvial
can be applied to turbulent mudflows without significant assumptions. As a result of the
processing a dimensionless equation for determining the coordinates of the surface of the
mud sediments is obtained. This equation enables to predict the results of stabilizing
changes in channels of natural and artificial origin in the upper bays of mud protection
structures.

mudflow, structures, alluvial, channel, sediments, process of stabilization, channel
formation.

BeBenenue

Ha BepxHUX Obedax MPOTHBOCEIIEBBIX 3arpaUTENIbHBIX COOPYKEHUH, 0COOCHHO BECHOM
U OCEHBIO, Pa3BHBaETCs MPOIECC HAKOIUIEHHUS HAHOCOB. [IpOrHO3MpOBaHNE OKOHYATEIHLHOTO
MOJIOXKEHUST CTAOMIIM3UPOBAHHON MOBEPXHOCTH HAKOIUICHUM SBJISIETCS BAXHBIM YCIOBHEM
YCTAHOBJICHUST 00bEMA HAKOIUICHMH W pa3MEpOB  CEJE3alIUTHOIO  COOPYKCHHS.
CyliecTByOIIUe TPEUIOKEHNS 10 IPOTHO3UPOBAHMIO KOOPJAMHAT CTaOWMIM3UPOBAHHOMN
MOBEPXHOCTH OTJIOKCHHUIH HMEIOT CePhe3HbIC HEOCTATKH. B 4aCTHOCTH, B 3THX MPEIIOKCHHIX
WCTIOJIb30BaH PsIJI CIOPHBIX ITOJ0XKESHHI U COMHUTEIBHBIX THIIOTE3. DTO B OCHOBHOM CJIEJICTBUE
HENPaBUIHHOT'O BHIOOpA TEX XapaKTEPUCTHK BOAOCTOKA, TIOJ] BIUSHUEM KOTOPHIX IPOUCXOIUT
cTaOMIM3aIMs mpolecca OTIOXKEeHHS HaHOCOB. OIHOBPEMEHHO, B OCHOBHBIX YPaBHEHUSIX
YaCTO UCIOJB3YIOTCS HEHAICKHBIE CBS3H U BhIpakeHHs. M3-32 3TOTO MoITydeHHbIE PE3yIbTaThl
HETOYHO PAaCKPBIBAIOT MHOTO(AKTOPHBIN THIPOJMHAMUYECKUI IPOIIeCC, MPOTEKAIONIIH TIepe;]
coopyxenneM [ Duetiwmarn, Ilepos, 1986, Tessaosze, 1977].

Lenbto paboTel siBIsieTCS pa3paboOTKa TEOPETHYECKHX OCHOB TPOTHO3WPOBAHUS
KOOpJWHAT CTaOWIM3UPOBAaHHONW TIOBEPXHOCTH CEJICOTIIOKCHHH Ha BepxHeM Obede
3arpajTeILHOTO COOPYKEHUSI.
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MeToauka uccjaens0BaHus

[pemaraempie pa3pabOTKH TIO TPOTHO3Y PACIIOJNIOKEHHS IMOBEPXHOCTH CEJIEBBIX
OTJIOKEHUI Tepe]| cese3arpaJuTeIbHBIM COOPYKCHUEM OCHOBBIBAIOTCS HAa TPU OCHOBHBIC
OaJlaHCOBBIC ypaBHEHUs THUIAPOJMHAMUKU CTAI[MOHAPHOTO IBWXKCHUS: SHEPrUM (ypaBHEHUE
JIBIDKCHUSI TIOTOKA), PAacXoJ0B BOABI M HAHOCOB (ypaBHEHHS HEPa3pHIBHOCTH TMOTOKA M
nedopmarmu  pycia). OZHOBPEMEHHO HWCIIONB30BAaHBI IIOJIOKEHUST W 3aKOHOMEPHOCTH,
OCHOBaHHbBIC Ha MMPOBEICHHBIX MHOTOJICTHUX HATYPHBIX U JJA0OPATOPHBIX UCCIICAOBAHUSIX.

XapaKkTepuCTHKH 00bEeKTa

[Ipenmonoxum, YTO HAa ONPENCICHHOM Y4YacTKe pycia, H3-3a pa3MeIleHHUs
ceJIe3arpaiuTelIbHOr0 COOPY)KCHHs, HAYMHAETCS MPOLECC OTIOXKEHHsS HAHOCOB Ha €ro
BepxHeM Obede. [lo Havaa 3Toro mporecca UMeeM CIeIYIOIINE UCXOAHBIC THIAPABIMYESCKUAEC U
TrEOMETPUUCCKHE MapaMeTPhI:

® Pacxo/Ibl OTOKA ¥ HaHOCOB: Q, Qr;

® HAHOCOHECYIasi CIOCOOHOCTh MOTOKA: S;

® TIPOJIOJIBHBIN YKIIOH pPyClia U €ro BepTUKAIbHAsA KOOpAWHATA: i, Zr;

e IyOMHA MOTOKA, IIMPHUHA pYyCia, IUIONIAJb, CMOUYCHHBLIN MEPUMETP U CpEeaHss
CKOPOCTb MOTIEPEYHEro cedeH s ABmKeHus: hr, by, Ar, yr, Vi (puc. 1).

BennuuHel yKka3aHHBIX IapaMeTPOB, KPOME NIEPBBIX TPEX, 110 JUIMHE PYCiIa MEHSIOTCS.

Vo, Ap, Xp, Pp

0 0

Puc. 1. CraOunu3upoBaHHbBI BepxHHH Obed ceJe3arpaluTeNbHOIO COOPYXEHHs. |-HadalibHOe
MOJIOKEHNE JHA pycla, 2- cele3arpaluTelbHOe COOpYXKeHHe, 3-HOBOE JTHO pyciia, 0Opa3oBaHHOE U3
OTJIOXKEHHH (TIOBEPXHOCTD Y — ).

[Tocne ycraHOBIEHUS COOPY)KEHHUSI TPH CXOJE Celicii HavyHeTCsl HEeCTallMOHAPHBIN
NpOIIEeCC OTIOKEHHU HAaHOCOB. Uepes ornpeielieHHOE BpeMsI 3TOT MPOLECC IPUBEET K IIOJIHOMY
3amofHeHn0  BepxHero Obeda. IlogoOHO m0OOMy  HECTallMOHAPHOMY  SIBJICHHIO,
BOCCTAaHOBUTCSI CTAIIMOHAPHOCTh JIBW)KEHUSI M TPAaH3UTHAs TPAHCIIOPTHPOBKA HAHOCOB Hepes3
(GOpMHPOBaHHYIO TIOBEPXHOCTh CEJEBHIX OTIOXKEHHH Y — Y (puc.). HeoOxomnmo
HPOTHO3MPOBATh THIPABIMYECKUE U TEOMETPUYECKHE TTapaMeTphbl 3TOr0 HOBOTO pycia: Z, i, h,
b, A x V.

IHosryueHnsble pe3yabTaThI

ITapaMeTpsl, XapaKTepU3yIOIIUE PYCIO W MOTOK MO JUIMHE TOPHBIX W TMPEATOPHBIX
BOJIOTOKOB, CHJIEHO MEHSIOTCS. [103TOMY OYeHb Ba)KHO BBISBUTH U OOOCHOBATH T€ 3HAUCHUS
3THX TapaMEeTPOB, KOTOPBIC MAUKTYIOT PEKUM YCTAHOBJICHHS CTAOWIM3UPOBAHHOW CTaJIUU
OTJIO’KEHHUSI HAHOCOB Ha BepxHeM Obede. C 3TOH 1eIbi0 ObUIH MPOBEIECHBI MHOTOYHCICHHBIC
HATYpHBIE HAOJIOJNCHHUS M 3KCICPUMEHTAIbHBIC UCCIeNoBanus [bardcsan, baxwian, 2007,
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«3awuma HapooHoxosalicmeenHuix..., 2004]. Ha ocHOBe aHanm3a WX pe3yJbTaTOB IMOKA3aHO,
9T0 OOOCHOBAaHHBIMU SIBJSIFOTCS T€ 3HAUCHMS YKa3aHHBIX I[1apaMeTPOB, KOTOPHIC
COOTBETCTBYIOT y4YacTKy pyclia, TJile HaHOCOHecyllas CHOCOOHOCTh IOTOKa MpHOOpeTaeT
MaKCUMAaJIbHYI0 BENMUYMHY. T.€., TaM MOTOK ABMXKETCA C NPEAENbHONM TPaHCHOPTUPYIOLIEH
CIOCOOHOCTBI0. DTO O3HAYaeT, YTO B pyciie PEeKd MEXKIy 30HOW TPAH3UTHOTO JBUIKCHUS
HAHOCOB W 30HOW WX OTJIOKCHHU HAXOIWTCS OYCHb BaXKHBIH yYacCTOK (<mpeneiabHBIN>),
3HAYCHUS MapaMETPOB KOTOPOTO IHUKTYIOT KAKOBBIM OyJeT KOHEUYHBIH pe3yibTaT JHOBIX
PYCII000pa3youx MpoIeccoB B JAHHOM BOJOTOKE. [lapamMeTphl 3TOro y4yactka 0003HauEHBI
HHAEKCOM <(0>.

sl OLIGHKM HAHOCHOTO pEXHMa BOJOJOKOB OKoJo 40 HM3BECTHBIX B JUTEpaType
NPENIOKCHUN 10 OTPENEICHUIO PacXojia HAHOCOB M TPAHCIOPTHPYIONIEH CIIOCOOHOCTH
MOJIBEP’KCHBI KOJIMYCCTBEHHOMY W KA4yeCTBEHHOMY aHanmu3y. B pesynbrare, B YCIOBHUAX
cobumoieHUs Oaanca HAaHOCOB, TMOJTyYeHa 0000IIaroIas 3aBUCUMOCTS [ Bandocsn, 2005]:

x= K 1)

rue, a - TOKasaTellb, YYUTHIBAIOIIMA MHOT000pasre aHaIM3MPOBAHHBIX IPEUIOKEHUH B
npexnene 2,7...4,2.

JlornuHo, 4TO TMONOOHO JMIOOOMY HAayaTOMy HECTALMOHAPHOMY H3MEHEHHIO, IPOIIECC
OTJIOKEHHUSI HAHOCOB TOXKE CO BPEMEHHEM 3aBEPIIUTCS, U BEpXHUU Obed coopyxeHus OyneT
MIOJTHOCTBIO HAIOJHEH CEeNICBOH Maccoil. Y CTaHOBSITCS HOBBIC YCIIOBHS JUIS PycCiia U MOTOKA
(puc. 1). B sTtom crmydae mapaMeTpsl ABW)KEHHS MPAKTHYECKH HE 3aBUCAT OT BPEMEHHU H
MEHSIOTCS TOJIBKO TI0 JUTHHE JIBIDKCHHUS X.

Takum 00pa3oM, BMECTO PEUICHWH CIOKHOTO HECTAI[MOHAPHOTO SBJICHUS IO
YCTaHOBJICHUIO KOHEYHOTO pe3yNbTara OTIOKEHHH HAaHOCOB, MpeaaraeTcs HoBas, Ooiee
npoctasg  ¢u3MYEecKas MOJeNb, KOTOpas IOJHOLEHHO OTpaXkaeT THIPOJHHAMHKY
nporekaromiero mpouecca. Ha ee ocHoBe OyaeT cocTaBleHa COOTBETCTBYIOIIAS
MareMaThyeckas Mojelb. B yCIOBHSX HOBOW TOCTaHOBKH 3aJad MOXKEM HCIOJIb30BaTh
CHCTEMY M3BECTHBIX YPAaBHEHUH CTAIIMOHAPHOTO TypOYJIEHTHOTO IBM)KEHHS TIOTOKA:

dz dh d (V2 dh,

— + — + —|—| = :

dx dx dx { 29 dx @)
A-V = const, 3)
x=HA (@)

(ITonoxuTensHOE HaNpaBiIeHUE KOOPAUHATA X IPUHATO IPOTHB TEUEHHUS).

B pabore [Tokmajyan et al., 2009] noka3aHo, 4TO ypaBHEHHE HEPaBHOMEPHOTO
JBMKEHHS BOJHOTO MOTOKA (2) BIOIHE AOMyCTUMO MCTIOIB30BATh U 7Sl TYPOYJICHTHBIX Celeit
B IIpejieiiax N3MEHEHHUS X 00LEMHOM KOHIICHTPAIMK HaHOCOB 110 3HauYeHwmsI 0,4.

VKa3zaHHYI0 CHUCTEMY YpaBHEHHHl yOOOHO MpencTaBUTh B Oe3pa3MepHOM BHJIE.
MacmraboMm nuHEHHON Oe3pa3sMepHOCTH BhIOpaHa IMpPUHA <ITPEAETBHOTO ydacTka™> pycia Do.
Torma 6ynem UMeTh:

E+ﬁ_ Fr, dA i, V?
dx dx B, A> dx C*R

®)

A-V:11 )
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— _  Aa
X = A ©
rae Fro - uncno @pyna Ha npeaenbHOM y4yacTKe.

IIpaBas wacte ypaBHeHus (5) mpenctaBiseT norepio Heprun. C ydeTom GOpMyITBI
[Te33m, mocie HEKOTOPHIX MPeoOpa30BaHMIA TOTYUNM:

: (8)

rae © - npuBeACHHBIH KO GHUIMEHT IIEPOX0BATOCTH (IIPH ABMIKEHUH CEJICBOI0 IIOTOKA).
Ucnonw3ys 3aBucumocts (1) m usBectHyro dopmyny Iltpuknepa-Uanra, morepu
SHEPTUU MOXKHO MPEACTABUTh B BHJIE:

\/ 2 4a-10
Voo gus K( a-10)/

=2 5 oT

C°R

9)

Takum 00pa3oMm, M3 COBMECTHOro peicHHs ypaBHeHui (2), (3) u (4) mis pacyera
KOOPIWHAT CTAOMITM3UPOBAHHOHN, KOHEYHOH MTOBEPXHOCTH CENIEOTIOKEHHU Ha BEpXHEM Obede
3aJepKUBAIOLINX COOPYXEHHH ModydaeTcs cienymoomee anddepeHIranbHoe JUHEHHOe
ypaBHEHHUE:

dz dh P, dA i v A — (4= 10/
7 7 n A3
dx dx ,80 A® dx (10)
Ono 0606H_IaeT OCHOBHBIC YpPAaBHCHUA Oananca SHCPrur, XKUAKOro u TBEPAOIoO
COCTAaBJIIIOIIUX TIIOTOKA, a4 TAKKC pAaaa HU3BCCTHBIX 3aKOHOMepHOCT6ﬁ, OIICHHUBAIOIINX
HAaHOCHBIM PEXUM M PYCIOBBIX YCJIOBHH. J[aHHOE ypaBHEHUE YCTAHABIMBAECT CBA3BMEXKIY
KOOpAMHATAMH CTaOUFH3UPOBAHHONW TIOBEPXHOCTU OTJIOKEHWH HaHOCOB Z | rny6unoit
TPaH3UTHOI'O ITOTOKA U IUIOIIA/BI0 ero uBoro cedenuss A (puc.). Ypasuenue (10)
MNPUMCHUTCIIbHO JI PA3JIMYHBIX PYCIOBBIX yCJ'IOBHﬁ.
I[J'ISI IMOJIYUYCHUA OKOHYATCIIbHOI'O PCHICHUSA 3aJadun H606XO,Z[I/IMO KOHKPETHU3HUPOBATH
noriepednbie  popMbl BepxHero Obeda u nonepequeﬁcequHe MOTOKa. OTO MO3BOJIUT
YCTAHOBUTH 3dKOHOMCEPHOCTU MEKAY r[apaMeTpaMH

3akiIoueHne

[TomyueHHbIe pe3yibTAThI MO3BOJIAIOT JUIA PAa3MYHBIX YCJIOBUI CEIEHOCHOTO pycia,
3arpaJuTeIbHOTO COOPYKEHHUS U CEJIEBOr0 MOTOKAa MPOTHO3UPOBATH MOJIOKEHHE KOHEYHOM,
CTaOMJIM3UPOBAHHOM  TMOBEPXHOCTH  CENEBBIX  OTJIOKEHHMH Ha  BepxHeM  Obede
celle3a/IepKUBAIOIIETO COOpYKeHHs. B pa3paboTkax aHaNM3UpOBaHBI M OICHEHBI TPEJIEIbI
MPUMEHNMOCTH UCTIOJIH30BAHHBIX YPAaBHEHHUH U 3aKOHOMEPHOCTE.

Pa3paboranHas maremaTHyeckas MOAEIb TAK)KE MOXKET ObITh IPUMEHEHA [yl POrHO3a
JpyruX TUIOB pyciiooOpa3oBaHuil (AedopManuy MOJMOCTOBBIX Pyces, OTIIOKEHHUS CEeNeBOM
Macchl B HIDKHUX, PABHUHHBIX TCUSHHUSX PYCell, B 33]]a4ax JIeJIbTo000pa3oBaHus U T.1.).
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