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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecrniybnukacbl ¥nmmbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze kKabbindaHraHblH xabapnaldbl. byn uHdekcmerny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MeKemesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMOap 6olbiHWa KoHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, 4ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu U mexHu4eCcKux
Hayk» bbln npuHsam O uHOekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Usesecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpuUpyem Hawy nNpueepXeHHOCMb K Haubosee akmyarbHOMY U 8/1USIMEIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam O5isi Hawezo coobujecmea.
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NEW CONSTRUCTIONS OF SEDIMENT EXCLUSION WORKS

Abstract. Presents regulating ways of transporting ability and new constructions of sediment exclusion works.
For comparison, it has been considered the works of leading experts in this field of science. Methodological and
theoretical basis of the study were scientific works of native and CIS scientists on the problems of improving the
construction and researches in sediment exclusion works. To achieve the objectives, there were used general
scientific methods to study the improvement of construction and transportation ability of sediment exclusion works
with longitudinal slotted holes. The results given of experimental research of construction of sediment exclusion
works with longitudinal slotted holes. Theory, methods, results of research and new construction of sediment exclu-
sion works, which derived from the results of field research in Tasmuryn, the main channel of the river of Ily Almaty
region. Taking into account the experimental research of construction considered, given recommendations to make
an experimental research of sand trap structures with longitudinal sediment exclusion slots. Research results
application area. Key findings and practical recommendations can be used as a methodological basis for the further
deepening research of sand traps with longitudinal sediment exclusion slots.

Keywords: construction of sand traps, sediment exclusion works, longitudinal slotted holes, bottom sediments,
transportation ability, helical motion, slurry pipeline.

Introduction. A wide-spread, sufficiently effective sediment exclusion (works) structure is consi-
dered to be a bottom transverse slurry pipeline of cylindrical type, to which sediments are supplied by
parallel tubes, located along the stream at certain distances. Pairing of the tube to a slurry pipeline per-
formed tangentially to the upper part so that biphasic bottom stream moves in the slurry pipeline helically
Sustainable economic development of Kazakhstan and the socio-ecological situation of the population of
the country depend on the conditions of water supply and ecological well-being throughout the country.
Ensuring the water security of the state has always been at the center of attention of the Government, and
first of all, the Head of State is giving this vital problem President of Kazakhstan N.A. Nazarbayev [1, 2].

According to A.l. Arykova [1], helical motion of the flow occurs as a result of translational motion
and transverse circulation connection, formed by the water entering through the lateral openings, repre-
sented either in the form of a longitudinal slit or separate apertures located at certain distances from each
other.

Due to this water flow nature, the intensity of the flow rotation along the length varies and mostly
depends on the input speed of the water flow into openings. Due to the variability of the water divergence
along the length of the slurry pipeline, its movement is uneven. All this complicates the kinematic picture
of the flow motion and therefore the conditions which determine the movement of uniformly-screw flow,
as well as longitudinal-screw flow, which are not suitable for our problem. It should also be noted that the
results for screw-flow models are based on the Euler’s differential equations, without taking into account
terms representing the resistance forces, which may not display the actual picture of the real flow move-
ment.
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If, in addition, we take into account the fact that we are confronted with the motion of a stream of in-
creased turbulence due to the addition of the liquid with normal components to the flow axis along the
length of the fluid, it is obvious that to describe the motion of the entire flow, one must take into account
the energy losses due to turbulent mixing.

However, as is known, the system of differential equations for the steady motion of a viscous in-
compressible fluid under turbulent conditions is not closed.

Methods of the research. "The longitudinal helical motion is a special case of a vortex flow circula-
tion, and, speaking closely, not a screw" writes O. F. Vasiliev [3] in his work. In general the movement
with transverse circulation and in the case of screw motion, the current function f (V') is to be expressed
through the longitudinal elements and the transverse velocity of the water flow which depends on the
nature of the distribution of the latter over the cross section. The paper [3] presents the results of
theoretical studies of an inviscid fluid in screw and circulation flows, which continues theory founded by
I. S. Gromeko [4] in this field.

Much of the work [3] is devoted to the study of the general case of two-parameter inhomogeneous
motion flow screw (A # const) as a special case of a two-parameter vortex motion. By definition, the two-
parameter flow is a flow whose components, velocity depends only on two coordinates. The two-para-
meter screw flow in the cylindrical coordinate system, when the motion does not depend on the coordinate
¢, is given in system of equations as follows:

vV oy oV,

- ’ r= ’ 1
’ 0z : 0z )
V,r=F(y); 2)
R o(1l,0w
+r—|—*——|+Fly) Fly)=0, 3
oz’ or (r or (V/) (l//) ©)
where r is the radius; V - peripheral velocity; i - stream function.

Here—ﬂ(w):ﬂ.

Following equation describes a one-parameter axisymmetric screw flow

v, dv,r) ., av.

=0. 4
rodr *dr @
In this case
a=- L@ )
Vo dr

Equations (4) and (5) describe motion of uniform screw of inviscid fluid flow in a straight circular
tube.

The coupling of pipes to the slurry pipeline with respect to the lower part of the pipe is very relevant,
but in this version the pipes are arranged with reverse bias against the stream [5].

It is known that the conveying capacity of a screw-twisted flow is several times greater than the
conveying capacity of a ramjet (straight flow) [6]. The degree of twist as well as the conveying capacity of
the flow can be regulated by:

1) axial feed of ramjet (straight flow) into slurry pipeline;

2) feeding additional tangential flow of the upper clarified part of the flow channel into the slurry
pipeline;

3) establishing of cone valve at the end of slurry pipeline with the mouth of the cone inside the tube
(slurry pipeline);

4) setting nozzle at the end of the slurry pipeline in the form of a truncated cone.

In the first case, the ramjet (straight flow) is superimposed on a swirling external flow, the movement
process of which is studied in laboratory conditions [7].

Two designs of hydraulic elevators have been investigated: with direct flow and with tangential feeds
of the intake medium. The performed studies of the characteristics of the hydraulic elevator at different
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distances of the working nozzle from the upper mixing chamber showed that there is an optimum distance
at which the efficiency of hydraulic elevator operation is highest.

In the second case, imposition of internal and external swirling flows occurs [6].

In the third case, three axial flow formed in the slurry pipeline: peripheral sediment transporting
stream, air cord in the nucleus, and between them the reverse current [6].

In the fourth case, the slurry pipeline formed four streams: an air cord (axial), peripheral (trim) and
near the axial air cord flows directed towards the exit of the slurry pipeline and in the middle of the radius
between zones of equal axial direction - annular zone of recurrent fluid flow [6].

Results and discussion. Based on the design of the obtained prepatent [2], field studies were
conducted at 63 picket of the Tasmuryn main canal in the Almaty region. 5 series of experiments were
conducted where the length of the longitudinal slits varied from 0,50m to 2,66m (0.5 m, 1.0 m, 1.5 m,
2.0 m; 2,66 m). Below are the main hydraulic characteristics in the alignment of the sand trap.

Main hydraulic characteristics in the alignment of the sand trap

Picket Date Length of The average depth, The average velocity, Channel
dd.mm.yyyy | longitudinal slit, m m m/s consumption, m*/s
63 0,50 1,88 0,37 49,35
63+40 0,50 1,94 0,363 55,87
63+46 0,50 1,98 0,362 54,55
63 1,0 1,92 0,364 57,48
63+40 1,0 1,92 0,380 59,34
63+46 1,0 2,10 0,412 58,043
63 1,50 1,98 0,40 55,763
63+40 15.08.2012 1,50 1,96 0,42 54,55
63+46 1,50 2,54 0,41 54,92
63 2,0 2,00 0,369 54,98
63+40 2,0 2,01 0,375 53,86
63,46 2,0 2,01 0,368 54,76
63 2,66 1,94 0,373 49,68
63+40 2,66 1,95 0,378 57,065
63+46 2,66 1,91 0,373 57,010

In general, a new sand trap design with longitudinal sediment transporting(ation) slots worked well.
Water consumption for washing sediment was approximately 5-7% of the total flow channel. This is a
good result, but still, there were some shortcomings, such as, longitudinal slots of the upstream side were
quickly filled with larger deposits. And also, under slurry pipeline from the upper side sand hillocks
accumulate and reduce the effectiveness of the device.

We were given the task - improving the reliability of the peskogravielovki and hydrological transport
model in the slurry pipeline. Filed application for the invention was obtained and prepatents [8]. Offered
peskogravielovka includes slurry pipeline and a device for capturing a picture sediment with longitudinal
receiving slot openings arranged parallel to the channel axis for slurry pipeline, i.e. downstream and
adjacent to the slurry pipeline to the downstream side.

The desired result is achieved by a device for the slurry pipeline sediment capturing a picture with
longitudinal slotted holes arranged in the downstream of and adjacent to the downstream side with a slurry
pipeline and a slurry pipeline installation about a vertical supply pipe in it additional expense.

Into account, the accumulation of sand hills under slurry pipeline from the upstream side, we
proposed a new design sand trap [9], comprising a slurry pipeline and a device for capturing a picture se-
diment with longitudinal receiving slot openings arranged parallel to the channel axis for slurry pipeline,
i.e. downstream and adjacent to the slurry pipeline to the downstream side, and also took into account the
types of laboratory research and regulation of the conveying capacity of irrigation channels [10, 11].

The desired result is achieved by a device for gripping sediment in the form of a slurry pipeline
galleries with longitudinal slotted holes arranged in the downstream of and adjacent to a slurry pipeline
from the downstream side and the setting before slurry pipeline from the ground to the top of the pipe
reinforced concrete slab as a slope to prevent entry of sediment various kinds under slurry pipeline pipe.
Figure 1 shows the plan of the sand trap, figure 2 shows the section A-A in figure 1, figure 3 shows the
section B-B in figure 1.
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Figures 1-3 — Sand trap with longitudinal slotted holes

Sand trap with longitudinal slotted holes consists of slurry pipeline 1, a vertical tube 2 of circular or
rectangular cross section, welded at the initial part of slurry pipeline tangentially thereto and tube 3 with
longitudinal receiving slot openings arranged parallel to the channel axis by the downstream and adjacent
to a slurry pipeline with downstream side and a reinforced concrete slab 4 placed in front slope slurry
pipeline from the ground to the top of the pipe (on the axis of the tube).

The apparatus operates as follows. Apparatus of sediment exclusion works tube 3 with longitudinal
slotted holes from bottom water in earthen channels allow to skip larger drifts not pulling on the
longitudinal slit, and setting a slurry pipeline 1 tangential vertical pipe 2, allows due tangential Incoming
additionally twists the main stream coming from sediment exclusion picture in one direction. Addition to
the construction of reinforced concrete slabs 4 in the form of a slope in front of the installed slurry pipe-
line from the ground to the top of the pipe (on the pipe axis) and prevents ingress of bottom sediments and
sediment before tractional slurry pipeline pipe, which is important in the operation of the sand trap for a
long time. The initial portion and the entire length of slurry pipeline sedimentation does not occur and the
whole pulp goes into relief channel and further discharged back into the river or natural depressions
terrain.

For comparison and analysis of the results of the works of native and foreign scientists engaged in the
problems of deposits were studied and clean sediments in earthen canals and sediment exclusion devices
[12-22].

Conclusions. Estimated invention relate to the field of hydraulic engineering, in particular to the
construction sediment exclusion galleries, and can be used to prevent deposition of sediment in the slurry
pipeline galleries and enhance their transporting capacity. The article presents the theory, methods, and
results of research and new designs of sediment exclusion works construction derived from the results of
field research in Tasmuryn’s main channel of the river Ily of Almaty region. The data structure of the
devices it is possible, using available technology on the basis of the current level of technology and
knowledge, as its design is fairly simple, but the implementation of these devices has long been well
mastered the relevant enterprises of different levels.
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2TamkeHT Cyapy *oHe aybUl NIAPyallbLILIFbIH MEXaHUKANAH IBIPY HHKEHEPIIEP UHCTUTYTHI,
«'uapoTEeXHUKAJIBIK KYPBUIBICTAp XKoHE HH)KEHEPIIIK KYpbUIbICTap» Kadeapacel, O30eKcTaH

TACBIHABITYTKBIII KYPBIJIBIMJIAP/IbBIH 7)KAHA KOHCTPYKIUSIJIAPBI

AnHoTanusi. JKyMBICTa TacCBIHIBITYTKBIII KYPBUIBIMIAPJBIH JKaHAa KOHCTPYKIMSIIAPl MEH OJaplblH Tachl-
Maygay KabuieTiH peTTey »ojaapbl Kenripiired. CalbICThIPy YIIIH FRUIBIMHBIH OCHI CAJIACBHIH/IAFbl KETEKII MaMaH-
JIap/AbIH €HOEeKTepi KapacThIPbUIFaH.

3epTTeyaiH 9IiCTEMENIK )KoHE TEOPHSUIBIK Heri3i oTaHAablK >koHe TM/I enmepi FanbIMAapbIHBIH, TaCHIHIBITYT-
KbIII KYPBUIBIMAAPBIH KOHCTPYKIUSUIAPBIH JKETUINIPY JKOHE 3epTTey CYpaKTapblHa KAaTBICTHI FBUIBIMH €HOEKTepi
0oJpII TaOBUTAABL. 3EpTTEY MOCEIENIEPiH MICHTy YIIiH OOMIBIK CaHBUIAYJBI TECITi 0ap TaCHIHIBITYTKBIII KYPBLIBIM-
JApIBIH OTKI3Y KaOieTi MeH KOHCTPYKISUIAPBIH KEeTUIAIPYAl KaKcapTyIbl OOIMBICTHIK 3PTTEYAiH KaJIIbl FEUTBIMA
anicTepi KOJJAHBUIIBI. BOMIBIK caHBLIAyJbl Teciri 6ap TaCBIHIBITYTKBII KYPBUIBIMAAPABIH KOHCTPYKUHUSIIAPHIH
SKCIEPUMEHTANIBIK 3ePTTEYAIH HOTIKenepi. Anmarel oOmbickl [ne e3eHi TacMyprslH MarucTpan KaHaJIBIHAAFBI
OOJIMBICTBIK 3epTTeyJIep HOTIKEC HeTi3iH/e aJIbIHFaH TaChIHIBITYTKBIII KYPhUIBIMAAPABIH jKaHa KOHCTPYKLMSUIApBIH
3epTTey HOTHIKENepi, 3epTTey d/1iCTeMeci, TEOPHUsICH KenTipiareH. KapacTblpbulaThlH KOHCTPYKIYHSIHBI SKCIIEPUMEH-
TAIBIK 3ePTTEYJIep €CKEepiiin, OOWIBIK CaHbUIAYJIBl KYMTYTKBILITAPIBIH KOHCTPYKUHSIAPBIH SKCHEPHUMEHTANBIK
3epTTeyJIep/Ii KYpPri3yre HYCKAayJIbIKTap YChIHBUIFaH. Heri3ri KOphITHIHABLIAP MEH TOKIPHOCTIK YCHIHBICTAP OOMIIBIK
CaHbUIAYJIBl TACHIHIBITYTKBII KYMTYTKBIIITAP/bI 3€PTTEY i OJaH apbl TEPEHJETY YLIIH SAiCTEeMEJIK Heri3 peTiHje
naiaaaHblLTy bl MYMKIH.
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CaHBUIAYIIBI TECIKTEP, TYTKI TaCHIHABLIAP, 6TKI3Y KabineTi, OypaHaaIsl KO3FAIbIC, KYMKOUBIPTIIAK KYOBIPHI.
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ITapasckuii rocymapcreennbiii ynusepcutet um. M. X, Jlynaru, kadenpa «Boaubie pecypebi», Kasaxcran,
>TalKeHTCKUH MHCTUTYT HHXEHEPOB HPPUTALIMM U MEXaHU3ALMH CEJLCKOTO XO3AHCTBA,
katenpa «'mapoTexHUYECKHE COOPYKEHUS U MH)KEHEPHBIE KOHCTPYKLIUI», Y30eKncTaH

HOBBIE KOHCTPYKIIUA HAHOCOITEPEXBATBIBAIOIIUX COOPYKEHUI

AnHoTanus. B paboTre mpuBeneHBI MyTH PETyIHUPOBAHMS TPAHCIOPTHUPYIOMIEH CIIOCOOHOCTH M HOBBIE KOH-
CTPYKLIMM HaHOCOIIEPEXBaTHIBAIOLIMX COOPYKeHHH. [l cpaBHEHUS] pacCMOTPEHBI pabOThl BEIYLIMX CIIEHAINCTOB
B 3TOW 00JIaCTH HAYKH.

MeTtoau4eckol U TEOPETUUECKOH OCHOBOM UCCIIEIOBAHMsI SIBUIIMCh HAYyUHBIE TPYIbl OTEUECTBEHHBIX U YUYEHBIX
CHI o npo6iieMaM COBEpIICHCTBOBAHUS KOHCTPYKIMH M HCCIIEIOBAHUUI HAHOCOTIEPEXBATHIBAIOIINX COOPYKCHHUH.
JIist pelnieHust MMOCTaBICHHBIX 3a7ad ObUIA MCIOJB30BaHBI OOIICHAYYHBIC METOABI MCCICIOBAHUS YIyUIICHUS KOH-
CTPYKIIMH U TIPOIMTYCKHOM CIIOCOOHOCTH HAHOCOTIEPEXBATHIBAIOIINX COOPYKECHHHN C TIPOJIOIEHBIMH IIEJICBHIMHI OTBEP-
cTusiMA. JIaHBI Pe3yNbTaThl SKCIIEPUMEHTANBHBIX HCCIICHOBAHUNA KOHCTPYKLIHH HaHOCOIEPEXBATBHIBAIOIINX COOPY-
JKEHHUH ¢ MPOJOIHHBIMH IIEIEBBIMUA OTBEPCTUSMH; TEOPHS, METOIBI, PE3YJIbTATHl UCCIEIOBAHUN U HOBBIE KOHCTPYK-
UM HAaHOCOIIEPEXBATHIBAIOIINX COOPYKCHHH, MOJYyYCHHBIX HAa OCHOBE PE3yJbTATOB HATYPHBIX HCCIICAOBAHHHA B
TacMypbIHCKOM MarucTpajabHOM KaHajie peku Mmu AIMaTHHCKON 00IacTH.

C y4eToM JKCIEepPUMEHTAIBHBIX 00CIIEIOBAHIH pacCMaTPUBaEMOil KOHCTPYKIMH, MPEAI0KEHbI PEKOMEHAAIMH
MMPOBCACHUA SKCIIEPHUMCHTAJIbHBIX HCCIICJOBAHUN KOHCprKLII/Iﬂ IMECKOJIOBOK € MPOAOJIbHBIMU HAaHOCO3aXBATHBIMH
HICJIIMU. OcHOBHBIE BBIBO/JIbI U ITPAKTUYCCKNUEC PEKOMEHAalU MOT'YT 6]>ITI) HCIIOJIb30BAaHbI B KAUECTBE MeTOIll/l‘leCKOI‘/II
OCHOBBI JIJIs JAJIbHEHILIET0 YIITyOJICHHsI HCCIIEI0BaHUH MIECKOJIOBOK C TIPOJJOJIbHBIME HAHOCO3aXBaTHBIMH LIEJISIMHU.

KiaioueBble cjI0Ba: KOHCTPYKUMHU MECKOIPABHEIOBOK; HAHOCOIEPEXBATHIBAIOIINE COOPYKEHUS; POJOJIbHBIE
I1eJIeBbIE OTBEPCTHS; JOHHBIE HAHOCHI; TIPOITYCKHAsl CIIOCOOHOCTH; BUHTOOOPAa3HOE IBM)KEHHE; ITyJIBIIOBO/I.
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