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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 arca. 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.I. 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 () 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 (. # 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
0, 1s given in system of equations as follows:
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where 1 is the radius; V - peripheral velocity; i/ - stream function.

Here—FV(l//)Zﬂ.

Following equation describes a one-parameter axisymmetric screw flow
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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,
1.€. 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 carthen 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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M. X. Jlynatu areigarsl Tapas MeMICKeTTIK yEuBepcuTeTi, «Cy pecyperapsp kadeapacs, Kaszakcran,
ZTamKkeHT Cyapy »KOHE aybUI APYANIBLTGFBIH MEXAHHKAJIAHIBIDY HHKEHEPIIED HHCTUTY THI,
«'maOpOTEeXHUKAIBIK KYPBUIBICTAP YKOHE HHXKCHEPIIK KYPBUIBICTAp» Kadeapackr, ©30ekcTan

TACBIHABITYTKBIII KYPLLIBIMIAPAGIH KAHA KOHCTPYKIUSJIAPEI

Annoramust. JKyMbpICTa TACBIHABITYTKbBII KYPBUIBIMIAPABIH >KAHA KOHCTPYKLMSIAPHI MEH OJIAPABIH TaChI-
Manay KaOlTeTiH perTey »Konmaphl KenatipinreH. CapICTHIPY YINH FRUIBIMHBIH OCBI CANTACHIHAAFHI KETCKII MaMaH-
JAPIBIH CHOCKTCPI KAPACTHIPBLIFAH.

3epTTCY NiH OICTEMEIIK JKOHEC TCOPHSLIBIK HETi31i OTAHABIK >koHe TM /I emaepi FaIBIMIAPBIHBIH, TACHIHIBITYT-
KbIII KYPBUIBIMAAPABIH KOHCTPYKIMSIIAPBIH JKETULNIPY KOHE 3EPTTCY CYPAKTAphIHA KATBHICTHI FRUIBIMH CHOCKTEPI
00 TAOBLIAABL. 3CPTTCY MOCCICIICPIH MICIIY YINiH OOMIIBIK CaHBLIAY Bl TCCIri 0ap TACHIHABITYTKBIN KYPHLUTBIM-
JAPABIH 6TKI3Y KaOlIeTi MECH KOHCTPY KIMSUIAPBIH SKETLIAIPY Al KAKCAPTY bl OOJIMBICTHIK 3€PTTEY TiH SKAIIIBI FHIIBIMA
omicTepl KOMAAHBUIABL BOMIBIK caHpLIaylbl Teciri 0ap TaCBIHABITYTKBIN KYPBUIBIMAAPIABIH KOHCTPYKIMSUIAPHIH
JKCICPUMCHTAJIIBIK 3CPTTCYMIH HOTIKCICPl. AnmMarbl oOmeichl [ne e3cHi TacMyphsIH MarucTpan KaHAJIBIHIAFHI
OOIMBICTBIK 3ePTTEYICP HOTIKECI HETI31HC ANbIHFAH TACBIHABITYTKBII KypPBUIBIMIAP/IBIH >KaHA KOHCTPY KIMSUIAPBIH
3ePTTEY HOTIDKENEP], 3ePTTEY dAICTEMEC, TCOPUSICHI KeATipinreH. KapacThIpsInaThiH KOHCTPYKITy HSIHBI SKCIICPHMCH-
TAJNABIK 3EPTTEYICP CCKEPIMiN, OOMIBIK CAHBLIAYIBI KYMTYTKBIITAPABIH KOHCTPYKIIAPBHIH 3KCHCPHMEHTAIIBIK
3CPTTCY Pl KYPTi3yTe HYCKAY IBIKTAP YCHHBUFAH. HEri3ri KOPBITHHABLIAP MCH TOKIPHOCTIK YCHIHBICTAP OOHITBIK
CaHPLIAYJIbI TACHIHABITYTKBII KYMTYTKBIIITAPABI 3¢PTTEYAl OJAH apbl TEPEHACTY YIIIH OJICTEMENIK HETi3 peTiHnae
AW JATIAHBLTY bI MYMKIH.

Tyiiin ce3aep: KyMKHBIPIIBIKTACTYTKBIITAPABIH KOHCTPYKITIAPHI, TACBIHABITYTKBII KYpPBUTHIMAAP, OOMIBIK
CaHpLIAY JIbI TECIKTEP, TYIKI TACBIHIBIIAP, 6TKIZY KalieTi, OypaHaaIbl KO3FAIBIC, KYMKOMBIPTIAK KYOBIPHL

C. K. Ixonnacorl, T'. A. Capbacoral, M. M. Bekmyparorl,
B. III. Cmannosl, E. H. Pycrem!, H. K. Koaamanos!, A. A. SIuruen?

'Tapasckuii rocyaapcTeeHsbii yauepcurer uM. M. X, Jlymatu, kadeapa «Boxubie pecypchn», Kazaxcraw,
2TalIKEHTCKAH HHCTHTYT HHKCHEPOB MPPHTALMH H MEXAHH3ALMH CEIBCKOTO XO3SHCTBA,
Ka(enpa «[ maApOTEXHUUECKHE COOPY KCHUS W HHHKCHEPHBIC KOHCTPYKINI», Y 30E€KUCTaH

HOBBIE KOHCTPYKIIUY HAHOCOIEPEXBATBIBAIOIIUX COOPY KEHU

Annortamusi. B paGore mpuBeneHb! MyTH PETYIHPOBAHMS TPAHCIIOPTHPYIOMECH CHOCOOHOCTH W HOBBIC KOH-
CTPYKIMH HAHOCOTICPEXBATHIBAOIIMX COOPYKCHUH. JIs1 CPaBHEHMS PACCMOTPEHBI PabOTHI BEAYIIHX CHCIHAINCTOB
B 3TOH 00JIACTH HAYKH.

Meroanieckoi U TEOPESTHIECCKOH OCHOBOW HCCIICIOBAHUS SABHINCH HAYYHBIC TPYIbI OTCUCCTBCHHBIX W YUCHBIX
CHI" mo mpo6memMaM COBCPIICHCTBOBAHUS KOHCTPYKIUH M HCCICA0OBAHUIHA HAHOCOTICPCXBATHIBAOIIHX COOPYIKCHHUH.
JIns permeHus MOCTaBICHHBIX 331a4 OBUTH MCIOb30BAHEI OOMICHAYYHBIC METOABI MCCICTOBAHUS VIIYyUIICHAS KOH-
CTPYKIHUH U IIPOITyCKHOH CIIOCOOHOCTH HAHOCOIICPEXBATHIBAIONINX COOPYKCHUH C MTPOTOIbHBIMH IIEICBBIMH OTBEP-
cruaMH. JIaHBI PE3yIbTAThl IKCIICPUMECHTAIBHBIX HCCICIOBAHHH KOHCTPYKIHMI HAHOCOICPEXBATHIBAOIINX COOPY-
JKeHHH C TIPOJOJIbHBIMHE MICTIEBBIMH OTBEPCTHSAMM; TEOPHSI, METOIBI, PE3YJIbTAThI HCCICIOBAHNH U HOBBIC KOHCTPYK-
MM HAHOCONCPEXBATHIBAIOIINX COOPYSKCHHH, IOJIYUCHHBIX HA OCHOBE PE3YJIbTATOB HATYPHBIX HCCICAOBAHHI B
TacMypbIHCKOM MarHCTPANbHOM KaHaNe peku Mnn AnvaruHckoH o0nacTw.

C y4eTOM SKCIEPHMEHTAIBHBIX 00CICIOBAHIY PACCMATPUBACMOM KOHCTPYKIHH, IPEITI0KEHBI PEKOMEHIAINA
TPOBEACHUS IKCIICPUMEHTAIBHBIX HCCICIOBAHHHM KOHCTPYKIHMH IIECKOJIOBOK C TPOJOJILHBIMH HAHOCO3aXBATHBHIMHA
mesiMA. OCHOBHBIC BHIBOJIbI M IIPAKTHICCKAC PEKOMEHIAIIMH MOTYT OBITh HCIOJIb30BAHBI B KAUCCTBE METOIUICCKON
OCHOBBI /ISl JAILHEHINETO YTIIyOJICHHS HCCIICTOBAHNH MECKOIOBOK C MPOJOIbHBIMI HAHOCO3AXBATHBIMH HICITLIMHU.

KioueBnbie ciioBa: KOHCTPYKIMH IECKOTPABHEIOBOK; HAHOCOIICPEXBATHIBAIOIINE COOPY KCHHUS, ITPOJOIbHbIC
IICTIEBbIC OTBEPCTHS, JOHHBIC HAHOCHL, MPOIYCKHASI CIIOCOOHOCTH; BUHTOOOPA3HOE ABH)KCHHE, ITy ILIIOBOJ,.
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