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SU ANBARLARINDA VO SUNi YAMACLARDA ERROZIiYA
VO SURUSMOLORO QARSI HIDROTEXNIKI TODBIRLOR

Giris. Suyun saxlanmasi todbirlarina asagi-
dakilar daxildir: eroziyaya qarsi nanorelyefin ya-
radilmasi (desiklor, rulonlar, sirimlar), yamac
boyunca emal va sopin, kontur bandi va s. Su ud-
ma todbirlari torpaqlarin infiltrasiya qabiliyyati-
nin artirilmasina yonoldilmisdir. Buraya biitiin
nov yivlonmolor, zolaglarin bosaldilmasi, sula-
rin yuyulmasi ve S. daxildir. Suyun y18ilmasi is-
lori soth sularinin ¢ixarilmasini tomin etmok
ti¢lin hoyata kegirilir. Bu mogsadlos drenaj sirim-
lar1, su hovzalari va axar su ¢ilayicilari istifada
olunur [1].

9sas matn. Yamacin dayanigligi asason
onun hiindiirlityiindon va torpagin ndviinden asi-
lidir. Bazi anlayislar1 qurmagq tigiin iki elementar
problemi nazordon kegirak:

* ideal bos qruntun yamac dayaniqligt;
 mitkommaol birlogmis qrunt massivinin yamac
dayaniqlig1 [4]

Torpagin yamac sabitliyi. Birinci halda, ya-
mac omoloa gotiran gruntun hissaciklarinin daya-
niqligin1 nazordon kegirak. Bunun iglin yamacin
sathinds yerlogan M bark hissacik iigiin tarazliq
tonliyini tortib edirik. Bu F hissaciyinin gokisini
iki komponents pargalayaq: AB yamac Sathina
normal N va ona toxunan T. Bu halda T qiivvasi
M hissaciyini yamacin ayagina dogru harokat et-
dirmays meyllidir, lakin bunun qarsis1 normal
tozyigo miitonasib olan T' oks tasir qiivvasi ilo
alinacaq.

N=F-cosa; T=Fsing;

T'=f-N=f -F-cosa=F -cosatge
burada f - grunt hissaciyinin qrunt iizorinds

stirtiinma omsal1, daxili siirtlinma bucaginin
tangensina borabardir.
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Sokil 1. Yamac hissaciyina tasir edan giivvalarin
sxemi: a - bos qrunt; b - yapisqgan torpaq

Doyirmi silindrik siirtigma Sothlorinin tisulu.
Torpaq bandlar, bir gayda olarag, tokca birlos-
maya deyil, hom do siirtiinmoya malikdir. Bu ba-
ximdan, yamacin dayaniqligi problemi nozordon
kecirilon hallardan daha miirokkablogir. Buna
gora do, praktikada problemlarin ciddi sokilds
hall edilmasi {iglin yuvarlaq silindrik siirligmo
sathlori tisulu genis yayilmigdir [5].

Faktiki birlasdirici qiivvanin ¢ doyari Kritik
CV Vo ya maksimum xiisusi birlogsmo
qiivvasindan boylik vo ya ona barabar olarsa,
yamac sabit voziyyatdadir.
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Ehtimal olunan siiriisma Sathi ccy talab edon dai-
rovi qévsdo yamacin barmagindan kegocok. S
bucaginin malum dayari ilo a va 6 bucaqglarinin
giymatlari vo noticodo O morkazinin movgeyi
Fellenius siijetindon miiayyon edilir.
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Sokil 2. Olciisiiz koordinatlarda barabar sabit
yamac konturlarinin qurulmasi ticiin qrafiklor
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Sakil. 3. Yamacwin dayamqliginin hesablanmast
sxemlari: 1- a-nmin f-dan asililigi; 2 - 0-nin f5-
don asililigi, y - siiriinan torpagin xiisusi ¢aKisi;
r - nisbi markazin qolu O; R - siiriisma Sathinin
radiusu; | - govs uzunlugu siiriigon sathlar
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Doyirmi silindrik siiriismo Sathlor {isulu
praktikada genis istifado edilmisdir, bu metodun
mahiyyati yamacin dibindon kegoan, har hansi bir
O noqtasinds morkazi olan dairavi silindrik sii-
riigmo Sathinin tapilmasidir, bunun {igiin daya-
niqliq amsali minimal olacaq.

Sokil. 4. Dairavi silindrik stirtisma Sathi tisulu
ilo yamacin dayamqliginin hesablanmasi sxemi

Hesablama ABC siirlismo pazinin n saquli
bolmayas boliindiiyii bolms tigiin aparilir. Gliman
edilir ki, slirismo paz bdlmolorinin hor biri
daxilinds siirtisma sathins tasir edon normal va
tangensial garginliklor bu bélmanin Qi ¢akisi ilo
miioyyan edilir vo miivafiq olaraq barabordir:

o, :&:m T, :LZQiCOSQ
AT A AT A

Burada Ai i - ci saquli bolma daxilinds siirtisma
sothinin sahosidir.

NOTICO

Yamaclarin dayaniqligini artirmagin an to-
sirli Gisullarindan biri onlarin diizlosdirilmasi va
ya yamacin hiindirlilyii boyunca {ifiiqi platfor-
malarin (bermalarn) formalasmasi ilo pillali
profilin yaradilmasidir. Lakin bu, hamiso islorin
hocminin artmasi ilo baghdir. Nisbaton kigik bir
yamac hiindiirliiyii ilo, tabani onun asagi hissasi-
no yiiklomok vo ya yamaci dostokloyan istinad
divarmin qurasdirilmasi effektiv ola bilor. Ya-
mac sothinin gomonlik, das désoms, beton va ya
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damir-beton plitalar ilo 6rtiilmasi do effektiv hall
yolu kimi ¢ix1s eds bilar.
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XULASO

Eroziyaya qars1 todbirlor yamaclart giiclon-
dirmak ti¢tin strukturlarinin vo materiallarin isti-
fadasing asaslanir. Dalgalara moruz qaldiqda tor-
paq bandlarinin yamaclarinin dayanigligini tomin
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etmok ti¢iin miixtalif ndv barkidicilordon istifada
olunur, bunlar arasinda qaya qirintilar1 va prefab-
rik vo ya monolit domir-beton plitalor on gox isti-
fads olunur. Baglayicilarin davamliligr vo etibar-
lilig1 asason barkidicilorin parametrlorinin na go-
dor diizgiin hesablanmasindan vo miivafiq olaraq
yerina yetirilmasindan asilidir. Diinyanin bir ¢ox
Olkalarinds su axarlarinin tabii yerlosdirilmasinin
hidrotexniki tacriibasinds yasil gabion dayagqlari-
nin dizayni genis istifads edilmisdir. Bu struktur-
larin asas iistiinliiklorindan biri onlarin yiiksok is-
tehsal gabiliyystidir. Struktur olarag, bu gabionlar
bir-birinin stiino tobagolora yigilmis vo das vo
bitki materiali ilo doldurulmus gofos qutulardir.
Acar sézlar: torpaqg bandlar, hidrotexnika,
yamacin dayaniqligi, eroziya, siirtisma
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SUMMARY

Hydrotechnical solutions against erosion and
shdes in technical facilities and water
reservoirs

Anti-erosion measures are based on the use
of structures and materials to strengthen slopes.
Different types of reinforcement are used to
ensure the stability of the slopes of earthen
embankments when exposed to waves, among
which rock chips and prefabricated or monolithic
reinforced concrete slabs are most commonly
used. Durability and reliability of fasteners
mainly depends on how correctly the parameters
of fasteners are calculated and performed
accordingly. In many countries of the world, the
design of green gabion supports has been widely
used in the hydrotechnical practice of natural
placement of watercourses. One of the main
advantages of these structures is their high
productivity. Structurally, these gabions are cage
boxes stacked on top of each other and filled with
stone and plant material.

Keywords: earth dams, hydraulic engine-
ering, slope stability, erosion, landslide
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I'maporexHuyeckue pemeHusi NPOTUB
IPO3MHU M ONOJI3HEH B TEXHUYECKHX
COOpPY:KEeHUSIX U BOJOXPAHHIUIIAX

PE3IOME

IIpoTHBOSPO3UOHHBIE MEPOIPHATHS OCHOBA-
Hbl Ha NPUMEHEHUU KOHCTPYKLMH U MaTepHaioB
UL yKperieHuss oTkocoB. /[l oOecnieueHus
YCTOMUMBOCTH OTKOCOB 3€MJISIHBIX Hachllled IpH
BO3/ICHCTBUM BOJIH IPUMEHSIOT PA3JIMUHbIE BU/IbI
apMHUpPOBaHUsl, CPEIX KOTOPBIX HanboJee pacmpoc-
TpaHEeHbl KAMEHHAs KPOLLKa U COOPHbIE WIIX MOHO-
JIUTHBIE KeJe300€TOHHbIE INTHL. OT TOro, Hac-
KOJIbKO IPABHJIbHO PACCUUTAHbI U COOTBETCTBEHHO

BBITIOJTHEHBI TTapaMeTphbl KpErexka, 3aBUCHT JOJI-
TOBEYHOCTh M HAJICKHOCTh Kperexa. Bo MHOrHx
CTpaHax MHUpa KOHCTPYKIIHS 3€JICHbIX TAOMOHHBIX
OTOp TIOJTy4YHJIa IMUPOKOES HMPUMEHEHHE B THIPO-
TEXHUYECKOW MPAKTUKE €CTECTBEHHOTO pa3Melle-
HUSI BOJIOTOKOB. OJTHMM 13 OCHOBHBIX IIPEHUMYIIIEC-
TB JIAHHBIX KOHCTPYKIIMH SIBIISICTCSI MX BBICOKAs
MPOU3BOIUTEIILHOCT. KOHCTPYKTHBHO 3TH Taduno-
HBI IIPEACTABIISIFOT COOOH SIIMKU-KIIETKH, YIIOKCH-
HBIC JIPYT Ha JIpyra ¥ 3aloJIHCHHBIC KAMHEM U pac-
TUTEJILHBIM MaTEPUATIOM.

Knroueewie cnoesa: zemuanvie oamownl, 2uo-
pomexHuyeckoe CmpoumenbCcmeo, YCmouiueoc-
Mb OMKOCO8, IPO3USL, ONOJI3EHb.
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