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ARAZ CAYI UZORINDO YERLOSON “XUDAFORIN”
SU ANBARINDA APARILAN NOZORI TODQIQATLAR

Giris. Su anabarlarimin lillanmasinds sa-
hil yamaclarinin yuyulmasi vo dib gotirma-
lori 6nomli rol oynayir. Ona gora hacmlari
oncadon miiayyanlosdirmok olduqca vacib-
dir.

Su anbarlarinin 61 hacmi asagidaki gisturla
hesablanir [1]:
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Y. W;— su anabarina il orzindo daxil olan
axmin comi hacmi; y; — su anbarinin dibino
¢okan lillarin hacmi gokisi; k; — su anbarinda
¢okan lillarin xassalarindan asili olaraqg, on-
larin yumsaldilma amsali olub, k1=1,3 gabul
edilir; k, — tizon lillorin 10 + 20 %-i goador
gabul edilon dib lillorinin ¢6kma vaziyyatini
nazors alan amsal olub, ko=1,2 gotiiriliir; T —
su anbarinin lillonma miiddati olub, asagidak1
diisturla tayin olunur:
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W), — su anbarinin hesabi hacmi; W, — ¢ayin
illik orta axin hacmi; W, — sahilin yuyul-
mas1 naticasinds su anbarmin dibino ¢ékon
lillarin hocmi olub, yamaclarda qruntlarin xii-
susiyyatlorina gors toyin edilir [2]; f — asih
(tizon) lillorin hacminin (W,) dib lillarinin
hacmina (Wq) nisbati: B = W, /Wy; 11 Vo
—asil1 va tizan lillarin hocmi ¢akisidir.
“Xudaforin” su anbarina yaxinlasdigca
Araz cayinin Iran torofinin sahili sart qayaliq
yamaclarindan, Azorbaycan torofinin sahili
iSo osason ¢ox da boyik mailliya malik
olmayan dagoatayi orazilordan ibaratdir (sokil
1). Digor ¢okilis fragmentinda iSo sag qayaliq

55

sahil goriintiids qalmaqla Araz ¢ay1 axininin
macranin genislonan hissasinds “Xudaforin”
su anbarina qovusma vaziyyati gostorilmisdir
(sokil 2).

Sakil 2.

Miilahizalar va tohlillor. Qafan vo Qaca-
ranin dag-madon Sonaye tullantilarinin torki-
binds daha ¢ox Oxgugayina axidilan agir me-
tal hissaciklari Araz cayi il nagl olunaraq su
anbarinin giris hissasindon baslamagla ¢ayin
sol sahil yamaclarinda ¢okiirlor. Agir metal
¢okiintiilarindan baslamgla ekoloji monitoring
grupunun 09.01.21+14.06.21 tarixli malumat-
larina asason bunlar1 agsagidaki kimi geyd et-
mok olar [3]: normaya gora misin migdari 1,4
dafadan, molibdenin migdar1 1,7 dofadan, orta
hesabla mis-molibden (Cu) garisiginin miq-
dar1 2 dofodon; nikelin (Ni) migdar1 7,1 do-
fadon; kadmiumun (Cd) migdar 4,8 dofodon;
domirin (Fe) miqdar1 3,8 dofodon; manganin
(Mn) miqdar 3,6 dafadon vo sinkin (Zn) mi-
qdari isa 1,2 dafadan ¢ox olmusdur.
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Araz ¢aymin su anbari daxilindoki macra
hissasine das-qum-¢ingil-lil ¢okiintiilarinin
aximla dib gatirmalorinin hesabina daginma-
sin1, sol sahilinda isa zorarli metal tullantila-
rinin ¢okdiiyiinii nazars alsaq (sokil 3), anba-
rin istismar1 dovriinds Su Saviyyasinin miito-
madi olaraq toraddiid etmasi (doyismasi) su
miihitinds ekoloji problemlor yaratmis ola-
caqdir va suyun keyfiyyatinoa ciddi tosir gos-
toracokdir. Dib ¢okiintiilorinin macrada he,
agir metal ¢okiintiilorinin iss sol sahil yama-
cinda miivafiq doarinliklords yataraq forma-
lasdigini nazars alsaqg, zaman (illor) kegdikdo
proses doyisir.

Noazari tadgiqatlar. Su anbarinda soviyys
VNBS-ds olduqda, suyun metal ¢okiintiilori-
no hidrostatiki tozyiqi onlarin macra hissays
dogru meyllonmasinin qarsisint Xeyli alir.

Ancagq anbarda suyun saviyyssi VOHS-a
diisdiikds isa hidrostatiki tozyiqin siirlismoya
qars1 miiqavimat qiivvasi kaskin olaraq aza-
lir. Metal ¢okiintiilorinin tifiiqi miistoviys na-
zoron meyl bucagmin o, macrada sol vo sag
sahil xatlorinin yamacliq amsallarinin mz va
m2 oldugunu bilarak, sokil 3-do gdstarilon
hesablama sxemins asasan sol sahil yamacin-
dak1 metal ¢okiintiilorinin miistovi siirlismayo
goro dayanigli olmasi (siirlismomasi) tligiin
asagidaki sort 6donilmalidir [4, s.95]:
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burada: G — metal ¢okiintiilarinin sol sahil
yamacinda formalasdigi yatiminin ¢okisi:

G:gbh (pCUhCUICU +/Onhn|n +pChCIC+
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b, — miistavi mosalo hali ii¢iin hesab1 eni

bh=1,0 m; W, — metal ¢okiintii tizarindaki su-

yun 6li hacm saviyyasindon asagida olan ¢o-
Kisi:

1
W, = vwbn(Hons — h))?ctga,  (5)
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Yw — suyun hocmi coKisi: ¥, =
—1;’(31\,:; Hgps— SU anbarmin 6lit hacm soviy-
yasindan macranin dibinadak olan darinlik:
HOHS = VOHS_Vle, Gll' Glz V3 Gl3 —
mocra dibino he dorinliyinds ¢okon lillarin
cokKisi:
1
Gy = Svibpmyhi;

1
Gz = Vibpbihy; Gi3 = EVlbhmzhzz’ (6)

y; — diba ¢okan lillarin hocmi ¢okisi; k,,—
miistovi siiriismays goro dayaniqliq omsali
[5,s.66]: kn=1,1+1,25, ¢, — macranin dibins
¢okoan lillorin daxili siirtiinma bucagi;

W1 — su anbarmin 6lii hacm saviyyasindan
asagida ¢okon dib lillarinin sothinadok Hers
— hy dorinliyinds suyun maili yatimli metal
¢okiintiilorinin siirlismasing garsi hidrostatiki
tozyiq qiivvasi olub, asagidaki diisturla hesa-
blanir:

1
W, = Eywbh(H()HS - hl)z- (7)

(3) sortinin 6danilmadiyi halda macra di-
bina ¢okmiis lillor metal ¢okiintiilorinin sii-
riisma tasirinin naticasinds sagdaki qayaliq
sahili istigamotinds miioyyan gador galxaraq,
davamli golon aximinin yonaldici tasiri ila lil-
metal ¢okiintiilori qarisiginin anbar boyu dai-
mi basilmis zonada yayilmas: miisahido edilo
bilar.

Natica. Su anbarinin daimi basilan zo-
nasinda yayilmaintensivliyi artan zararli lil-
su-metal ¢okiintiilorinin qaris181 yuxariya
dogru ovval uzunmiiddotli basilan zonada,
sonra iss qisamiiddatli basilan zonada suyun
on yuxari st sathinadok yayilmaga davam
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edir. Qeyd edilan bu ciir ciddi pozulmus eko-
loji tarazligin (1)+(7) diisturlarindan istifado
edorok movcud vaziyyati hom nozari yolla,
hom do ekoloji monitoringlor apariimagla
(sudan analizlorin gotiiriilmasi ilo) yoxlamaq
oldugca vacibdir.
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ANNOTASIYA

Su anbarlarmin istismart dovri lillorlo
dolma (61i) hacminin, anbar daxili su basq-
sinin tosiri altinda qalan sahil yamaclarindaki
gruntlarin yuyulma hocminin tapilma qayda-
siin izahi verilmisdir. Araz ¢ayinin girklon-
mo monboalari vo girklondiricilar gostarilmak-
la, ¢aymn bulanighigmmi normadan dofalorlo
¢ox artiran toksik metal tullantilarinin “Xu-
daforin” su anbarinin sol sahil yamaclarinda
gozlonilo bilon ¢okmo prosesi asaslandiril-
migdir. Cokmasi gézlonilon bu metal tullanti-
larinin yamac va ¢ayin maocrasi boyu miistovi
slirlismaya gora nazari yolla hesablama me-
todikasi islonmisdir. Siirlismanin bas veraca-
yi halda “Xudaforin” su anbarinda ¢irklondi-
ricilorin yayiliraq suyun bulanigliginin art-
masini1 miisahido etmak ti¢iin ekoloji monito-
ringlorin aparilmasi tovsiys edilmisdir.

Acgar sozlar. Cokon lillar, agir metal ¢o-
kiintiilar, Sanaye tullantilari, ekoloji prob-
lemlor, miistovi siiriisma, daxili stirtiinmo
bucagi, ekoloji monitoring.
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PE3IOME

JlaHo mosicHeHHe K METOJMKE HaxOxkJie-
HUsl 00beMa 3auiieHHus (MEPTBOTO) 32 MIEPHO]]
IKCIUTyaTalliil BOJOEMOB M O0bEeMa CMBIBA
TPYHTOB Ha OEpEeroBbIX CKJIOHAX MOJ MAei-
CTBHEM HaIlopa BOJbI BHYTPH BojloeMa. YKa-
3aHbl UCTOYHUKH 3arps3HEHUs peku Apas u
3arpsI3HSIONIME BEIIECTBA, a TAKXKE IPOIECC
00pa30BaHMs TOKCUYHBIX METAITUYECKUX OT-
XOJIOB, TOBBIIIAIOIIMX MYTHOCTH PEKU BO
MHOTO pa3 00JIbIlIe HOPMBI, YTO MOYKHO OXKH-
JIaTh Ha JIGBOOCPESIKHBIX CKIIOHAX «Xymade-
PUHCKOTO»  BOJOXPAHWIIMUINA, OMPaBAAHO.
Teoperndecku pa3zpaboTaHa METOAMKA IMOJ-
cYeTa ITHX METAJIO OTXO0B, KOTOPBIE MPE/I-
MOJIaraeTCsl BBIMAJCHUE, IO IIOCKOCTHOMY
CKOJIBKEHHUIO T10 CKJIOHY U pycIly peku. B ciy-
Yyae BO3HUKHOBEHUS OIMOJ3HS PEKOMEHyeTCs
MPOBOJIUTH JKOJOTHYECKUIT MOHUTOPHHT C
LENbI0 HAOMIOCHUS 3a PaclpOCTPaHEHUEM
3arps3HSAIONIMX BEIISCTB W IOBBIIICHUEM
MYTHOCTH BOJIbI B BOJIOXpaHuiuie «Xyaada-
PHUHY.

Knwueswvie: [llnamvi, omnodxcenus msi-
JHCENbIX Memanios, NpOMbIUIEHHbIE OMX0-
0bl, 9KON02UYeCcKUe NPobembl, NIOCKOCHMHOE
CKOJIbIICEeHUe, V20l BHYMPEHHe20 MpeHUs,
9KON02UYECKULL MOHUMOPUHE.
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ABSTRACT

An explanation of the procedure for find-
ing the volume of silting (dead) during the
operation period of water reservoirs, and the
washing volume of soils on the coastal slopes
under the influence of water pressure inside
the reservoir is given. The sources of pollu-
tion of the Araz River and pollutants are in-
dicated, and the process of toxic metal
wastes, which increase the turbidity of the
river many times more than the norm, which
can be expected on the left side slopes of the
"Khudafarin" reservoir, is justified. The
method of calculation of these metal wastes,
which are expected to fall, according to the
planar slide along the slope and the river
channel, has been developed in a theoretical
way. In the event of a landslide, it is recom-
mended to carry out ecological monitoring in
order to observe the spread of pollutants and
the increase of water turbidity in the
"Khudafarin" reservoir.

Key words: Sludges, heavy metal sedi-
ments, industrial waste, environmental prob-
lems, plane sliding, angle of internal friction,
environmental monitoring.
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