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Annotatsiya. Ushbu magolada foydali gazilma konlarini gazib olish natijasida hosil bo ‘ladigan yer osti
bo ‘shliglarining yer yuzasiga ta 'siri, shuningdek, ular sabab bo ‘ladigan siljishlar, o ‘pirilish va cho ‘kish
jarayonlari, xalgasimon chuqurliklarning shakllanishi va bunday bo ‘shliglarni bartaraf etishning
samarali usullari ko rib chigilgan. Tadgigotning asosiy magsadi — yer osti kon lahimlaridagi
deformatsiya jarayonlarini o°‘rganish va ularni mustahkamlash uchun zamonaviy usullarni ishlab
chigish, shuningdek, yer yuzasida yuzaga kelgan buzilishlarni gatlamli tamponlash texnologiyasi
yordamida samarali bartaraf etishdan iborat.

Kalit so‘zlar: Foydali qazilma koni, yer osti suvlari, yer osti kon lahimlari, mustahkamlik, o ‘pirilish va
cho ‘kishlar.

BJIMSTHUE ITYCTOT, OBPA3YIOLUXCS IPY JOBBIYE MOJIE3HBIX
NCKOMAEMBIX, HA TIOBEPXHOCTD 3EMJIA 1 METO/IbI MX
JIMKBUJIALIMA
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Annomayusn. B oannoii cmamve paccmampusaemcs 61usHue NOO3EMHBIX NYCHOM, 00PA3YIOWUXCS 6
pesyibmame 000bi4U NONIE3HbIX UCKONAEMbLX, HA NOBEPXHOCMb 3eMU, A MAKICE NPOYECCbl CMeUjeHus,
00pyuieHUs U 0cedanus, Gopmuposanue Koibyedvlx 8NAOUH U d¢hghekmusnsvie Memoovl yYCmpaHeHus
makux nycmom. OCHOBHAsL Yelb UCCIeO08AHUSL — U3YHEHUE NPOYECCO8 OepopMayu ROOZEMHBIX 2OPHBIX
8bIPAOOMOK U PA3PAOOMKA COBPEMEHHBIX MEemo008 UX YKpenieHus, a maxdce 3pgexmusHoe
YCMpaHeHue NOSpedCOeHUll HA NOBEPXHOCMU 3eMIU C UCNOIb308AHUEM MEXHONOUU NOCIOUHO20
MAMHOHUPOBAHUSL.

Kniouesvie cnosa: mecmopoowcoenue nonesHvix UCKONAemvlx, nOO3eMHble 600bl, NOO3EMHbLE 20PHbLE
8bIpAOOMKU, YCMOUYUBOCb, 0OpYULEHUE U OCe0aHle.

THE INFLUENCE OF VOIDS FORMED DURING THE EXTRACTION OF
MINERALS ON THE EARTH’S SURFACE AND METHODS FOR THEIR
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Abstract. This article examines the impact of underground voids formed as a result of mineral extraction
on the Earth's surface, as well as the processes of displacement, collapse, and subsidence, the formation
of ring depressions, and effective methods to address such voids. The main goal of the research is to
study the deformation processes in underground mine workings and develop modern methods for their
reinforcement, as well as effectively mitigate surface damages using layered grouting technology.
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Kirish. Foydali gazilmalarni yer osti usulida
qazib olish natijasida hosil bo‘lgan bo‘shliglar kon
lahimlarining  mustahkamlik  xususiyatlarining
o‘zgarishi bilan tavsiflanadi, buning ogibatida tog
jinslari mustahkamlik tufayli yer yuzasining buzili-
shi va cho‘kishlari bilan bog‘liq o‘zgarishlar sodir
bo‘laladi.

Yer yuzasi cho‘kishlari — yer osti infra-
tuzilmasi shuningdek, tog‘-kon sanoati rivojlangan
hududlarda juda keng targalgan hodisa hisob-lanadi.
Ular asosan suffozaya jarayonlari va boshga
sabablar ogibaqgtida kuzatiladi [1-12].

Adabiyotlar tahlili va metodlar. Tog’
jinslari granulometrik tarkibining o‘zgarishi, yer
osti suvlari harakati tezligining oshishi suffoziya
jaroyonlarini vujudga kelishiga imkon tug‘diradi [5-
6]. Bu esa tog* jinslari tarkibi va strukturasining
o‘zgarishiga, ularning g‘ovakliligi va suv o‘tka-
zuvchanligini ortishiga, muhtahkamliligini pasa-
yishiga olib keladi. Natijada ustki qatlam cho‘kib,
yuqorida diametri 3-7 m gacha, ba’zan 10-50 m
gacha bo‘lgan mayda va yirik halgasimon chuqurlar
hosil bo‘ladi. Buning natijasida yumshagan jinslar
tog’ yon bag‘irlarida ko‘chki hosil bo‘lishi kabi
omillarga sabab bo‘ladi.

Yugoridagi sanab o‘tilgan omillardan kelib
chigib yer osti kon lahimlaridagi gidrogeologik
sharoitlarning o°zgarishi natijasida yer yuzasida
namoyon bo‘layotgan cho‘kish parametrlarini aniq-
lash muammosi ustida ishlash bugunning dolzarb
masalalaridan biri ekanligini ko‘rsatadi. Ushbu
tadgigotning asosiy maqgsadi yer osti kon lahim-
laridagi deformasiya jarayonini o‘rganish va ularni
mustahkamlash yoki to‘ldiruvch materiallar bilan
to‘ldirish hamda yer yuzasidagi buzilishlarni bar-
taraf etishda yirik halgasimon chuqurlarni gatlamli
tamponlash usuli yordamida to‘ldirish hisoblanadi

[6]

Natijalar. Ushbu muammoni hal gilish ikKi
bosgichga amalga oshiriladi. Birinchi bosgichda
konning yer yuzasidagi buzilishlarni geodezik
o‘lchashlar yordamida nazorat qilish, ikkinchi
bosgichida tadgigotning birinchi bosgichida olingan
ma'lumotlar resurstejamkor usulida tamponlash
eritmalarini quyish yo‘li bilan halgasimon chuqur-
larni to‘ldirishning fizik modelini ishlab chiqish
uchun asos bo‘lib xizmat qiladi [8].

Olib borilgan tajriba sinovlari shuni ko‘rsa-
tadiki yer yuzasidagi cho‘kishlarni bartaraf qilish
usulinin ishlab chiqish uchun to‘ldirivchi mate-
rialining joylashish tezligi va uning migdori asosiy
kattalik bo‘lib xizmat qiladi.

Halgasimon chuqurlikni to‘ldirish qatlam
galinligi h=h+h; bo‘lgan sementli tamponlash
eritmasi quyish orqgali bosgichma-bosgich amalga
oshiriladi. Bu yerda hi, hz tamponlash gatlamining
galinligi. Quyidagi 1-rasmda Qulagan kon lahimi
yugorisidagi  halgasimon chuqurlikni  to‘ldirish
sxemasi keltirilgan.

Sementli tamponlash
eritmasi

Puch tog' jinslari

hi=ph: qatlami

= Sementli-tog' jinsli
v/ himoya yotqizig'i

QO \ 133
hy s 75

| = ..|f.' / Buzilgarll
'/ E! % = kon lahimi
B D
1-rasm. Qulagan kon lahimi yuqorisidagi
halqasimon chuqurlikni to‘ldirish sxemasi.

] 'lIln

Muhokama. O‘tkazilgan tajriba sinovlariga
asoslanib, tamponlash halgasining diametri quyi-
dagi formula yordamida aniglanadi.

hi
di=D— 1)
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Umumanolgan h; = h, + h; = % 2)

Bu yerda: hi— pog‘ona raqami,

n — pog‘onalar soni.

Shunga ko‘ra d; = Dg.

Cho‘kishning asosini pastki diametr (d) deb
gabul gilsak, u holda halganing yuqori diametri
quyidagi formula yordamida aniglanadi

D = d + Zhctga 3)

Deformasiya jarayonining funksiyasini tuzish
uchun yer yuzasi cho‘kishining fizik kattaliklarini
ko‘prog hisobga olamiz. Shundan kelib chigib
deformasiya jarayonining quyidagi funksiyasini
olamiz:

@(Ahy -t q.-E-h-d)=0 4)

Yugoridagi formulalarga asoslanib, Pik-
teoremasidan foydalanib, quyidagi funksiyani hosil
gilamiz

d tv Ed?

o (o) =0

Bu yerda: t — deformasiya vaqti,

gc — to‘ldiruvchi materialga tushadigan bosim,

E — to‘ldiruvchi jinslarning deformasiya mo-

()

duli,

W — namlik,

h — to‘ldirish bosqichlari balandligi.

Tog* jinslarining fizik-mexanik va defor-
masiya Xossalarini aniglash uchun olib borilgan

tadgiqotlar namunalarning granulometrik tarkibiga
garab parametrlarning sezilarli tarqalishini ko‘r-
satdi. Hosil bo‘lgan halgasimon chuqurliklarni to‘l-
dirish uchun zarracha hajmi 2,5 mm gacha bo‘lgan
tosh fraksiyalari gabul gilinadi. Har bir tamponlash
gatlami uchun 0,3MPa plastik mustahkamlikgacha
gotuvchi 40 kg/m® migdorda M400 markali se-
mentli eritmadan foydaniladi. Quyidagi 2-rasmda
ishlatilgan sement (1-20kg/m? ; 2—-40 kg/m?) gotish
vagtining tomponlash eritmasining plastik mustah-
kamligiga bog‘liglik grafigi keltirilgan.

P, 350

—— >

kPa 300 y
250 /
200 [ g B—8= 2
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100
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2-rasm. Ishlatilgan sement (1-20kg/m?3; 2-40
kg/m?) gotish vagtining tomponlash eritmasining
plastik mustahkamligiga bog ‘liqlik grafigi.

Xulosa. O‘tkazilgan tadqiqotlar yer yuza-
sining buzilishlarini bartaraf etishda sementli sus-
penziyalari asosida qatlamli tiginlash usulini qo‘l-
lash yuqori samaradorlikka erishildi va yer yu-
zasidagi buzilishlarni bartaraf etish imkonini beradi.

FOYDALANILGAN ADABIYOTLAR RO‘YXATI

Ismailov, A., Israilov, M., Latipov, Z., & Olimov, F. (2024, June). Determination of the optimal
location of workings to reduce losses and difference of panelsNe 7 andNe 7 of H2A formation at the
mining complex of JSC “dekhkanobad potash plant”. In AIP Conference Proceedings (Vol. 3152,
No. 1). AIP Publishing.

Latipov, Z., Uzoqov, Z., & Bobomurodov, A. (2023). DEVELOPMENT OF
RECOMMENDATIONS FOR CHEMICAL FIXATION OF SALT WASTE. Universum:
TexHndyeckue Haykw, (10-7 (115)), 9-11.

Latipovich, K. Y., Yoqubo‘G‘Li, L. Z., Nasritdinovich, T. S., & Shonazargizi, H. M. (2024).
TEXNOGEN CHIQINDILARINING SAQLASHNING OQILONA USULINI TANLASH VA
ATROF-MUHITGA SALBIY  TA’SIRINI KAMAYTIRISH. Sanoatda ragamli
texnologiyalar/I{ludpoBsie TexXHONIOTHH B TPpOMBITIICHHOCTH, 2(1), 181-188.

Latipovich, K. Y., Yoqub o‘g‘li, L. Z., & Normurod o‘g‘li, T. J. (2022). KALIY RUDALARINI
YER OSTI USULIDA QAZIB OLISHNING ASOSIY BOSQICHLARIL.

3aupos, 1. 1., Kapumos, E. JI., & Jlatunos, 3. E. V. (2021). UccnenoBanne XuMHYECKOTO
mporiecca 3aKperuieHHsI COJIEBBIX OTXOJOB B TOPHOAOOBIBAIOIIEM KOMILIEKCE JIEXKaHa0aICKOTO
3aBOJia KAMMUHBIX yaoOpenuit. [Ipobnemsr HeapononszoBanus, (3 (30)), 40-53.

Kapumos, E. JI., Jlatunos, 3. E. V., Boiimyponos, H. A., & A6aunaszapos, Y. B. V. (2022).
AHAJIN3 WCCJIEJIJOBAHMI TIPOIIECCA PA3PYIIEHUS T'OPHOI'O MACCHBA
3APSAJAMU B3PLIBUATHIX BEHIECTB C MHEPTHBIMU CEPJJEUHUKAMM. Oriental

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

www.srt-journal.uz

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD

MINING METALLURGY AND MANUFACTURING INDUSTRY

24


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR (E) ISSN: 3030-3214
OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH Volume 2, Ne 4-1
DIGITAL TECHNOLOGIES IN INDUSTRY 2024

renaissance: Innovative, educational, natural and social sciences, 2(12), 207-212.

7. Kapumos, E. JI, JTatunos, 3. E., & XyxakynoB, A. M. (2019). TexHonorus mpoXoKu BEIPabOTOK
Ha Tro0eraTaHCKOM MECTOPOKICHUN KAJTMHHBIX COJICH.

8. Kapumos, E. JI., Xyxakynos, A. M., & Jlatunos, 3. E. V. (2020). I'napasnuueckas 3aknajaka
BBIPaOOTAHHOTO MPOCTPAHCTBA MPH MOJ3EMHOM 100bue KaniHbIX pyad. Journal of Advances in
Engineering Technology, (1), 25-28.

9. Kapumos, E. JI., fIxy6os, C. W., Anuxynos, I'. H., & Jlatumnos, 3. E. (2018). I'eomunamuueckue
aKTHUBHBIC 30HBI TIOOETETAHCKOTO MECTOPOXKICHUS KAJIMHHBIX coneil. [OpHBI BeCTHHK
V36ekucrana.—Hasow, (2), 41-44.

10. Kapumos, E. L, SAxy6os, C. U., Myponos, 11. O., Hypxonos, X., & Jlatunos, 3. E. (2018).
DKoJjoruveckre acnekTol JlexxaHabaackoro pyJaHOro KOMIUIEKCa MO J00bIYe KalUHHBIX PY/I.
T'opuerii BecTHUK Y30ekuctana.—Hasow, (3), 23-27.

11. Jlatunos, 3. E. Y., Bo6omypomos, A. . V., & Xacanos, I1I. P. V. (2022). BBIbOP ITAPAMETPOB
CUCTEMBbI PASPABOTKU ITPU OTPABOTKHU IMTAHEJIMNe 5 HA TOPHOAOBBIBAIOIIIEM
KOMIUIEKCE JTIEXKAHABAJICKOI'O 3ABOJIA KAJIMMHBIX YJIOBPEHWH. Universum:
TexHuueckue Haykwu, (10-3 (103)), 11-13.

12. Jlatunos, 3. E. V., Kapumos, E. J1, Illykypos, A. O., Xynoit6epaues, O. JI., & Hopkynos, H. M.
VY. (2021). MoaenupoBaHre ¥ YCTAaHOBJICHHE KOOPJMHATOB IIEHTPAa Macc OTBajia U XBOCTOB
TrobGeraTancKoro KauitHOro MectopokaeHus. Universum: TeXHUYECKUe HaykH, (2-2 (83)), 25-28.

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI www.srt-journal.uz
IF'OPHOJOBBIBAIOIIASA METAJITYPI'US U OBPABATBIBAIOIIASA ITPOMBIIIJIEHHOCTD
MINING METALLURGY AND MANUFACTURING INDUSTRY 25


http://www.srt-journal.uz/

