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AKTyalbHOCTh pabOThI O0YCIIOBJICHA HEOOXOAMMOCTBHIO TOBBIICHHUS Y((EKTHBHOCTH THAPOPA3PHIBA
macta (I'PI1) B ycrmoBUsX TOHKOCIOUCTBIX KOJUIEKTOPOB, IJ€ TPATUIIMOHHBIE MOAXObl K MOJCIHUPOBAHUIO
paclpoCTpaHeHUs] TPEIIMH MOTYT JaBaTh CYNIECTBEHHBIC MOTPENTHOCTH. B mpakTtuke HeTemoObun BCE
Yalie BCTPEYAIOTCS 3aJIeKU C MOIIHOCTBIO MPOAYKTHUBHOTO TiacTa MeHee 10 MEeTpoB, XapaKTepU3yIOIIHeCs
4epeI0BaHUEM MTECYAHUKOB, aJICBPOJIMTOB U APTHIUTUTOB. ITO CO3MaET crienn(pUIecKue YCIOBHSI ISl PA3BUTHS
tpewuH I'PII, TpeOyromue neTanbHOro u3yyeHus.

HayuHas HOBM3Ha HMCClEIOBaHUS 3aKJIFOYAETCA B AHAJIN3E PACHPOCTPAHEHUS BEPTUKAJIBHBIX TPEIIMH B
YCJIOBHSIX MJIBIX MOIIHOCTEH PO IyKTUBHBIX TUIACTOB. B 3HAYNTEIBHOI /10JI€ HAYYHBIX PAOOT aKIIEHTHPYETCS
BHUMaHHE HAa 00pa30BaHWM W PACTPOCTPAHEHUHU TPEIIUH C TPAaHUYHBIMU ycioBusMH Oosee 20 METpOB B
BbICOTY [ 1], 0/iHaKO MPOAYKTHUBHBIH IJIACT MOKET UMETh CYMMAapHYO MOIIIHOCTh MeHee 10 MeTpoB, B KOTOPBIX
YepeyroTCs MeCYaHUKH, AIEBPOIIUTHI U apriiunTh [2]. B pabote [3] oTMedeHO, 4TO TIpU pacKPBITUHU PO UITH
o0pa3yromielics TPEIIMHBI 3aBUCHT OT HaNPsHKeHUH B citoe. COorylacHO MCCIIeOBAHUSM [4], paclipOCTPaHESHUIO
TPEIIMHBI CKBO3b CJIOM MOTYT IPENSATCTBOBATH OOJbINAs PAa3HOCTh HAIPSHKCHWN BJOJb IJIacTa KPOBIIH,
MeHbIIHI MOy b FOHTa 1 60mbimii KoddduimenT [Tyaccona mopos!.

B pamkax nanHO# paGoThl OyA€T IPOBEIEHO UCCIIE0BAHUE PA3BUTHS BEPTUKAJIbHOM TPEIIMHBI HA IPUMEpE
(U3HYECKOTO IKCIIEPUMEHTA. DKCTICPUMEHT MTO3BOJIUT YTOYHUTH 3aKOHOMEPHOCTH PACTIPOCTPAHCHHSI TPEIIHH
B CJIOMCTBIX CPEIaX MaJOl MOIIHOCTH U OLICHUThH BJIMSHUE MEXAHUYECKHUX CBOMCTB MOPOJ HA F€OMETPHIO
TpeutuHsbl. [lomydeHHbie pe3ybTaThl MOTYT OBITH UCIIOJIB30BAHBI JJIs cOBepIieHcTBoBaHus mojeneit ['PIT B
CJI0’KHBIX F€OJIOTUYECKUX YCIIOBUSIX.

Jlutepartypa

1. Aboozar G., Mikhaliovich P.V. Hydraulic fracture optimization by using a modified Pseudo-3D model in multi-layered
reservoirs // Journal of Natural Gas Geoscience. 2018. https:// doi.org/10.1016/j.jnggs.2018.08.004

2. Tpywxosa JILA., Jlapuues A.U., Ckauex K.I', Bocmpukos O.U., I puyenrxo C.A., I'anun A.B., Muxaiinoe C.A., Cepeees /[.A.
I'eosornueckoe CTPOCHUC U YCJIOBUS (1)OpMI/IpOBaHI/I$I HEOKOMCKHUX PE3C€pPBYyapoOB IOr0-3ar[az[H0r0 IIOAHATHUA IO)KHO-HFYHCKOFO
Mectopoxkaerntt // Hedrerazosas reonorus. Teopus u mpaktuka. 2008. T. 3. Ne 2.

3. LinkovA.M., Markov N.S. Improved pseudo three-dimensional model for hydraulic fractures under stress contrast// International

Journal of Rock Mechanics and Mining Sciences. 2020. Vol. 130. P. 104316. https:// doi.org/10.1016/j.ijrmms.2020.104316
4.Zhao L., Zhang A., Wu G., Chen Z., Liu W., Wang J. Study on the Vertical Propagation Behavior of Hydraulic Fractures in Thin

Interbedded Tight Sandstone // Processes. 2024. Vol. 12. P. 2375. https:// doi.org/10.3390/pr12112375

Paboma evinonnena 6 pamxax cocyoapcmeenno2o 3adanus Munucmepcmea HayKu u vicuie2o oopazosanus
P® (mema Ne 125012100531-7).

EXPERIMENTAL STUDY OF THE GEOMETRY OF HYDRAULIC FRACTURING CRACKS UNDER
LOW-CAPACITY CONDITIONS OF A PRODUCTIVE RESERVOIR

N. A. Yudochkin, A. A. Tairova, G. V. Belyakov

Sadovsky Institute of Geospheres Dynamics of Russian Academy of Sciences, Moscow, Russia
* E-mail: rood818181@gmail.com

The relevance of the work is due to the need to increase the efficienc of hydraulic fracturing in thin-layer
reservoirs, where traditional approaches to modeling crack propagation can produce significant errors. In the
practice of oil production, de posits with a productive reservoir capacity of less than 10 meters are increasingly
found, characterized by alternating sandstones, siltstones and mudstones. This creates specific conditions for
the development of fracturing fractures that require detailed study.
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The scientifi novelty of the study is the analysis of the propagation of vertical cracks in conditions of low
capacity of productive formations. A significan proportion of scientific papers focus on the formation and
propagation of cracks with boundary conditions of more than 20 meters in height, however, a productive
reservoir may have a total thickness of less than 10 meters, in which sandstones, siltstones and mudstones
alternate. It was noted in that when opening, the profile of the resulting crack depends on the stresses in the
layer. According to research, the propagation of cracks through the layers may be hindered by a large stress
difference along the roof layer, a smaller Young»s modulus and a larger Poisson»s ratio of the rock.

Within the framework of this work, a study of the development of a vertical crack using the example of a
physical experiment will be conducted. The experiment will make it possible to clarify the patterns of crack
propagation in low-power layered media and evaluate the influence of the mechanical properties of rocks
on the crack geometry. The results obtained can be used to improve hydraulic fracturing models in difficul
geological conditions.
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