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1. bMoMexaHr4yeckaa posb

OCTaToO4YHbIe HAMPAXKEHWMA CYHUTAOTCA KPUTUYECKW BaXKHbIMU 019
CHIKEHUA FPagUEeHTOB HanpPaXKeHUM 1 nogaep»aHma UanonormyecKkmx
OYHKLMM, OCOOEHHO B apTepuax 1 OpYyrnX TKaHax, HECYLLMX Harpy3Ky.

o Fung,Y.C. (1991). What are the residual stresses doing in our blood vessels?. Annals of
biomedical engineering, 19(3), 237-249.

o Ogden, R. W. (2003). Nonlinear elasticity, anisotropy, material stability and residual stresses
in soft tissue. In Biomechanics of soft tissue in cardiovascular systems (pp. 65-108). Vienna:
Springer Vienna.

o Sigaeva, T, Sommer, G, Holzapfel, G., & Di Martino, E. (2019). Anisotropic residual stresses in
arteries. Journal of the Royal Society Interface, 16.

o Ciarletta, P, Destrade, M., & Gower, A. L. (2016). On residual stresses and homeostasis: an
elastic theory of functional adaptation in living matter. Scientific reports, 6(1), 24390.
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Fung, Y. C. (1991). What are the residual stresses doing in our
blood vessels?. Annals of biomedical engineering, 19(3), 237-249.
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CHUYKEeHME rpageHTOB HanpayKeH MM
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OCTaToOYHble HaNpPSKeHMa: broMexaHM4yeckasa Posb

o PaBHOMepHOEe pacnpeneneHme
HaMPAXEHWW MOBbLILLIAET 2PPEKTUMBHOCTD
apTepu B BblOEPXKMBAHUM HArpy30K.

Mepaua

AnBeHTUumA NHTUMa

o CornacoBaHHag pa6OTa MMadKoOMblLLEYHbIX
BOJTOKOH: Ka>Xgoe BOJIOKHO BHOCKT MNMOYTU
OOVNHAKOBbLIV BKMa4, B COKpPaTUTel1bHYKO CUJTY

FnagKomblweyHble

npn perynampoBaHM KPOBOTOKA KNeTKM SHaoTeNni
o KoH LellumnMd roMeoCTaTNHeCKINX BHewHss ynpyras
5 membpaHa BHyTpeHHAs
HallTopHAXEH MW ynpyras

membpaHa

OcTaToYHble HanpaXkeHna HeobxoaMbl A4
DYHKLUMOHMPOBAHWA TKaHEN M FrOMeoCTa3a.



AOPTa KaK C/TonCTad CTPYKTypa
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«it is not clear whether the transmural stresses became more uniform due to residual
stresses or Not».

Sigaeva, T, Sommer, G., Holzapfel, G. A, Di Martino, E. S. (2019). Anisotropic residual stresses in
arteries. Journal of the Royal Society Interface, 16(151), 20190029.
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2. MeToabl U3AMePEeHUa N KOTMYECTBEHHOW OLEHKM

o OKCNEePUMEHT C YI/IOM PacKpbITUS
Nelson, D. (2012). Review of methods for determining residual

stresses in biological materials. In Experimental and Applied
Mechanics, Volume 4: Proceedings of the 2012 Annual
Conference on Experimental and Applied Mechanics (pp. 173-

182

o Mogoenu pocTa 1 peMooenmpoBaHMS A8 HaXOXXOeHMA Nons OCTaTOYHbIX HaI'IpFl)KeHl/lVl 11



3. [TocTpoeHme onpegendwmx COOTHOLLEHUI

- CTapT ¢ KOHOUIypaL W CBOBOAHOM OT HAarpy30K M HanpPaXKeHWm, HeKom
BUPTYaNbHOW KOHOUIYPaL UK

- OCTaTO4YHbIE HallpAXXeHMHA BKJTFOYEeHbl B oripeaesidroulee COorTHoweHne

o Ciarletta, P, Destrade, M., & Gower, A. L. (2016). On residual stresses and homeostasis:
an elastic theory of functional adaptation in living matter. Scientific reports, 6(1),
24390

o Johnson, B. E, & Hoger, A. (1995). The use of a virtual configuration in formulating
constitutive equations for residually stressed elastic materials. Journal of
elasticity, 41(3),177-215.



4. BnnaHme Ha poCT, peModenmnpoBaHMe TKaHeW

- BAnaroT Ha pOCT, yCTOMUYMBOCTb, MOpPQpOoreHes
o Dong, H, Liu, M, Martin, C, & Sun, W. (2020). A residual stiffness-based model for the

fatigue damage of biological soft tissues. Journal of The Mechanics and Physics of
Solids, 143,104074.

o Liu,C,Du,VY, Ly, C,&Chen, W. (2020). Growth and patterns of residually stressed core—
shell soft sphere. International Journal of Non-linear Mechanics, 127, 103594

o Huang, W, Li, B, & Feng, X. (2023). Mechanobiological tissue instability induced by
stress-modulated growth.Soft matter

- KOHTpOﬂb Ha4aJTIbHOIO OCTaTOHHOTIO HallpHAXeHWA OJ19 VITPaBI1eHWA
MNatTrepPHOB

o Du, VY, etal (2019). Prescribing patterns in growing tubular soft matter by initial residual
stress. Soft matter, 15(42), 8468-8474.

13



Stress-free case 24 hours

Residually stressed case

B

Fig. 3 Growth-induced buckling of bilayer tubes (inner layer: swelling hydrogel, outer layer: inert rubber) with (A) stress-free and (B) residually
stressed initial states. By shrink-fitting, we created a non-zero initial residual stress in (B) (compressive hoop stress in the hydrogel, tensile hoop
stress in the rubber). Otherwise, (A) and (B) have the same initial geometry and material parameters (R, /Ry ~ 1.8, Ry/R; = 1.5, u'"™ /u® ~ 0.2).

Du, Y, et al. (2019). Prescribing patterns in growing tubular soft matter by initial
residual stress. Soft matter, 15(42), 8468-847 4. 14



Cnacmbo 3a BHMMaHMe
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