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Résumé / Abstract: The equivalent stress concept is well-established, since
it is rather useful for formulation of phenomenological material models. How-
ever, there is no connection to any physical principles or the microstructure
known, which is a disadvantage of the concept. Despite of it, numerous hypothe-
ses based on the equivalent stress are known and used in applications more or less
successfully. As a basis for systematization of different models the Unified
Strength Theory (UST) was proposed by Yu. It can be used in order to describe



incompressible inelastic material behavior as well as compressible materials with
different behavior at tension and compression. In this paper Yu’s theory is
analyzed, compared to the existing models and approximated by simpler ones.
For the UST and other models the Poisson’s ratio and the hydrostatic stress are
computed. Using the Poisson’s ratio at tension as well as simple stress relations
different models are compared to each other. Constraints for parameters of the
model based on the latter values can be provided. In order to reduce the number
of the models an alternative systematization based on the geometrical properties
of the equivalent stresses is suggested. In this systematization the model of Yu

plays a quite important role.
Kolupaev V. A, and Altenbach H. , Considerations on the
Unified Strength Theory due to Mao-Hong Yu (in Ger-
man), Forschung im Ingenieurwesen, 2010, 74(3).135—
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MHAFHABRAABR SO I TES LS RAUNERLFHTERR AT A
N “ABBRARRAY . PERF AR BRAERRR TR E T A2, 4
#4284 Tresca, Mises,Mohr,Coulomb ¥ BA £ 25 % T — A% El'/\/g"; “A&
SEFTTE-BRGERANMEAFBRIEL”,
BHRKEWIRILBE L, Uni fied Strength Theory and Its
Applications ¥4 . (F1%¥ 3R H2004,34(4); 562—563.

“HHEERRRMBFPORANEZL ~, A5 EHEELHH, FLE
FERFREL BT ERBIHIBREMTH R OAS, LALFSHNE, HH
RFE S BN AT LRFORE., AENANBERARR, S804 5
AR ZCRFRLE SHORAR B FLLNHAH R RE EA L0
BEFRER S THREREFEN —NE MR BRERR, 2 A2 ZUEF
Ble WX EHBALFRAUN LU R TR L ARG E L.,

(D "E;S’:_——Iﬁi‘émf&i##%%*%&/ﬁﬂ%,ﬁfﬁ’téﬂ%ﬁﬂi——%Fl%iﬁi&
AW, BETHAGEE, LK T E

(D EAYTEFE LRI, EL#N%@] ML, R

(D BB CEANIETEFABALEAL, B é']%-@ %%iﬂb FofRAR
R B 36 R F 2 T 8 R

DEBERCABRAH S BREEEN R AR IEE, S T AEHRAAE
AREHREZZNFEMABLIY SRFLELERTAAIE R, TUHAES S

P 3 —_—



BARB, ALBL HEAAT EHAR  ERE5HTITFE.
AEBBIEANEA RERTEAGBREFSBEBELARY ; RiELR
MHFERFEEERE AR DR TN RARG RS R E BRI R, T
BEARIEMBANL ALIERTAAMHSG—BRERR, REELE LA
MG — BB BB ANLAE.”
VB 5% 2, o B B o TR B, B o TR B A B
¥,200245 8 31H.

“RTXRMER, B 1882 32 KRB AR, H HA M — IR A 172 RIHF
HER, AR RBARKWE A, & E & LR 2T RIS H @Rk
B A RRGBEHIHANGE —R—F XA,

08260 FRUK, REBLEXBRFAREHRBEI TR REL B F
G—REAL FARAAEENERLEL, WAL TEREEBELERMIE, 4
BRIFHEBEARAEMGBARS, BRALARKG T2 E AL

BRI HEFREM A LRBEEIZRSEEER . 2HY

BEMA. BEEIEHEE, THHE %), B%y
B, 2002, 85 186 T,

“AREBATELEATAABBRHUATH S Hbfkmdbie , K MR 47T
ETINTRAZBAHBTH ML PRERET SRLBEENKR, ARFEFAR
BRFEFENLFORGUFERL  RANREMMECRABERREZLEMES,
# ﬁli&%&iuﬁﬁi}izﬁ%ﬁvmiﬁ&#ﬁﬂ,ﬂﬁ%%%iﬁ‘:ﬁi’ SO MERE KB
B o7,

ERR.BEMCTEIRERELDL . EEHF, S 42, BER,
EAMRBRIE . AL AR R IR R AR R R LD B AR
R BB B 4, Rk 5 Wit ), 2001, 21(3) 184 - 192,

“The UTS is advantageous over other failure criteria because it encompasses
all other established criteria as special cases. Or, such criteria are merely the
linear approximations of the UST. Moreover, the parameters of the UST are

easily obtained by experiments, ”
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Xuesong Zhang, Hong Guan, Yew-Chaye Loo (Dean,
School of Engineering, Griffith University Gold Coast
Campus, Australia) “UST failure criterion for punching i
shear analysis of reinforcement concrete slab-column con-
nections”. In; Computational Mechanics— New Frontiers
for New Millennium , Valliappan S. and Khalili N. eds.
Elsevier Science Ltd, 2001, 299 - 304.

“The value of b ranges from 0 to 1 for any convex strength envelope. When
the effect of the intermediate principal shear stress is ignored (b=0), the UTSS
expression is equivalent to Mohr-Coulomb’s criterion. When the effect of the
intermediate principal shear stress grows to its fullest (6=1), it is Yu’s primi-
tive twin-shear strength (TSS) criterion. For all materials, this effect of the in-
termediate principal shear stress varies between 0 and 100%; that is, 0<Cb<C1.
Different values of the weighting coefficient b generate a series of new strength
criteria. Any existing criterion may find a particular value of b to match its shape
function in the deviatoric plane, The trajectories of the UTSS criterion in a devia-
»

toric plane can be seen in Fig, 3.

“Yu’s UTSS theory has a sound theoretical background. ”
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for an improved version, which takes into account the effect of all three principal

stresses. ” (p. 1459)

“The beauty of the twin-shear-unified strength theory is her feasibility in
difining the convex shape of the surface., Setting the value of the controllable
convex parameter b to 0 or 1 yields the lower and upper limit of the convex shape
function. For any arbitrary value of 4, the shape function can be written in the
following form:

It is worth notinh that b reflects the influence of the intermediate principa
stress on the material strength. Besides, it encompasses all prevailing yield or
failure criteria. ” (p. 1459 — 1460)
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Singapore) and Qiang H. F. , “Normal high-velocity impac-
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procedures”, In: Computational Mechanics— New Fron-
tiers for New Millennium, Valliappan S. and Khalili N.
eds. Elsevier Science Ltd, 2001, 1457 — 1462,
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