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Continuum
based numerical
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Numerical Manifold Method

SUERZE (NMM)

2. Q}E_TEHL_L '5 3 EJEF;
3.8 T MRS BRI

Proposed by Gen-hua Shi in 1991 at UC Berkeley in one paper
titled “Manifold method of material analysis ”, published in
Transactions of the Conference on Applied Mathematics and
Computing (9th) Held in Minneapolis, Minnesota on 18-21 June

1991.
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2. BB IE(NMM) —sruisisis
EATTINREIT - mevasis B ol @ & e e B ERE A

u(x, y) = wi (x, Y)uf (x, y) + wo (x, y)ud (x, y)+ws x, y)ub(x, y)

INEREY : WRRMIDRE REhad -
w,(r)=0, if rgQr = =§azbf —ZINTURIX
0<w,(r)<1, if reqQr =g A {], x,y,x‘z,ag;,f,...}

" . y 0 . 0 30 . 30
> w(r)=1.if reQ =HRHME iﬁcnsz, Jrsin 5. Jicos o, Visin ]
i=1
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FEM vs. NMM

FEM: A% L ZE X R EKFaFGEFE(IMBERKIERXRETRE)
NMMZE = F LEZEX KX ER E2IEF L EXFGEREIA
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¢ RSB IESERNUZEDEXEU T MEE
(1) HURIRHESHEER : ((FERFINDTR
(2) FRHELIRT : F5if
(3) AZHEN : &S
(4) ERDIE . BE. BEH



NRImT A

¢ RIRRYEFARNCASHEXIGH RN RN DZNT RIE : FEfISREE
2 IimFTIE Williams SR8 EHIRIRIIR
(Vo) = (W, Wa, W3, Y} = J?cosg, ﬁsing. J/rcos % J?sin?
Uﬂ)\ﬁﬁ%ﬁl SfVEES 7]
SRMERRRLER  BRETHEEE v - [0)]- Y
BEERE - %O LR S e T ke M e
FHEEHE di— [u [ pi gl olt ol ot it it it it ]T~

Williams ML. On the stress distribution at the base of a stationarycrack. Journal of Applied
Mechanics 1957; 24:109-114.



3. MG ENHE—sRagns

¢ RS RHAMNSHBE : 1588 xDuffy TR
k2= 2ban: DIVEE2 7] iv’?cns > Jrsin? >+ Jicos> 7~ q’?sini

s | 1 1| (EHRABEFRDE
[B'6aQ [B'DBAO |y Yy (MGauss)

I o= =
MRHhmE  RIEER 1P B N

r')(Duffy TRE f—f f fx Jr'}ti:mra:h," ff fx.y) dxdy fnl ]ﬂu—‘.v],ﬂuzﬁ‘l‘”ﬁdudu

(62 +y2)*/? o (1+412)"
B Init EiEE

S.E. Mousavi, N. Sukumar, Generalized Duffy transformation for integrating vertex singularities,
Comput. Mech. 45 (2-3) (2010) 127-140.
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¢ RSTRERYBINSBE 1588 Y Duffy3Eiftik 1 1
V= _{Ew —e"). Substituting Eqgs. (16) and (17) into Eq. (15) gives us ﬁEIﬁ Yy
: 2 . . 1 clnil+v3) 1 27 (1-a)/2 I r
Solving Eq. (16) yields [ = f j'; fuw) {1 + [i{ew _ E‘“’)] } ﬁuzﬁ—‘—“ﬁdudw
=1 ;
w=In[v+ 1 HP!I. R N
= V1 +12dw = f f Fawy| &£E pu?b-1-«Bdudw.
o Jo 2
fx.y) N f@E T
I = f ——— _dxdy = W ——,
oy T )
with
Zi=X1+ (X = X)E + (5 —x2)). K= %= (1+x)/2
Vi=vi+ 02 =y + 3=y Vi=X(e" —e¥)2,  yi=In(1+v2)(1+y)/2
Wi :L-i.":-,_ '.-'i",'= (Ej‘ +E.’_ff)'l.i.-"!',f2, w; = In(1 +'.-"!§:IW:',|"4

Huo Fan, Duruo Huang®*, Gang Wang. A four-way enhanced numerical manifold method for
crack propagation and failure analysis of rock slopes. Applied Mathematical Modelling, 2021, 95:
623-643.
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Crack tip
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A SIIRTSILRER : FIR+ BIR
L RS SR R
ol=cTR, =L,

L2 LG BL,, BT E

Hong Zheng, Yongtao Yang, Genhua Shi. Reformulation of dynamic crack propagation using the
numerical manifold method. Engineering Analysis with Boundary Elements 105 (2019) 279-295
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F(01,02,03) =01(1 —sing) —o3(1 +sing) —2ccos¢p =0, K NIE, hi N
a, = o7, MOhr'COUIOmb‘{&mu F(G'Hp’ o_ffp’ 0_3[113) > 0: E@@ﬂ:

Fla1, 02, 03)

O FEFEL 0 =B+ By

Qf_ = ﬁ3 - ,B_.F
A B B3 w/NFEMN FTHIT
ﬁ_f = J‘T,4+ ¢'f2

JilAL: $RF=03, 5L,

; TRI2: FRF=05, 8L,

HRITF2 L, = max(Ly, Lg) < Ly A9 /&
Lo = Ly = L. a1y B

g =Lr=Lan JFFF2V B

La = Lt and Lg > Ly J7HI1+2F f&

Ko, 02, 03)
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