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This report presents a fundamental solution for a double-curvature simply supported shell, incorporating
three concentrated forces and two bending moments. It introduces the reference domain concept and
formulates fictitious load boundary integral equations using both constant and linear elements. These
equations are developed in the Laplace transform domain for both static and dynamic problems. The key
contribution of this study is the development of the Regular Boundary Element Method (RBEM) based on
the new fundamental solution. The reference domain includes the real structure’s configuration, and a sys-
tem of linear equations is established with fictitious forces and moments as unknowns. These equations
are derived from traction and displacement boundary conditions. To obtain all physical values in the time
domain, the Durbin’s Laplace inverse technique is applied. The accuracy and reliability of the proposed
method are evaluated through four numerical examples, with results compared against exact solutions or

the finite element method.
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&, 2015 FENEEENK TREMER 21 (ASME Fellow).

Advances of the Fast Multipole BEM for 3-D High-Frequency Acous-
tic Wave Problems

In this talk, we will present a new wideband fast multipole boundary element method (BEM) based on a
fast directional algorithm (FDA) for solving large-scale 3-D full- and half-space acoustic wave problems. An
improved FDA is developed to expand the kernel functions, enabling efficient matrix-vector product across
a wide range of frequencies. Using the symmetry of the half-space problem, we introduce techniques
to reduce the computational cost in fast multipole translations. Specifically, only an additional moment-
to-local (M2L) translation for the image part is required, bypassing the computation and storage of other
image-related translations. The iterative solver GMRES is used to further accelerate the solutions in the pro-
posed FDA-BEM. Numerical examples include large scale models with the nondimensional wavenumber ka
reaching to 800 and the number of elements to 10 million solved successfully on a workstation using the
developed fast BEM. These results validate the accuracy of the method and demonstrate its nearly linear

computational efficiency in solving large-scale 3-D full- and half-space acoustic problems.
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Dr Alexander H.-D. Cheng, ##%, KHHHHEE PR 4 #A T (Engineering Analysis with Boundary Elements)
T, RENZBERFFZLE0L, BRBEREMLAN, BERRKAELFNL, Cheng BIZETEH
FEZIRRE. BHE LR ARIRF R AR, AR5 58 N B PP LR TAE, 1R VU LR TR
Bebitc, FEMFRIUHEIEM MK S5k, BUKRA. BHITE. EARE, BRI, 1L
BRAJZE, WK 225, HREG 556, ML 458, 2VOEXE5 R, KR T 180 LM EERE
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Fundamental Solutions as Basis Functions for Numerical Methods

Fundamental solution is a singular solution that satisfies a single or a set of coupled partial differential oper-
ator(s). Its existence is guaranteed for any linear partial differential operator with constant coefficients. For
problems governed by such operators, fundamental solutions can be the best basis functions for approx-
imating the solution. This talk discusses the availability of closed form fundamental solutions for various
physical problems governed by linear partial differential operators, and their use as global and local basis
functions. It also examines the pros and cons of the global and local versions of the method of fundamental

solutions.
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TANELARERCRTE, LT BRNERERY g AL,
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ERE, MARHIRENAEMEHR TRERNBIFEZ., RO ROV R BT A et REE
BT ETTTR. FETCMIS IR R AR 10 R, BIRSEEAR PR TP Hiibbitt %1
j:)é‘%c

e B AR AR BN

ARITAERH 7 —Ff T EERE AR 551 (Reproducing Kernel Particle Method, RKPM) IR E 17
R, BHEETERRABESEN, BN RENREHITRENERIT, BRAER T
KA AR I AT RE IR ZRERE NIRRT R RS S—8E, sEgIE ) i, R
BARWCER M, BN RRE TR M B TC AR T BR BUS N REE, SRAIBEEDGIREORTIE RO E, 2
FRR TIEG SN SR BRI R RREUE BN R . TEAREMERRIH, T TR 5 Y 56
WRENE %, ATIERRE T —MA R T AR AR R BN e 77 15, R TR R
RBUETT ERAEZE D, P A 77iERIE T HhoAs B H B 5 A hig B H B4 H) RKPM,  FF R 2
MRESUET BRG] (BEHE. AR RGEMRL MR, DAREE GIESHR 1R A RD
AT TR, TERA T HA M,
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FER, BRREVHBTESGRER, §RHEEEMAK, FENEIREY TRTE. &
PERETHREER T B &7 HRI R TAE, ¥ RSB E R G RE R, IRahmem izl AT
RRERIRE, YUEEESIRAY:. #E RPN, K ENERR T, FRERBAREESH
FREETE., WRENS G EREES LA 10 R, 75 CMAME, UNME, CS F1 EABE
FHIFI A RIS 100 B, HA10 RFEISXNIE ESI S 87511032, 51 2400 SRIX, HIEEL 30, i10
fEe& 62, AL HI 8 T, FRHLERHEVEM 7 I, FK1E[E DAAD-K.C.Wong Postdoc Fellowships, Ft K4
N5 TS EEYEER,

PR AR I GXBIF) E 38 R AL A A

FERGEHEA LT, RS HEERRA RN R SREERcHE, BA KRB 2
AR AT R BRECRIE, SR, IR TTTAETH AR, BREAKFRI A 25 DXIEIE I 5 75 T
P AERIR IO E] o AR SCER H — M T BE B LR 1Y EDE N AR, JEIdMa 4t B
ENfE TR RO E, MIMSEEDN B AR 2w 0 75 R e Re R . AT =, TRk
PR AR AR AR IR, IS IR S B A TSR 5, KX IS AR A AR S, I F 2%
RN RIS, MM RA B, M REARRE TR ATEL AR, a5
AFE 2 AP NESE ST ORI R A e G2 LS SN T = YA A it Yy G i OR A= 12 D N
VAR Z IR 22 7T R R BIRAE 1 /TR A R S St S5RRW, Py AR R8T
DTRRBERIZRA T, RARRES RIS EARE R BIEMR, ST 45 =48 LR IRAY IE A #
s A) i
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Big%, RFRFETARTESRAAG, MEAESIW, PENEES. BRI RIB RIS (1ICGR)
2B, 2010, 2013, 2017 FSEfGTRIFFRF TIENER. FEBIAG AR, DOERKRY: (&
ED, ZRIGFEL, A0, 2019-2021 4T D0E B A HRUIA S IR BRI SO p EZ (BRAZ P,
2021 FE NI RIgHENA (4L TiHEIE, Jta ERERE EAR RS, BR BAR ST
H%, BIK1S1EE Georg-Christoph-Lichtenberg 2274, m&FFRIKFIR LB R —FR, L
TRFPTWAF RIS —E%, B GHEZEZRD). CERMT) FUAPTEFERE, R
M. HATC AR SClIR N =1Rm, H2RZBEHFHE¥KRE (weeM) FEIFEZE YRS
MR 3 R 2 o

D @R7IR KN ANARSI E 2 /B E s FEpUE it

WEY R — AT A B S E SRR, RMHALRRERT I R A E MY, IRERE,
FLBRINES AT L A S S AR R RN, (B 1S o0 A A eI A S TR s B A FER MR — R R A
AHRENE . ZZBRT-FLRR =S A SR -1 5 S ALBREE AT R B AR IS LI R X, SEAe B R R AL AL R
FERED RN B R N, ARPRE T FBURE S, AIRTTAITIE B L5 a1 fLER
RUE PP S A (AR, 38T GPU FATIIEER RIS IA, S T =#EMimftih &R
JERTH RN, BE— RS 7 ALBREARFE, AR AR ALBR TR ZE A 7 AT T3 AR AE S5 kIR
ORISR, NI CEOR N RS AL SO AR IR A 1 R A oA T A,
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2138, 22, AR T RPERFF U5 b, MHASm, O TR TR YEE
REWBEEHO T, PENPERE 2 mEEEE, FEEAMEYSERESHE. &
ARG, EEMEIEMEIETWEREZRR, ¥R E K, RITALHEA A,
SEVIARFEON, EREAIHRIFREBBCERIN, MRE S TRAERE, KNS
LRI ST, EEMRIER Y. WEFEIS T ES R RS, ERERBER
BHPEEIHE, b ARSI 10 R, KREME 25, FE1H, 260135, RBre
X 100 R, RINEZREAEH 18 T, RAFZEERL 65 T,

F 2 ENES TR SRR R M BE T

LA YEN SR E SR T USRI bLSR R, LRWIRE, Rl e R R, H 2B iR
e G U R, S MU RES RS T IR S AU R, B SREi 2%
TR RIRIHTTT . 5 B HNESET 4R SRS AR ML IR T T (AR N7 2 ol
B, MRBEE, IR 4RI < AR R R E I AR R UL o B 2, K
RIS AN, AR I8 5 | AFRSZESE 5 TR S N 17T TSI AMEIE RS, 25 Hashin M
JUIAT Tsai-Wu SKRHEN, AT 125 G AN LT 4EER AT E SR 4E 2 S RIS e it BRI 5
%o I T ARIWIGLTHEEA, BERARE. MAKGHREL RS TSR R
s, RS BUERG, IR T AR TTER A REANE A, U E TR M R 2 I TE ML 1)
&, HM AR TE, BN T RERRN . WHRaiRe TR S SR 2 RERE
PRI TR 7 ELCILA, FRR T a5H RN,
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EEN, 5B, B, TTIEA, L=k R, RPOREER %, BRRE R T RN T
FEXE L, W) WEZE IO 411 %I (Horizon2020) WHAHAK R, “FUWN - J&H” 2F¥ES
RIGHE, METHRZEIER, HTTEBRRAA (ERAABRR) , BEREONH L5 E S,
2022-2024 FEEIHR AT BN, FEFENZESLA, PTEREEMEFEEXG, (Composite
Structures) {Mechanics of Advanced Materials and Structures) ZFEFREAFIEHER A, K TE S
R et ss e, 2 RERBESHE, ELME A0SR, BERRES4ENRE SRR
HiRAR, HEEE SN2 BRI AT NERERI AR, RS EE S 2 RETRTTIEERE
BER AT RIRIFT . 2009-2013 FELEE T HIORE TREN LN, R T2 ; 2013-2019
T RPORZER ) 2B B2, BE (2015-2019 4F) b EARIE R T RN TEE
WG TR, RNE LA 2016-2019 4E1E A R ERV AR SR N BB G 175 2021-2023
SRR, R R G SR L EWNR, BFIE A, EREZRRUE 20 (SEK
BARYESHFFEIE., B mmEERIE), AHRuE 3 (T8 BARYEES. VikH
BYEEAATH, UTERETES), BRI 58 Jn; EAROLK RS 5 EEEHIFEL 2020
iR fE LA R E (309 HWoT) KERBARYESEAEREIE. EAMAXIFEER
F4...(more)

— M TR S BRI SIS S T R R S R Y

ANTERES KREFR TR ST R TR A4 TR RETH R, HEERLR & e i S
HARIXE T IR AR S X — & RS T MEGEUE T R QI 2 B2 R 7 RATE R, U
HAES SR, RABSMIOT S ELRZ NI R M BRI BRI SRR, JEd R RE
PRIR D BC P LA ERCR . AW SR H— IR S T AR, K2 RIESHEH S B
&R R A IRTTEEE M RIZE &, AR Y75 FRIE I =GB QIR T 2 St BRIkt S04k :
1) B Carrera St—Ei€ (CUF) SEIUEREEHEMAYRRYE; 2) TR BUE - B SRI G2, P
VYIRS AL AR A S WA, 3) M ALY TH R, TEARFFIOREIRS R RN SCEL RO R IR0
IR BRI SR N R SMRIEE RIS 2T, X CUF SR AR S RERIEAT T M, S51%
G RTINS E R SR IR UESE 7% 75 TARIERRTE, W EET 7RIS T 22 < 5%, [RIRY
HHEBRIRF ORI 40-60%, IXAEE K77 TR BT ISP T SRR 1 -5 R 1 2 R,
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LA, MEMBRY RBE, WA, TTIEEANRBUF HNEEREEER, HRAFE
e, EERZMR) TR E, EENFERHM RS HIEEOR 2 RE 577 R T
1B, BTEBHERFZTENFRANERLEWRTAE, 2RTERAFNE KRS, AR R =28
BRI KA NS p B TR SR MR IR, 245 F R (BTN BR
HARRM ARG Z T, £ Additive Manufacturing 3 B2 B2 RKHAT) &2 scl k16 100 &=FE, HiRk
EREE 2T, g 1 ER. B 1, TENERR sCl AT R gmiE, RRINIRKI T 2N &R R
K&, FN, DEEFRANMLTESARZANG, T2 TMENIMERSI EHA T — 25
S AMTHNE LB I8,

WhilE T2, AP FAERE— LR Z P BT
PRI

TR HDEE R S AL, MR, It S PO EEESF 2 DAY, HoZ REFISEM SR
PR T s K, REHEHERITE (FEM), EEoTS RS h¥4E (CFDEM), 7
TN (Mp). ARRTTSTTBINIEE (FE/CA) MEREN %751k (CP), RGERRTHOL
BB M HNE T T 2R AR I BB K R, LT R R IR M BOCRA LS A B PAK
PR RIRAIBN AR, FIH FEM TN 7 N ) o047 SoMh 38 R, JEid MD Tt S 5 <5
AL, 455 CA S FEM, ZMETFE 7 AREREEREFRIBMALEEL, FHES TERT GHA169
BRIV cp B DURT SR RST SR B TE RN, FADEME T — D EHEIXE)
AT a5 ST PRIMISAIAESR, O ) MM IS O REAL SRS HE PR 48 T BRIRFL AN RIS

o
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5, REHTRFZRIZIR, AR TERRHIR A TR FL N, 2021 FEHRGRIEBR TR A
RN 55 TR A, SR REH TR, F/RrE R L2 NF LRI, EE5
T3 TN IRAREN 178 KRB RG22 M 5 73T

T NIiTI & BMHERT) 2L RIRA ARG EIERE b

FRHIS R, RABIC maERAIHIS AR, BB ZRTUELE AL B PI 1T B,
BRI, BAHEH T — M THER T NITi &8 MR 3R R L 7EAHIR R ORI G S MY
nLfaieg, HBEAGLBRRMELE, A3 e A R R iR, 2T Lagoudas HYICTZ & &4
R BATEIS AR ARTTT R HEB N NITI & B A PEREEAT T 0. BB RILER
BEMAMAEMET X, FATHE TS RN E . 451K, BRWANS
B 5 IAREAL R ATIK 90% DAL, (HAHELT 1 45608 i a8 REUE . AN, B4 NiTi &8
22353 T BRI MRS AT 10, SRR BN S AT IR R 2.
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Bz, LA, W ESMEMRERTRERR, SRR ERE, K, T8 TELRA
FHOFEE, TTEBK UTeRIARARE SRR ER T, TENFE TR e R 50T
RIS HR, ERFAETER AR EEE, ERZAHIE DR TR EAR S 10
H 20 R, & T KITEE&MEY B2 REARIT 2 RS FR B G Y H 2 588 & 5ot
SIEFERH T, RRFRICL 70 RS, TH10 R, RN AT EREZSVERE T A —
REANKERA THEERER TR, ITAFENTTEZTR 1000 KT, KRATIESC 255, SCl
ek 23 7, IF > 3.0 ATl 20 7, —1E/E 137" (SRR ToP BATIAE), BAEF] 7 DA S 3R 2
T,

e H H B CTARER S A R8s

AR T — RS B ATE —— H R SOTACATE  (FECM),  F TR Kirchhoff yifi 7 )1+
A, %75 R RS H 52 ST B ERICREOR, BB RAEMRRSTRE, EREK
w7 AR E MR RIS B 5T T 2 M. HROMEAARBLAE . JEE A& AC R AL B RN f S
MIHFZS BT B BEBHRBT A, BEA a8 7 R EOEFET 58, SN BRI 2L Kronecker delta
RtEfaifl 7SR, B f R R B S BT, Rt TEIAT ERR, %
TTERACEER S 7T RERIRET T, AL, $2 HH BIPIBE ) A SR RS PH R 60 77 AR R o — o
Jited, ERG VRS SR RERCR, SERITHELL, BT R AR TR, KIe®
BB T R A RO TIESE R, SEGUTCMRSTAMLL, AT DA R SR AR w2 B U
SFEMMHE R TR, IR 0 SR EERL, $0UE 707 IRR @RI R
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PNEL, 55, TLPSBE T RAYARIEZER, witASm, AN EFEES. LA FEAREARMR
KL N-FHEME RS E,, RILAEREGHD —FR A I (HF 415), RILPAE AR T 1
BWE I (HEF 115); ERHIAE —RARHRE: (TEN% (), FREZRBARIEEESTH
200, ERHIAREEFEESEFGWRINE 3 0, FHRZE RT3 I 5SS PEEFEKR
A RIR (2024) “BEABNE IR FEHHRIKGHR SR, RIGKNFHAH QLS Fr
=, £ CAMWA, IINME. EABE. JNNFM, AMSS, Eng. Comput.. 8B 1244, N HEEER12E,
¥ 5B AR T ENAMEZE AT E R EKFEAARIL S 20 RiFE; G B ERR R R
430 (Hrh, HERSE 1 P ER A SR 3 WA HFT LR 1 ), HCER L 23, FgRE
2 #f, 2022 FFH 2023 5 HIFRTLIEE FEERVER G HERT SLN-HEAA LA ARE T FHEE
FENATH; 2024 FNIEBE S IR ESFEREEFGTRMEAN REEE” (FIW: FER
kAR o

MRS TEH N H8SZR KPR B PIBUSIEN A

& BB RIARE L ARG SCHEFRIF, HSOAERAE XTESE/KF E R BIRSE TE B
WA FELYY 22 iad T, AT IRA R B TAEGE, P IEar SISy 2N, (HHEIKFRE R+
SR ARSI S RN T, RS IRTTIATER LR BT R AN - A B BRI AR A 7 1 P A ey
2, WS RIR. $RHFEET B R BURTERIME LRE S 3N 12 iEZR, J@IE 5 I N R sitt
HREGR SE VI URIERI T BRI, SIASIAARMEOR, TR ARIaN 187, I et 5w
A LR E AR LR S 3h /AR, 5 =NidE, RIERRIMERNY:, RIUTR AR
RI1. RS AT AR L R AR RS R4R R 13755 X B S BRI UM oA, PR AN Al a0
NIRRT -SRI SR AR, WEFEaRAH: B RESRY IR IR RENS RS HE SRR NI A 58
(R 5 S AR 5 B RS S BRI AR S B AT R 8 (F EIR /G, #IFT AR
AREA LA R AT AP AR ET T KPR R BB ER I R EREE0, TAREIIRHILE S 7
TERUE K TN ARRIAE R T, A] DU RHE Mt R EEE 1. W RN R PR RESER FELl
H B SAE AR BT HR A T FISRIE, 1R HAY P Tr s- BRI K IE R & R, HE:5)
T BRI IURIRAE A - TR GUSRAT LR B o

42



(nlpd gl V! cpeye——

T TR

zjsun1102@gmail.com
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Gt e BT LA o0 A I b )RR 5 HE

FEAS R T LIS RIIREN 0 17 FEBORS EE R (AR, SIS PR 70 W S5 ) LAl R 255 AR AU ) s B AU
18, 1R 7 esE A BUER I35 — BUE M U SECR BC B, WE5EERPA, hIRSE LT ss Pk
AIEHER 2 22 7 — B AR SRR B A s, BUERA ) 75 SRR RS IR 70 2p-2m IRZ TS, K
W, p RIS Z TEREL, m BN S 55 i KB i 8. SR A UNELE R Tk
BT SREEIE,  JEEH R Ay By ) rh d S BUE R 0 B2 70— BUE SR AR B DA T 1 R4 o0 AT,
1R T AN AL SR A T EERIREN RIS T el N AR Rl WSS RN RAA, N SERgh ik
SRS, BUEAR 5377 SR e BRI o e, B[R] e R R 22 B 2R S5 8E
2 — M
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4, P, it SIm, PERAIE AR 2023 A TR ML B K5 F ik NiEH, F2
ME A RRTT T AW FEUE T EM R, HRE 3 158, 1E UMS, EFM ZEEFREIT]A KRB
20 R, FRFZH5ZEZRK, BHEH, $HF (Thin-Walled Structures). {Theoretical and Applied
Fracture Mechanics) FZMHFIHRE A

22 p T IRIE 50N OO T A SR (R 28 5 e
RESLIEL S BT 77 T

BEBE TS IR, A% A e A U 2540 22 2 AT SR MR ORIV T, THARREGEH SH AR s AR
{EINTTHAEREE, BHEh BUIAIRITITTAERE, RERFMWSIEE T HF AL, MRS =T
REHETK, ML, p MAEMRTAARICEEE, Wik, REMBCRSFMNS, [AHAERE
e M N AR S/ S I AL B 5 T P AE RO, AR SR AT p R RRITTT IRIRET 7>
Fosi77ik: @O TRRIER 2% LAIRHERT @k R B 3B RT5 7%, SCE LA Rfhia s Y B4k
% @ SEETHEATHIERTTS BIREIA G, BAL@M-HE-FEn 751, SN =
HROGNGWEAS BRI, @ MWEET NURBS T & FIZRSUHEER /7 15 S B/ MY & S
WA EEAL SRS, FERELIDIRS N SEBISR S AT A AR = R
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WR3ESE, 53, 19754F 8 A, TEMREM L, B8R, FRERYE T ARBR AR, Mt
AT, LA EREFRFEARNEIARG S KANRHENS, ERZERFERGNHEANA, LB
FERSHER TN, (HENFEEAR) WL, [LHENFARWSHE, MAIHENHFREERR
RIEERA, ERMXER TS TRV A SEEER, EENFEIHR 258005 ERT T,
REBEFARICSE AT, #SCl ERR 40 Rid. TRERBARRAHES 4T, SN2, FHERL
PEA E AR I I E 1 300
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Bk (Email: heyigian@dlut.edu.cn), T+, &%, HHAESN, EEREESIPIRRA
FEMNEHREZEMAEY 2205, EHPTAFAERRITTEA. RIS A, AR
BN, FMER RGN FETTH RMICS TREM AR, MRZ2TER BAREES. B
FE R RIS SR, TR AU CAE TAVAR 2 E & sk =
EEKR, ERTENEHEEE, FEFRAZITAN UTHr2ER. HAETEAR sc Tt
X 60 R, BAERUEIHT] Journal of Mechanics and Physics Solids) , International Journal of Solids
and Structures) , {Computer Methods in Applied Mechanics and Engineering) , {International Journal for
Numerical Methods in Engineering) %%,

RIGEEM RS ZWRMTT A, RERZLNAMFLNE, RN FRFELINRE, HEE
B EI/RRF: (2021-2024) FITEERBIREZH BT (2018, 2023) ViRIZEZ; BORHINLHT M EUR
TR (2015). EEMARKRY: (2014) FHBREHIEE SRR KRS (2006) TilA2EE,

1 17 2 REE R E 8 oA i)™ e/ )\ ST EEBIA 5 o5 T4

AR o P R LA 25 2H o TRV B2 2% ) LA BRI e R R RS 22 5%, (S HBUE SRR TH SRR
HAZE EHESRINERHIL), X T ARZMEMIN AR SE R, BEE T RS R, THEOTHR
BN, KA T AR ARI R 3R 2 REBUE SRV 7%, AMUEAH EER SRR O E,
ASCHI TAEEZAE: (1) MR PR ASRME SAER Dt mE, #1572 T B S A IRTHI e
FLPREL, R B, SR H 7R R SR 2 RS LR B SR BRIT T TR, AR BUESL R,
FITE S ATREL AR 32 570 s NS Bl H T ER /N R RS 5 ] A RS AL BRER S R A R 1 /8
A SRR AR AN O ST o B T LA R O R 2RI, A& Bh Y/ ) S LRIl 5
PREATT, mIFEFEMMIEA TR T B ANRERIASE 07, (2) XHES B ST RL MG 3 ), I8 IR
73 BURIT R SR A2 R AHSC AU, R AE D — RS TC TR AT R B2 B AR G M 5 R LR MR AR
AOEHE=S R AN, R A 2 RUE ELBIA SR FROTT TR A TR SR, B3 ISR & N TR AT L TR
AN AN PRIUERSE AR SERE R . 4 /I QI TR 22 AR TRLEE AR (AR DS, X6 I I ]2 PR R 2 Fee
TSR TIEE, RIRH 75T I M BB E AL R R BN, 3% 7 ERHEiE
SR AR R AR TN LB R RO EE ST o5 RIS RIS, 1P G SRR A Pl e A e
M SRREOERE 5 AatR 0 Tk, PR 7 BB I HHERCR. . (more)
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YD, BI#EZ, 2016 F4K Durham KA, LR B R TREZZHREIBIRK, Mt4T
i, LB NFEARBEMBR, WEHE, MR IZBRSERRER, MR 1277 %R
5N A2 RBREZRR, (Frontiers in Materials) iz 2 NENIMERBITIHER A ZEMN
HERN LIRSS, EEaTLIE RO RITRILMFT S, CLFE 50N a] AR 1 35 )
BUEDTENR, ERFARR TR, ERER AR RSN (LS B AR ARG EH AT
H+RUL, 2023 FE3RITFHETZARRZLINTS J172E0M, 2022 FFTLPGE R H FELU0, 20214
{LV98E A TIEFR SN E B RE B LR,

IR ERE S 2 L BB TR sSPH RIAWER

ZAA OB LA TUMAESMERHME, BEAEFLBRNER R SRR A8 B B, XA i
N ARE SR S R EM N AT N GIESN G E 7 BE N ZE N, HEOREET: 2000
FES R 7 220 LML i AR 52 4 BB, el 2 LR R IR ERE & VE 5 = WS IEA T i SR ATy
FRANERR, R, RFSRERFHEER 73171 (Smoothed Particle Hydrodynamics, f&i#R SPH) 77
PSR EE R LBR N BB i AR AR A RIRT a1 57 45 44 AR R LR A Y R izt TR, 1@ iy
JE77, RSN ZE A EE T AR R Z UGS E A, RN, SRAEETZ U Darcy BRI Z AL
BB AR 2 0UR N 45 Al R/ S &5 ) 7 11508 R EU 2 AL RIS AT I E R AR SRk
EBIBE R RIS UE, WBDIES SRF B 2 LA BN [ AE BLAE R4 R AE LRI R S [EAE Y
KEBTUIMER, HAR/N G RARAIRS B DU E AR RIS, 1E2W_ERIONEE R BB & 51,
ZERSIMAE Z AN TSRS EN, R AT & EUE BTG SRS E S .
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BIREE, TAML, BIEER, WS, 2019 SR TR A5 MRIARE, 2020 48 ABRKS
MR, AE. WE 4 DNERIEINARVIREZT, 2017-2019 4 A7 R B O ENROCHEE 2 K
FIRSHREIREAGT Y. TEMRGTRAATHRENES TRITE, IEFERE0) TR RAMEE
ZRIBAENFIIE e A DAR PRIEE AT L SR RBOR, FERRUB S 2 T, S 2% E AR LAY
S, SCRACRATERR BB AR T RE T A RGN, KERFRIEC 28T (SCIRT[ 24 ),
SCI 511 800 FRIR, HIEEL17; ML 286, BULALH 1, BANERRAEE 3, T
ER B AREEFEEES, P E LSRRI B 5B ME TR 10 RIG —PDEFREEX
T2, RGIFEEEE TEHUR —FR, (LA N F BRI ARORE —FREFRE L),

DeepMat ¥ HEHFEINT-: AURAERI LD B 21k H b7 %

DeepMat FHHEGRIEBN T (JEX44: Deep Mathematics Laboratory Suite, 455 : DeepMat LabSuite) J&
—#FETF MATLAB [ APP Designer J1- & IS REGRAZ R 1R, JEISTEH API 820, £E51 DeepSeek (JRFE
RZE) B Chat #8415 Reasoner (R1) AL, AL EHAES R A RYwFE, 55 MATLAB, Python,
C. C+EZMIBE, BE&EMIEEITIIRE, VAR office XA ATR, A RIS IS 4
. YmiE. 1BEAIIZ1T MATLAB, Python, C. C++ 25U, BEFIRTRWESCR, WHFEA: FFIK]
ti: JCFRFEIE MATLAB, Python, C. C++ 157X, it ZH0IERIAT A A E 7K1 ; BaedmiE: BAH
HE, [ENR, BB, L BITERSEITIIRE, $24t Office :NIRFRIRL; FRARE : MAS4 L. 1A
WL e, eI, R 40% DAL ; BeEgfE: S HRES R, B4 MATLAB,
Python, C. C++{XiY; FREAR: ZFFEAIES R H, HIEMIET MATLAB, Python, C, C++iBSE
I A BEReshE: SFREARESRKH, HalAERET MATLAB, Python, C. C++iGEHI3E; %
eEhn: BEBUEE. BdEath. Bk, A EREZOMN AR, SFERN R K’
EHTARBEAER. BRI, BEEEEET .. (more)
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ShANBN 1 P RERUE T T 1%

e VISR I RUE B U Ol es ER R RD

ARRTTIEEN T BT 2N H R —REBUE 7R, Ho sy e v e R M e
TTERIREN AT, FAESIZIR Y, ASCE A S IRENICR S &S — W71k, MWL
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Modeling crack propagation in piezoelectric composites using the
multi-field coupled multiphase hybrid finite element method

A multi-field coupled multiphase hybrid finite element method (MCMHFEM) is presented to analyze and
model the interface debonding and matrix cracking in fiber-reinforced piezoelectric composites under com-
bined electrical and mechanical loading. In order to capture the stress and electric displacement singularity
at the crack tip, the electromechanical 6-fold enrichment functions are added in to the assumed stress and
electric displacement field in MCMHFEM. The least square method is employed to determine the general-
ized intensity factor. Particularly, the maximum energy release rate is suggested as a fracture criterion for
fiber-reinforced piezoelectric composites. Several numerical examples were used to demonstrate the ac-
curacy of the proposed method by comparing the piezoelectric Voronoi element model results with those
obtained by ABAQUS. At last, the proposed model is used to model the initiation and propagation of various

cracks in fiber-reinforced piezoelectric composites containing a large number of inclusions.
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FHE AT

Strong-form solution of high-order beam and plate theories using
peridynamic differential operator

This study couples Carrera unified formulation (CUF) based high-order beam and plate theories with peri-
dynamic differential operator (PDDO) in strong form and presents a unified CUF-PDDO approach for 3D
structures with thin features. The CUF-PDDO governing equations are derived by combining the principle
of virtual work and CUF, where the cross-sectional (for high-order beam theories) and through-thickness
(for high-order plate theories) characteristics are approximated by Taylor expansion/ Lagrange expansion of
the unknown variables. Since PDDO removes the requirements of symmetric horizon and smooth displace-
ment field, the application of CUF-PDDO is free of continuity assumption or boundary correction. Lagrange
expansion, for the first time in strong-form CUF analysis, is integrated with Taylor expansion for the au-
tomatic pre- and post-processing of structures with various geometric features. The present approach is
verified through comparison analysis with ABAQUS and CUF-FEM.
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On fast multipole method for weakly singular Fredholm integral
equations with highly oscillatory kernels

This paper presents a double-tree structured fast multipole method for approximating singular Fredholm
integral equations with highly oscillatory kernels. Following collocation discretization, a bidirectional fast
translation path is developed to algebraic and logarithmic singular kernels with absolution. This strategy
reduces matrix-vector multiplications from O(N~{2}) to O(N), leading to a considerable acceleration of so-
lution process with GMRES. To further improve the efficiency, the steepest descent method is applied for
evaluating oscillatory moments and singular integrals. The optimal convergence rates for the truncation
errors in both multipole and local expansions are presented. Numerical experiments demonstrate that the

performance of the proposed method enhances as the frequency increases.
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Space-time collocation multiple -scale Trefftz method for two-
dimensional wave Equations

This research introduces a precise and efficient semi-analytical meshless approach for resolving two-dimensional
(2D) wave equations. It utilizes a novel space-time (ST) Trefftz basis function to improve numerical accuracy.
To tackle the problem of a highly ill-conditioned linear equation system, this study employs a multiple-scale
characteristic length (MSCL). With specified initial and boundary conditions, collocation points are strate-
gically placed along the ST domain boundary, converting the initial value problem into a boundary-value
problem. This technique enables the virtual reconstruction of wave propagation in a 2D domain. Several
examples are presented to demonstrate the method'’s effectiveness in solving 2D wave equations. A bench-
mark example validates the method’s feasibility and accuracy. In the numerical examples, segments of the
exact solutions for forward and inverse problems assess accuracy. The results are compared with other
techniques, demonstrating that the proposed method offers superior accuracy. The accuracy and conver-
gence of the ST semi-analytical approach are tested on various numerical examples with differing boundary

conditions and geometries.
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Peridynamic Modeling and Implicit Solution for Hydrogen Em-
brittlement Fracture: Coupling Diffusion and Deformation via
Multi-mechanism

Hydrogen embrittlement, a prevalent failure mode of metallic materials in hydrogen-containing environ-
ments, poses a widespread threat to the service safety of key structures in the energy, transportation, chem-
ical engineering, and other fields. This often leads to unforeseen brittle fracture of components, resulting in
severe economic losses and potential safety hazards. To address this issue, this study proposes a fully cou-
pled peridynamics for hydrogen diffusion and hydrogen-induced deformation and fracture. Specifically, the
peridynamic hydrogen embrittlement model integrates the interaction mechanisms of hydrogen-enhanced
local plasticity (HELP) and hydrogen-enhanced decohesion (HEDE). A hydrogen concentration-dependent
bond-based peridynamic elastoplastic model is developed, and a hydrogen concentration-related bond
breakage criterion is introduced to accurately characterize the influence of hydrogen on the mechanical
properties and fracture behavior of materials. To efficiently solve the coupled system, a high-performance
implicit staggered solution is further developed, for which the backward Euler implicit method is adopted

to solve the hydrogen diffusion stably and efficie...(more)
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Suliman Khan is currently working as a postdoctoral fellow at Nanjing University of Aeronautics and As-
tronautics under the supervision of Prof. Zhenghua Qian. His research interests are on highly oscillatory
integrals and integral equations with oscillatory kernels. Additionally, he worked on boundary integral equa-
tions that address potential and elasticity problems. Moreover, he implemented the physics-informed neu-
ral network for structural engineering problems modelled by partial differential equations, particularly for

Euler-Bernoulli and Timoshenko beam problems.

On Numerical Computation of the Cauchy-type Singular Integrals

To approximate Cauchy-type singular integrals with a high-frequency Fourier kernel, we suggest two dif-
ferent kinds of splitting techniques. We suggest modified Levin collocation techniques using Chebyshev
polynomials and a multi-quadric radial basis function to evaluate non-singular integrals. A multi-resolution
quadrature is employed to address the singularity-ridden kernel in the interval splitting scenario. In con-
trast, the singular component integral is evaluated analytically in the case of integrand splitting. The novel
algorithms convert logarithmic singular integrals with oscillatory kernels to Cauchy principal value integrals
and compute them. Benchmark problems verify both the individual approaches and the component algo-
rithms. We can easily extend the algorithms to other classes of oscillatory integrals, such as Hadamard

finite part integrals and hypersingular oscillatory integrals.
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HPBIE R A R
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FET B ORI R RS & e PE TR B G 2 RS T LA H

BEREH UG BURIEIE 31 A B AR IE M LRI R, I T 2SR A O P 1 P A R
M, ATFFET UL, SR T — R R A N R 2400 EE N 2 S T LRI 7 ik il
IR )58, BB IN T —Fh 5 R S R A R AS B 2, TEH a1 77
BRI 7 IBIER) Mazars ), DOGRE EUA R IR EROIERGHERDRY, SRR ARE5H, RA%
FrEOR DA LEERE, AU Nitsche MRHET2 MG, T IRACTFSINCE, ABISURH T —FNE
FIERLHENE, STEL T WU SRR K EERRAEA PRIE T, SRERHIFR, FHEHAY
JiAERES IR 2 2RO BRI 51, SRR EE SR R GRE LR IR, KT
THEE
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B OSHRERAE TN AP A EZEER, AW, BONEEFESSEN LS, MMM
RIS, R, RSO IR A EE R . ASCETE 7 EM R/ N A RERE, #E
S THESAER TRMEROZIR, RABSITE (BEM) T TEHUERRLL, 5 EEIR
HAT T b, SRR, AR ISR O ARBEGS B RFEIR S, MR IE T BG4 H E
Wtk AN, AR T —PMER: YEOGHZREENER, HABRSEN SR, RPN
REENRSEH THRAR, BAEZRMRE .
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IREREFERTRIT AL 5P Erdogan BEASIR B4 YEocik

ASCHR T — RS 1SN RERE E RN 15 B2 (K 7RI SR TT 7%, R TCIRR N HREREH TR (E
— XA 1ERT MY Erdogan ZEASE N F B E RGO STIRR B A, B R AREEE FROAR,
BN TS RENRE R MR FOTIR T RAESE, BN 2 REUAE, AR T —RE R AR A
THZETT i, NS TSR, R Houbolt ARRZE /M X BIHIN R —M S48 154 TIARR
FIERREIRTHR, N5 K 7 A] BRGEE REGKOTAAER ) BT E, @5 EH Kt
LERAYELEL, BIET Erdogan BA i BN SROTIRAE 7T DHRERS A RIEREL RN RS # 1
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Bi-Fo I M 4R /7 IAAE IR R F B34 Ui BST R 5 S0 i K R

WL R EDHLIRAENT HFERRAS LR AT I R AR 15 1 P S LRI R 22 Sk
B, ASCHE T —FIAIHTIN S RER RGIRTIS (Bi-Fo 771%) RAERTHBRASIIEIEA (CHT) X
— KRB LB,
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LR TR, 3120215928 @bit.edu.cn

B B RIS 2 R & P8R SR 2 RS YD B R ik

B A IS 2 A8 & AL JR) B 22 AR P B s iE A2 T 1, BT 1, ZRBAME 1 1. JE B TR
SerE MR RIS BE, dbEL, 100000 * J@INVEE . BEHISE, E-mail: yanping.lian@bit.edu.cn 4 )& 44
HE R KR AR 2 2 REERE, NEEFIERRE M R N E Rk ARIFFMK
I [P = SR S A R E A SR it B A AR, B R-In-E 2 M S B R R 2 MR VI i i, 4t
RHEA A MRS, B BA RS B SR PR K @&, B, EEsiE s e =<
I, SR FRHEE RS = ROR B EIARHE R, R TERYEN- B & R B s 26 At A JR1 3 X 3801 b
PIFEFEEN, RS PRS SRS SR M RUA L, Tish, BEERIZE T BRI - (SRS & TRl i, N B [E
R SRR SR SIS SRS [ S B R B, N VLHC S TE R R RS R N IURS R, &
TFRIRERI D RISR H BRI R G EH TR, AR BT R, ETi%777%, A
FHIRTRIRG R L 2 TR MM S R TR EE L, It 5 S seinss Rk, BEAR
RO —30E, BB A — RIS T 12 MER, GENEEEMHIIES R EZ 158
SR EREREREREDRMEAE NN TR, XA VA, RR-EEES; REZMig; o
AN i
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A cross-scale CFD-DEM for particulate flow

Hybrid CFD-DEM, which integrates the characteristics of un-resolved, semi-resolved, and fully resolved
methods, is employed for high-fidelity multi-resolution simulations of cross-scale polydisperse particle-fluid
flow systems. Its core principle involves selecting appropriate methods based on the grid size to particle
diameter ratio ($\Delta/d$). For instance, the semi-resolved method is applied when $0.1<\Delta/d <3$.
This range covers a wide spectrum of particle sizes, with the maximum-to-minimum particle diameter ratio
($d_{max}/d_{min}$) reaching up to 30. In most studies, a uniform grid is employed to maintain the size
ratio $\Delta/d$, ensuring that medium-sized particles fall within the $1<\Delta/d<3$ range to achieve
optimal results. However, in practical industrial applications, the grid size is dictated by the Reynolds num-
ber and specific geometry, whereas particle sizes are predetermined by the operational scenario. Con-
sequently, some particles inevitably fall within the $0.1<\Delta/d<1$ range, where the applicability and
reliability of the semi-resolved method remain uncertain. In this study, we first develop and validate a

hybrid CFD-DEM model. Subsequently, we examine...(more)

FA B K27, yanxuebao@email.ncu.edu.cn

VI RERE 1 F 3 2 PP R 5 )L A BRI TR 58

Functionally graded magneto-electro-elastic (FGMEE) materials are widely used in engineering and sci-
ence due to their great importance in accurately simulating the static behaviors and dynamic responses of
magneto-electro-elastic structures. This report applies the Finite Block Method (FBM) of Lagrange interpo-
lation polynomials with Chebyshev node distribution for the first time to study and solve two-dimensional
FGMEE structures. The structure is functionally graded along the z-axis direction, and the discrete formula-
tion for solving the two-dimensional FGMEE coupling problem is derived. The values of the displacements,
electric, and magnetic potentials at the nodes are obtained through a set of linear algebraic equations es-
tablished from the governing equations and boundary conditions. And the FBM with the Houbolt difference
method is adopted to solve the dynamic response of FGMEE structures. The accuracy, convergence, and
robustness of the FBM of Lagrange interpolation polynomials with Chebyshev node distribution are veri-
fied through several numerical cases, including FGMEE plates, layered sensor, and energy harvester, and

by comparing with the numerical results of COMSOL.
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Cracking Analysis of Early-age Concrete with Chemo-Thermo-Hydro-Mechanical
Coupling Peridynamics

Abstract: During the hardening process of early-age concrete, the combined effects of hydration reactions,
heat exchange, moisture migration, mechanical deformation, and fracture generally lead to complex crack-
ing phenomena, significantly compromising structural performance and durability. To address this issue,
this study comprehensively considers dominant mechanisms, including hydration heat release, autogenous
shrinkage, thermal diffusion and expansion, moisture diffusion, and evaporation, thereby establishing a
chemo-thermo-hydro-mechanical coupling model for early-age concrete. Furthermore, a nonlocal peridy-
namic modeling approach is proposed, incorporating a bond stiffness evolution model that accounts for the
influence of hydration degree, temperature, and humidity variations on the material’'s mechanical proper-
ties, thereby accurately characterizing the time-dependent mechanical behavior and cracking characteris-
tics of early-age concrete. For the efficient numerical solution of multiphysics coupling problems, a fully
implicit solution scheme was established. The governing equations for the hydration degree field, temper-

ature field, moisture field, and mechanical field were a...(more)

Prbha

B RIMYE K2, 794530653@0qg.com
A Meshless Galerkin Method for Acoustic Problems

In this talk, a meshless boundary integral equation method, the Galerkin boundary element-free method, is
proposed to solve acoustic problems. The existence, uniqueness, and optimal asymptotic error estimate of
the solution are analyzed theoretically. In the method, the system matrix is symmetric and positive definite,
boundary conditions are satisfied directly and exactly, approximation and discretization only use boundary
nodes, and computational formulas are suitable for both interior and exterior acoustic problems. Numerical

results verify the effectiveness of the method and the theoretical analysis.
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WEASIFIEIN, IR~ TRTE PRSI Ak R P A RS AR B 2, (RN RS R SE T e HH BT
ST, ARSI T I~ FOTE PRI A TE AR A AL SN IO R Y SRR,
56, AL T N TR BT USRI, T RIS T RSy it
TR, St THBERE A PR, SR, BRI RO T WO ARSI S
HOIN IR 5 SR U, S — RUSEBISH T T RGN SCRFIE (R SR ST X I BB P
RO, JRE T TR TR RSB A AN SR M R

BEr K27, 1527472499 @qq.com

SR IBILTE e U] B SR A IE 75 R

RIE T —METEBETVIRR (DSG) J7iAERSHRIRL R BITET] B BB IETT 3. I T E I
RACHBEEETVIRIFR, JHERTsNGE, BRSO TFE RN, MM ERZ B IE)E
YN, ARGURSTVIEBIIR., SESGESHEKRE T EEMEL, DSG 77kl T8 2K
HAMWELRE, BAESNHERBCRMEG ., MR SRR b8, SYIAR; LA R
TG; BEEEIYIRIBR T
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3T voronoi AR LILMIBR SR RS T 14

Voronoi 82 TLik B — M MERERU BT T B ik, AMPAE T Z2Z R HE 5| ASHRE,
PUB BN 18, BAR T ARTTEEBSRBE iR R c i H . @A AaRT
AT B, SR TR AR ERER E R, BEIRER R, BIESARTTE, i T ikeE
IR B IR A B SRR & i TR B SRR,
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JEER AL B ] i EL AL bR 2B i Hi e ik (SCTBEM)

BEE S WUR AR 17 R G5 T AR U0 ShE B R AT 55 SR AURREE A, JRERIMERVE S M) R = 258K
(B R g CRON T BAE R AR 2 G ER A, ANSCENT T P RS SRS TR AN RIR AR MR A
T3 AT B LB AL bR #3757/ 5T 7% (Scaled coordinate transformation BEM), B JGHk T R/REE R AL G 2]
FRETAMATTIRIE S ARERIA scT Ressifl o 4 9 ih 5 i oy &5 9| NIRIRORFFRDNUZ R EROR,
FEIH TR R RS RAERE S R, SCBURE AR SR E i, BELSS SRR, %75 EE
LR SR B T RS 5 SR AR AR 75 T TSSO EEHE -
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WA 75 BRI RS E = I I AR . E& ML BDF2 J5ik

PRI 2R A2 S 9K 9K 3N S RYBCE (L 5 TR S (R SR R IR e SR i A, HCEASEE B (iR 7
Jii, EEES S RZES IS SRR G, FHREIFE ALY Cahn-Hilliard 7752, 2
1M, FTSRmEE s Mg 22 MR LR S = NIRRT, Rt n a2 KITIEE
FRE S HHRERCRTT A RS, vitt, ASHRH T —FEET BE RN R E) 5 a2 7
(BDF2) J5i%. 1%J57AMIM BDF2 FENIME A EAURSE M S EILYS, HiEid R &2 R IKENHIEhAS
I TR, ERIZUBEAR BRRE @ PR, 1E PR B BRI A, 72 SURUR (R 2R AT EL
{EFEBIF, BIEN BDF2 JFIARBIE TEARIRIARENE SRR, W5k, %7 IR R 57
THITE ALK AR A T S B UEAEZE, T T RORBCRE L. HH 0 B A HAth 2 A8 S T A I R A AL,

:
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A BRETAIN LRI RE SIS

AR R T — RS — — ARG (FIM), OTEgEa TARILIE (FEM) IR
U Ii% (MEM) B90RS, EUSRIE R, JUMDENIEE, MoREGEMSR . LM ERY)
BT B IR 7L, e 5 12 IR e A SRR A SRR L, AR 852 200 FLM R
FATF B RAR, S5 LA AR SR S A, S8 5 SRR LR
I, FLM BOUESAAN: RERERIARTE M S5 MA,
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2B TINS5 2 30BN 4428 7T (VCFEM)

voronoi HITIE SRR T REEZ RN N1 23Tt (VCFEM), 1ERHURIE Za5M 1 Erh (Qnfikisy
s EEMRITTE) BAMEELTESAEERRITE SRR, HiR 2B ik L2EERN 21l
%, HHEITTNERN 135 Al IAER S B e Rk, EAE TR AT DURTS SR A A A TR IT
BRI ITNERN 1, SR, HT VCFEM A RENEMZY, SECRITTREEIRE T Rl
. BIUhFNR (EETE), Xt S8 VCFEM LB TR AT E, Wik EiE s
TR S TR BRI AR A, R 71 voronoi BRTTHINERNIAE S, A SCDA KT ARt pREK
B SO Oy B, ETXOEFTTRE. T XRERE. JUATIE. R EFEAYHECR, K
EIRT BB AE bR 205 | AAH R I EL voronoi BLyTHR, A& AE N IR, MR ERAIRS 51 K
NRENIR, HHREMBEITTNEN R, MIERR VCFEM 7715 R LB BT NEA R ),

PIRKE

AR T K2, lilehui@bit.edu.cn

KPR A i 2 T DS B B2 ) 05

BUEBPUZ R AR IR TR MR A ) TR, 2R, BT Mg eoh 7 REUE T RN EIEE R
e, TEMRORILR RN EAERN T, MDA R SEIN i oK. ST 2 [E])H (Gaussian Process
Regression, GPR) {E N —MAESEMERF S 7575, BAMARTR R, RiEWME. TTHRHMREEH
B, HRERMTIATE ESFICE, A 8RO P i RS FER AR U 28 T A R Y — A& ) 77
. AR, HXNZAE. ZAE, ZHEESIEHEAREST. BA &4 LA R =147,
ST AR AN FE TR E AR, BRI FRI RIS, ik, ARSHRE T B S 771 (Discrete
Learning Method, DLM), %77 518 fif 23 1A B RORIA RHEUES B, RAAH SRRy 4 RREAR SR X 70
2R EROCHIRGE/MEARSE, BT GPR BUYIZRFNTIIN, ff2s Bl BB T, JEREARERTEA
NARBIRT; MR E BT MR (b E, AR LA ERRE), DA
B AEM RHS B BN 2 MRYE T8, ik, Fra B A FRIm R A R U TAAR B B TS8R A 2 ]
MR — MI4E, EAHRMERNEAE T8, AT ER0IE— SR ERN R GPR B, FT i
%, P T AEERARRAS KR T RN, I 5 BUEMET T X ELIRIE, HREIRRIA, %774
RETE 1 998 INSEER 77 B EH B RN R RS 4R AR ot 25 T [ R ) s A FE T, IX R AR 4R GPR J77
JeiZ...(more)
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LT ISR PR L% (SINNSs) R0 285 s L o) R B R 0L

TR AR T — R (1 22 ) 288 204 — RE R > FZE 4% (Spectral Integrated Neural Networks,
SINNs), F W FH - A = 4 s HL 0] @AY B AR S 94 SINNSs K4 P B A 22 M 4% (Physics-Informed
Neural Networks, PINNs) 5 IN RIS RS G . 0 T RGN RIGL o B 1R EUE M ENE, &
Fe N RS T T RHES AN RIS SSE R, IFEE RIER A ML 1T A S A
RIS BEfS, ETIBEIEREORBENE 5T, YHYE BRI ER 2 E K
HFE TR SRR AR, WIMERM BRI RIS, X7 EEN BIRP KRR RS
WEREESHEE, &E, B =R REGUE T TIERNARE, 5L 5E PINNs TR Rt
1T TR EES3#TS

RHEIA: FRH; IR MEMY; VG EMEMLE; N, BRI K

DiNYiid

A T K27, nescia@163.com

=4k Voronoi %3 M ) 7eAE 23 DB BN R WS 5K Je 38 2 SR 53 i i) B
FAWE5E, B 3D-VCFEM Rtk

25 LB R B BB TR BE AL & PR (HGMCC) B (SRR R, HORSS M B R bE, | T2 A T4
W TR SIIRERRITUR, ELAIW 134T R B A2 [ AR B T3, 16 aH R (BRI RS 2
22 AR T R T BRI, ASC SRS = A E A PRI SEEUPRL A 2L BT 15 % R
ik, BT Voronoi AINIGEATEEE T T%, My —RIETAT (VCFEM) BATT, Hrp AkiBEE I R 28 D0
FMERE B 8T, B AR TEIRICAEZR, S SRR BT B BT BRI, BTN 5 SR
WA (RS, R PO A Hammer B AS RAL I = ERISH M, BUESI R, B
TERONR/ DI R B N TSR A FEE,  ELHE IS TR T FEM 0P ZE IR 67%, FEA i e
B K JE R ) B, ACHFGRER 7 1 = 20 Voronoi 2478 I 1 TERU SR T FERIN £ [ (A 204G s
B, FZ 0BRSS SR AR T Bk (KL SRR RSB TR, #f
PERMEREM LI AR SR, SILFR, $5H 52 i A SR B\ IT R AUHTE 3D-VCFEM
TT, STEMRUE AR/ 2R,
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PHURBRIR RGERK REF S Pl & IR 7T %

AEET =4 EeEZe, 2 T —MiEH T SHIMFEIR R R 7K T S50 75 HRRE e S 5 ik
WHETTE. ETHASTENE, BERGEHRAENRER (FEMAR, BB, BRI . ik
WMIFR ARG, MEREASTER RARBTE ARG 5 KN TR S MR g, SaBAS Mk, fg
FEIA S MESRIGETRE, WE T EARGHERKFINE NRER & EE; BIREINE
FROTAAY RABSEBIMEHITRE, RAMGSETIRELIRIRSSIIIRSNME RS 5] A B IS
A, EMERE SIERAREERIA R EEESEE R S T R S BIRY) - 2L 1B
FHATRE AR, TR 7T IR S IR T M 2R RE ot R R BA A . TR RGH T —
AT, AN BEHON LW R R R P S T R R B, B T AR 5 TARE R,

sKHA RS

B RIMTE K2, zhangyx@cque.edu.cn

JUSEINF A 53 75 FR AR JC R 725 B L@ Wi o7 b

w772 (Delay partial differential equation, DPDE) J&—ZREEMIZHEM D TR, BEfMRT
KROUES AR RSB R, MUK T 4RI EAIRE, e T XD s R e N A
RS, ORI B B 5 S 220 ) T STt 55t s 47 A Y 2 (B R IR AN N (RIS 2, T IZ 2 E T
HARERSNIURA, WAEYY:, AR WY, (% &5FE. 2R R TESE. |
TN, it HRMES 2 DPDE RUMENTE, T /205 DPDE NEUE T LA 0E, LT E
SEUETTTE (WAERRIT. ARENTES), TTMETTIEEEFIHERER, TN H T
JCHH Y PDE BUEMRIE, {H2, JCRFS/5I%1E DPDE @I N I AZ W, Rk, AiREHRE
DPDE W IASEUE RIS, W TLRZeIERIIEL M DPDE BT BRI TS 7715, IR AFR5T DPDE fJC

HE SR, MM, 4 DPDE AYEUESR AR it s I TC AR BB T IRAIA SR B3 He, sl e ks
JTIEAEBIRI N _ER A R AR TRZHE L.
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IR REHL-IX MR S A e PRI SR & Rt AR I ML T 25
TR, PRECNET AR THE (FEM-BEM) IS IRIRME S RGRIMULEF — RS
W5 1,20 (BRGETH, IFMEABRIES KA URISEL, B, TR 38 AT R MR H 4
PBRONEIER R, XL TR AT RRME, ZNEIRE, KRPER, filE T2
Wi, EIRSEARRAAENAEE, G2l FSaiRIRA alREoikin e skhn L%
R, FIAEFRIRE S RGEIMUC R AREERIMNA S R AGEER L, SEAIE
R A REAL S AT AE - BEALASEAE M a5 A R ECR AL TSR LA o TR R A A s
A JERE DA A BMER R AL, FEBIANI e e, WA EA X RS, Ik
fEEIe, BRMIEMIESE, iR TR R AR A EERN A E, T, AR
LREEIR T REAL-IX TR & e PR A IR IRAR & RGN, FHN S SN 7R s M A i
RIS RS, AWFHRH 7 —ERMHTR G A HE ESEC T REINIMEESR, Rl
) B AR ER B2 E N A R AR e B S (BRI R 22 A B SRA AN, B R R TR I 2 TR — V)
FELERIXTE (PCCl) J5{R45 & FEM-BEM, TR IRARGHIR & AHE MENARL, I35 | A DL s 4 e
IR 3], M T BB PCCl 7R, PRI Vit nsMutkidErh, RE e tEln
HERA, EMRAERES, KA RIS P E ... (more)
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FeT SRR BHE S EEER kS 3 5 e o B

AXEET BB, 15T AR R ST TER, D RIMRE FIYR Y
NI, NG IURIE TR RAEMR R ST MR, 31\ Hadjesfandiari-Dargush —5({
BIAEEE, ST BRI RI TR AR R, BRI RITR, SAE. K
£ SRS SRR ASIOLTR A, B TS ORMESLIE, HITR T Fortran JUFULRMY. X
HEDCSORAE CPRESR) . Bk CRIESK) Relvh (- F0m) =K SUmi ) it (T4 e
B, I SHREL M HRIE. BIRITYRAEREESHO BT o I, BRI RADE L s
W, AT R G EROTIRENT 1.5%, RIE LRI SIEERITHERTE, MBS THHER
FE S8\ RBEHER A £ KAL) 5311 R RS ORI, R0R T RUSE RO S BT IR &
HUHL, B RGeS U B0 ) S LR T B AR

13


https://www.ccome2025.org/guest

4ANEMALC: sAn -

SIS

H B ALY, zzxiangran@163.com

(LB S PR3 TR s e RE S0 250 53

ARHR T RIS T 45 AR DRSS R B 700 %77 IR Krylov 2E
SRREHAATI I, 7EG— IR AR R I ENE, BoE, MR
PRSI IR, TS FUA (E R R BB B R, IS, S ABOR AL R
SRAFMENGHNG, TR T SRR, B PUA B RRIERO BRI, RUERTHRT AN R
SXEME, MESRRN, SRR RS N IR AR SR, RHEAK
VS 2SS MR L, SEREI: FEM; Krylov MEIRKRIE; TEORE; | SCHRRZS); KT
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WREGE 2 I 0 etk o b

AR T —MgsE S5t (BEM) SYHUE EMEMZE (PINNs) BURAHESR, FTmEmok g
BELEA TR YRS IR FAE R, (25t BEM TEACFRAEST IRTIIN AT XIS #, SBOHRERERF
BN, FRIX— R, ASCFIH PINNs JAARTT IR 7T REAVRHR, s R 08 g 2500 (oA 2 1 s e,
BRI N EMHIFTRIEI, FRH BEM XN FFIRER 2 HEA TR, MRS IR Y, PRYsF T
BEM ISR HUAUIL S, iR @ RINERE, ASCHEMEZR A 5] AR sinh 2848, Reifr &y A o s 22
WHARARZR,  SEILBRA R A IR AL TR, %75 IR A RURIR T 125t BEM 1EAL P B2 55 () mh 1
AR M STE DR R, BUERGIIRIE 1 AR /AR B RS SR, RIZIR SHESAE RS,
Fys i B RAFAY TR T T,
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I 10 53 B85 IR BT BRI JC e Galerkin 74

I BN XY BT R E IR S ORI B, REE IR R B Y Bt #2, X TR
TR TRRE R, IR R ARS S SRR RS EY BOR. T80 S50
AN, I A BT R BT AR B EAT 8 =M DS 2R, IEFRER 2R EUE T B
TRARI B EN Y BT R, AE HRiEH I B 2 E00 ki BOT R A 7 IR RN 5D, AR
& FEAGTCHIT Galerkin J7 5K BRI [ 738 XY BT 2. B I@EE A L2-1_\sigma FTHRIH
L2-1_\sigma B R AR FEL, ot 77 IERARENE; @I TCHIT Galerkin 7T A1 BB AR S,
FHor A RS AR S

W

HhE TRV PRI B EA TR FEFT, hujin24@gscaep.ac.cn

e VAR R LTINS RZ S

MR RIE TR LR 212 1E, FUNPRBINST — BRI LR, A SR — MBI TAZ
AP BSPEA GBI, 76717 52 A ITAK P PANDA-Impact 1, 3T Ogden S A1
B, AR RER B MO S A HARIARES, SARIEMRAGTE, BT — NER T
MR RHE R R AT A G B, BT AR, ABFSURT A (K BT R P LA
PRI ST I At A2, JE T PR BUIRO1 RChE Se
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IBIEASND BSR4k 1 it 5 i e M

WENRE AT BB RN RSO, XHEGUESEN ISR T #PkiR, it R
JERAR, NARREEEENE (SGT). MR AELE (CsT) FmbEsn e Mizmd. EEGERTTT
IREMEIE C1ESSRIFRI AT, FAEPRBIEE RFEAHEE, 52Mtt, Btk (VEM)
FEfE XS BT LR B m B IE R, DARAEMIE R 4L BoT 77 AR LSS, O iiix — N 5%
TRt THUERS, AURET 4EE AN IS, ST T 2K CESR R TIE, M
ARETRITCRRE B RS e BRI TR ST B H—, B AR T R 7e
BEFEICEZ, ERME R TR, B XRERBREE T, I RIEINZITTALE L2 TERC N BRI
M K EidssE T, SIAESIRZI 12 BEEHATAHR, WRITRETHEN, H=,
BN TR TR, PRI NI AEREA S, R WUCBAE SC B PRI EUE SC IR, Y, @i
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FEHRRCR, RES B8R EIIEE. &G, # AP-SGDM MR A B L5 Al S ME PEAHESANE
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Analysis of thermal stress singularity for sharp corner in a rotating body

Based on the geometric characteristics of the rotating body, the displacement and heat flux at the notch
tip are asymptotically expanded as periodic functions in the circumferential direction. These expansions
are then substituted into the three-dimensional elastic equilibrium equations and the heat flux equilibrium
equation, yielding equilibrium differential equations containing only physical quantities within the axial
cross-section. Subsequently, a Williams asymptotic expansion is performed at the notch tip, leading to
a singular characteristic equation. Solving the singular characteristic equation yields the stress singularity
exponent and the characteristic angular function. The finite element method is then employed to discretize
the notch in the rotating body. The thermal stress intensity factor at the notch tip is obtained using an
extrapolation technique. A comparison is made between the thermal stress intensity factor for the notch
in the rotating body and the stress intensity factor for a notch in a flat plate. It is found that when the notch
depth is shallow, the stress intensity factor for the rotating body notch is smaller than that for the plane

notch. Furthermore, t...(more)
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Evaluation of stress singularity orders and generalized stress intensity factors for
axisymmetric V-notches

A detailed linear elastic stress state analysis around the vertex of an axisymmetric V-notch depends on un-
derstanding stress singularities, eigen angular functions, and generalized stress intensity factors. This study
introduces a numerical method for determining the stress singularity state at the singularity of the axisym-
metric V-notches. The displacement field near the axisymmetric V-notch tip is expanded asymptotically
and substituted into the equilibrium equations of the axisymmetric structure, yielding a system of nonlin-
ear characteristic ordinary differential equations that govern the stress singularity orders. The nonlinear
ones are linearized by introducing two variables, and then the interpolating matrix method is introduced for
solving the established characteristic equations, which simultaneously determines the stress singularities
and their associated eigen-angular functions under different radial boundary conditions for both single and
bi-material axisymmetric V-notch configurations. The generalized stress intensity factors of axisymmetric
V-notches are computed using the finite element method by postprocessing the stress results. The results

show that there are two s...(more)

124


https://www.ccome2025.org/guest

RN o

FB R (Nanchang University ), AL TLPEERET, BEZK “W—i#Ek&SK ER 21 TE”
HRRER, BEWSIIAE NRBUFHE SE &R, (LA KCF R PR SR, 22
Bt AN B SEFORE SR, AE P EBE R RN (CERNET) TLPEE T RH
i, BAFEZAFRAMEESHELN, HEHCRERZRICEM, B8 RSSO HE
BRI, 2EDOEKT HSK =5 et 5,

AT HILVEEERE, TP RSEAITLPE TR 53 IR T 1921 SR QIR INTI VA AL E L 141
1940 O E N2 H IE KR 1958 FOIRAITIFE T4, 1993 FFILFAE R, A ANRBUFRERKIT
PO RZESTIIE TN REAFHER E K%, 2005 F£/ B AESRILAE 2R AFFHETNEE K
o BAE 2023 4FE 3 H, FRIERTM. FHiLw. Rl 3 MRIX, HAPEiiEmX S 4321 &,
&SRR 150 77K A ASCEER, ARV ERR, BT —3, E T MEE, #E 24
FERHTIER 132 MARE L, 3PMERES BF) 2R, 22 MR- R, 3 MEt:
BAVEAAZAEEN, 1 MEL SRS 51 M2 —ZERE 31 M+ T A A
Al A s TEENEER, HE 9 MERIMRERELTR; AEEEREER T 4326 X (HHEEH
2712 N, @ERERFR 1597 N); AEE 2 HGIARRIAAE 35895 A, HE (%) IMEE1B21 A, &
KrA 17557 N, HAPE (8%) SME4 13 A

125



4ANEMALC: sAn -

MEXFIRERRSMR

A B TR ARl B T ERRTLN TR EARERNTRER, 6T 1940 FRIRAYERL
HRIERZEAKRER, 1993 FERERERAZ, fER AR TRERIEM B, 2hldE 7 AT
BAR. BRAR, AKNEN TREAMLENENF AR TEMNY HEEHNRE, T TR
Be. & (A1) =988, dmit, BRSHE TRYBS DAL, 2003 FHE 42 NERN TREYPE, 2022
AN TR,

FHIALARTE, AHNTE, TEN¥INR, MEIESH, s 5T TE TREM, &
M LR EHTRE. KL, KBRESKER, BEREMR, TRIZE M=, TTREARTE, &
SRS REIRN . AKFPKE TR, TRENFE 4 PARE, HfhEARTEL VAT E ML
Ak, Rk, HYPNERFK SR TR, I e M 2 i L irhl ONE).
BeE AL ERs,, ¥ -RERE LR, I ERTRE, KFITRE 3 M E Rt
HIFNE EARTR, KA TR 2 DL Ara U,

R BRI, B S RE. TR KR TR s Mk, B TRk
HIDEER BRI EEL, 185 TREERISE DR E R R EL A0, K
ARG IO N B RERBEERET D, BREE 144, HPELE R E LR L 2EAKE
=, LA @R RN E AR, IR FREFAEN TR, BG5S IR A
HEE AR R E L DA ARG,

FHEMALAEZIN 103 N\, Hp#az 21 A, BlER 41N, HBMEL 477% . BEBEHA73 A,
HBUME L 56.15%, BiL2EAL 37 N BIELASI S8 A, MLASIN 59 N, ERK “9737 HFER
FRAN, BEERANEEFESREE AN, BRUBFEESREE A, BERETHAALREIA,
HETHHELRBAA RN, “BERHA 555 TR WEAA 1A, HRFEE 1N, {LHEERE
HEARASLAN 2 N, {LEH AN, LHERE 3 A, LAEETAIN 4 A, LHEE “NT
R AA 1 Ne —RIEMESUN 7 N, —FEMai TR 6 A, AN, s L T,
TR B TARIM, A& T TR E RIS WS 25 A,

126



NPPNME nanrc

e
Rracaracas g

10710107107 4%

AEXFMEMX AR

AR R B ORSE DD SRS AR D A S TV B R ALHIE & 57, BB RN RSB T 2022
5 HIERAZ, WIRBESC TR S RIS IR AR L T AR E R TR
WFFIE, 519RE BRIy FE R R A A E R TR A FAk otk ) &

FBREMZEMRIITBE (h%) BEZEIMETI ARSI RS, RGNS i R4,
BUENE S ERGF, KERMERZRE S, W cr Hmi, Bl ke, TR
MR35 85, mEREMEMRMIRBE & IE )25 TRGALRE RIS, SRS MRIC iR
it iiAg D, SRR ORI E EMPREELRME S A BB E D BB E S E N IMI
ZMRL B, RHLSHUR ATaRflE RN, b KRR SRR R

UORNIOS81 YBIH BAIONJISOP-UON OAI0SdSIOd i
005S [9Xo \oURUREL

127






	会议简介
	第十四届全国工程计算方法学术会议
	会议主题
	会议组织

	学术委员会
	会议荣誉主席
	会议共同主席
	会议共同副主席
	会议学术委员会（姓氏拼音为序）
	会议秘书处

	会议日程
	总体日程
	大会场报告
	分会场报告

	会议报告
	大会特邀报告
	大会报告摘要与简介
	研究生报告摘要

	会议组织介绍
	南昌大学
	南昌大学工程建设学院
	南昌大学航空航天研究院


