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Reform and Practice of the International Perspective-Oriented
Graduate English-Taught Course '""Numerical Methods for
Engineering"

Zhou Changhong', Peng Cong', He Haigi', Cen Chengxian'-*
1. School of Architecture and Transportation Engineering, Guilin University of Electronic Technology,

Guilin 541004, Guangxi, China

Abstract: Offering specialized graduate courses entirely in English is a crucial pathway to deepening educational reform and
cultivating high-level talents with international competitiveness. Taking the English-taught program of the graduate-level
course "Numerical Methods for Engineering" at the School of Architecture and Transportation Engineering, Guilin University
of Electronic Technology as a case study, this paper systematically elaborates on the course development philosophy and
practical approaches under the contexts of "Emerging Engineering Education" and "Double First-Class" initiative. Grounded
in the multi-scale and multi-field coupling characteristics of transportation engineering and civil & hydraulic engineering
disciplines, the course restructures a comprehensive English-based knowledge system covering modern numerical methods
including the Finite Element Method (FEM), Discrete Element Method (DEM), Discontinuous Deformation Analysis (DDA),
Numerical Manifold Method (NMM), Material Point Method (MPM), and intelligent computing approaches. It innovatively
implements a "problem-oriented, in-depth connotation exploration, practice-focused, and future-application-oriented"
teaching model, and designs a diversified assessment mechanism combining "frontier review final papers" with summative
examinations. Through the development of English-language textbooks, video recordings, and courseware construction, a

three-dimensional teaching resource library has been established. Pilot teaching demonstrates that the course effectively
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enhances graduate students' professional English proficiency, numerical analysis skills, and international academic
perspectives, providing a replicable paradigm for English-taught courses in engineering graduate education in China.
Keywords: English-taught courses; Numerical Methods for Engineering; graduate education; course development; teaching

model

B 2T BRI S H0E E AL AR AT, AT ORI W O Oy R E S R SR T 7 AR
Proedf /i W — @ W OINF 2 —021, X F TR ARAETT S, BUETHEINEA U ARk
HR TR TR, HERERZIIR. MER SRR AR, IS 2] & s i1
L EMEA, SR, ARG (CTREEUE T %) REAEAEAAAE =BT IR e AE SR
RIENT (ZJRIRT I FAINESWFTAERWIRE I HoR BT CGERIRRSEEO . #AES
HEPRAARZ RGN PR IR B R 35 SRR Bl

HEAK R RHEOR A T ) A B s i TR CEiD . AZidiskn (B R bAOKA] (B i) =AMl
wo PRCT (LREBETNE (8530) AR, X FE AT 75 0 B0 G s B i AR
RN ADEMRIE) . BAE SRR AL DU E R B HBUESA TS AR ST ) LR
EVEEM R A, REEBIIT R T RGN 0 A . ASONRRE R R E . BB lalE
SEAR BRI B R 2 ST PRI LI SE DT T, R R A e i SRR
1 PR RE A —H [ SRR H AR SR A i Tt

NEEEGHUE TR R BT BN, EES. RAESIIRIAGR, BB KNE
WOREL 7 RRERE, #SL 1 LA ARELSE-2 RIE-Z R & -8 R N 20 URFUARE, 361t
48 7t .

BFEAROHERS
WERTE (MPM)
TRHESEEE
e e
AR s L SEmAR EETRAR e
=] 1 = pal
pyes—— Chapter 1 FH&EHHR
HESEER TR A A
Numericiql Methods for ETSRECARENRS s R e
SREBHUTE (MDEM) Chapter 6 2 RIEINAE PL et e 2 SR (o)
2 S — - ey
apter HAE :
SFELEIAHT (DDA) RIBEATE
A8
BURERIEE e ==
st SEREE (W)
AP ST
RIFRSEISHT

i e o123
SEmigiEES

Bl1 TEREE (&30 REEREH

Fig. 1 Curriculum architecture of the English-taught course "Numerical Methods for Engineering"
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FINAL PAPER

Every student should select one of the topics listed below to complete
the final paper for this course. The title can be adjusted as appropriate.

1) New Development and Application of Discrete Element Method in Crack
Propagation of Concrete

2) New Development and Application of Discrete Element Method in
Permanent Deformation of Asphalt Pavement

3) New Development and Application of Discrete Element Method in
Concrete Microstructure Analysis

4) New Development and Application of Discrete Element Method in
Research of Concrete Mechanical Parameters

5) New Development and Application of Discrete Element Method in the
Study of Concrete Constitutive Relations

11) The latest application of multiscale finite element method in civil
engineering

12) The latest application of discontinuous deformation analysis methed in
civil engineering

13) The latest application of numerical manifold method in civil engineering
14) The latest application of meshless method in civil engineering

15) New Development and Application of Material Point Methed in Seepage
and Large Deformation Coupled Analysis of Soils

16) New Development and Application of Material Point Method in
Fluid-Structure Interaction of Hydraulic Structures

17) Latest Application of Material Point Method in Hydroplaning Simulation
of Tire—Pavement Interaction

18) Review of Material Point Method in Modeling Microstructure-Induced
Cracking and Damage in Heterogeneous Materials

19) Comparative Review of Material Point Method and Other Numerical
Techniques for Coupled Pore Pressure-Deformation Problems in
Geomaterials

6) Review of Fracture and Damage Analysis of Concrete Using Discrete
Element Method

7) Review of Microstructure Analysis of Concrete Using Discrete Element
Method 20) New Progress of Coupled Material Point Method and FEM/DEM for
Multiphysics Problems in Civil Infrastructure
8) Review of Temperature-Load Coupling Calculation Based on Discrete
Element Method 21) Recent Advances in Solving Solid Mechanics Problems with Physics-
Informed Neural Networks (PINNs)
9) Review of Fluid-Solid Coupling Calculation Based on Discrete Element
Method 22) Review on the Application of Graph Neural Networks (GNNs) in
Granular Material Simulation
10) New progress of multiscale numerical methods for civil engineering
structures
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Fig. 2 Example Topics for Final Paper (Frontier Review)
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