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Teaching Reform and Practice of the Course "Nonlinear Analysis of Reinforced
Concrete Structures” Under the Background of Emerging
Engineering Education

Wang Zhenyu, Lu Shiwei
School of Civil Engineering, Yantai University, Yantai, Shandong 264005

Abstract : With the in—depth advancement of emerging engineering education (3E) construction, the civil
engineering major faces the talent training requirements of "strengthening fundamentals, emphasizing
practice, and pursuing innovation". As an important course for civil engineering students, "Nonlinear
Analysis of Reinforced Concrete Structures" serves as a crucial link connecting theoretical knowledge
and engineering practice, and its teaching quality directly affects postgraduates' engineering innovation
capabilities and scientific research literacy. Aiming at the problems such as outdated content and single
teaching method in traditional course teaching, combined with the course characteristics and emerging
engineering talent training objectives, this paper proposes a systematic teaching reform plan from
five aspects: teaching content, teaching methods, assessment methods, practical links, and teacher
training. It conducts analysis based on practical experience to ensure and improve teaching quality.

Keywords : emerging engineering education (3E); nonlinear analysis of reinforced concrete structures;
teaching reform; talent training

il

Al

N S BRI A SR A RS TR, BT LRI T A, FROOET R RARIRE S . SLikee I brss S W m 32
BN, AR ARG AR, M — BT R R . IR AL CRAUR R B A3, AT LR = NG e
e BRI R R, XML A R ERTRE R m DR, AMUTFEAA TR A TLSE B R, 1B T RO S g T BT B
ZERETT, REARVEZRH TR, CIATIREE T A ARZA AT ) 22— TIRLT R, Eif AR AT e (I ZRE.
AT, LSRR AR TCIE N TR R oR, Xl Cam A, U R R, ST HEATIAL

—. FITHESTRERFNENLEY PR
MATALRY SR FTRE, FEFR [ A AR AN W R A 1 5
P LA SR TR AA B 7R sskognmiscie, 58 T, KM MR B L a5 AU hn, X 8540 ise frX Ry ik
HIIT, TEERC R, T (IR L SR T ) R BB SSMARZE TR LR ZOR X 8. OpenSees 4%
MECEBUR GHAERFAE— TN M E, ik, WRHEINmE SRS Tr-a B8 W T TR BT UK, FHuon

TEES: LFRAMRMRERE (RARETEMIELENT) (SDYKC2024211 ),

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 085



#EriA | EDUCATION FRONTIERS

SR AT B T TG E A st = xSt TR
P, X SRR AT R TR, 7855 M AIE R AL
K, HBIEHE S SEAF R

MAA 722G, # LR S M B B A LS
GZNE ITENE, AR M et TR A e
1o FEGHEETT, BUWPE, AN TOA MR R
P, B RO AR THIT A A LR A Re ST, W
SYERTTCIEIR IR A ) AR SL B RE Ty, I LE R AN T R
NA Hizr BRI

MIRFEA R UUE ,  CIATIRGE SR AT ) PRAEA SR
LR, EREEARIE TR R TR R, X
HOMEH AN T RIGE R L . TIE AU, TN
7, AETRIRELCAR AL, R R IEEARAL.

—. fIIHERT (NHRRLERIELMEI ) ]
BHFRERE

(—) BHERAEHE

A NARRREE ARG, BRI For BARART
fEo DL, FEEEE AR, HUMRES S IR SN AR IREAT
Wk TR, e “EIEHLE, SEEEH . QIE ST AR
], SRACTRIERCA A, B ORIRILH AR B

HoE, FERODIRENATTH, BASEHEN O TR L5k
A AT IEE RIS AN A0S, 5 TRSER 2 B AR
JEo BRI, HUMAEH AR AT 455 OpenSees 0476
BEATHUER, REONTIRERCAINA, W CEICER . B
B, TARESEEE” — LR AR R R BARRPE, 20
PRE RS LA S R AR AL b, MRS AT REZR A
LA HTEEIIENZE, H7 OpenSees AT - IIM A, ¥ A
OpenSees BAFHITEASAE . HETTIES, MR FEEAE T R
X — R A TR A PR S RE SR G A BB M i AT, 1
BURIEFIH SHARARES G .

Hk, FEHEARE, e EEMiNg. —JrmE, BT
WREEARE, aHNEr NARR SRR R, HF
LiE RN HIRI TR, A RRAIRITE R, SERiEU i
AR, BEA0 OpenSees PR FIAEN S, B PRER M & THESL
PREGAA B IR TR T3 — I, JFR S RERZEARE, BAZ)
W I TREZEP SR, MR B, IR,
MR 22 EIRAR, FECAIRIE . SIS T AL E 2T
B, BHERETTEEERO, R SR AYER]

B, SEEE PRI . AR R R A AT
TR LA SRS BURBT S AR, KRR N 2
WA, JESIANMB R SRGI AT Al AR ZREE M O f e 3R Lt
AT REE AR RE IR TSR, LRSS T R
RGBS, S48 TRRMAT 7T .

(Z) BFEFHERE

BTRMTST, AARIR ARG A A i > ESEA

BIREMERY AR, XA IR AR A R RE T . IR 5L
AT R B, FOMM T TR, R
THEMEHE S

oL, EEALATEITE, HRE A vAE S
Ziite JTARRRECEI S, FAEZEARIR. SR 5 T
WA, BWEARZAESEE . THE AR, MR AR FT LA
SIS, AR B R, 5 e
PG, QQ AT A, FHIBEIMIRESIRE, AL (A3
BRI BLER], HiE RIS 50

HR, bR Beanoridk, BACESI#EEAR, BRI
Ui OB, ERER AR AE, RO, Bk
A, MR TRELPREGURITNT, LA ARAEMIE,
SRS AR A CRWATIE L. B, EiHE REEH
PESIENE AT I, AR SR AR A PR IR R, Lk 4y
M BRI R DL AR e M A B S A, (22 AR R TR
HIR R

I, BEALREERIG TR, (AR, FUEE RAE
ARG, BEPERR. ANAERTT, RS AR AT
W, THAEAI BRI R, a6 R BT EAE
ATTIERIAEE , ORIUEEARILTR , TR R RIZECR

(=) BAARE

FTT AR HA RN I, BRI 2R AR 2A S
WA E 2SS AR E T R GREE LR Ay
&, EIRFEEEISPEAINRAE S, ToE eI A S aE
NMNEEEZETR T TR S TS R AT E H R H RS
HIRF WA G, FICR IS LB R T 5%, M Nse
HHIEIRR

EE, UIREALLE, L E R SR Ry
HEFZSMAF AL G0, S B e =,
K 60% HFH 5 40% HARIF B ZMER0T s A
HUNHEAESS, (ARRAETANAIE., F0H R s A 124 ) 1
W, WlReE e A TR

Hak, FEHEFZNA, ERERED. HERSEIR
HHE ., BRI, PPT LRI, S ERE e,
AR S ST, FUTARR A AR 2 SRR A
BEFFAT AT e SEURFF AR, ZRAAE )T OpenSees 73
WiPa, SEsOREEH MRS AL AT, SRS HTR
EAREF D BOTHRAECEA RSSO . TR REETT4T 40
HERAAEFTHONCI, MHA SRR, SR, #
USSR BRI T AT

weli, UHIRFE AL, SEMSBSm, HARFIKELE
K IAEH BAIT G5 RS G EHE MU ET
FE AR O IR N R, JTEE RN E T
BEEAR RSN T RE DRI GRSy, A5 A LR, BRI
HIRT OpenSees B HEAT A5 AR e BT, H 75 40 W 0 0
e XFITRE A A R G AL, TP AR RSl

NS
He/Jo

086 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



(P0) SEERFFTSRE

TARTREL AN — T TEAEF= SN L, MRS5S TSP TR
MRk SCBRRET NIRRT TR T AR TR L B D 2
Fro THUM R A EETRMR SCEREA S . 5 TR SERRE Y B ]
RS R, R TR () LS SR ER B, IR AR )
FEARRBEST o

HoG, FERAIEELA LG . RIS EEEN S, 1L
FES SRR, OGRS e R
5, MEZRAMIEOTUR MRS SE, ikt S S H A TR
PARBLPERILE, IEt, FraresE g AR ERES . 7RI
I, ZOMR B TARAITE S, LA RINE TR,
Tk BIHT I

Hak, WALRPEG, sseBsc i, AR 508, H5E
Fafr B R REF TR AR RIS LA, FER Rt W&, N
BRI HM R Z AL, ARRARE PRI, AihseEtn
IR, ORI T RN R SLRYRE (RS,
PRI AR B A RS &, Rt ARSI AR R

W, DSRFEHTRE, RSCErERE, BURSS A,
RHIETH G AE 2, SIALRRSERRRIH, ke s 5 T
HIZER AN AT L R, TR CARSLPRATE R, TR ZHYsL
B2z, flin, SESHHEITEE, 1L KT N
TREET S P PURAEZAE TR, SETHTTSS, T RIER
RAETT o

(B) EFRpEil

TAFEBUIER YRR R SIREL N EE &, R R

243t

FLVERROT R, T B & LA B IR
WL, M SRR 1 AR HUR R IIOR R, Bl 7200 i Rl A
KR,

Bk, BB ER R, AR R, WHEEAIS
SREMRE . Wulidig, SEEETIEZ T, hEERRs
TRERREINA . RRGI LIRS TR, 540 T BRI E A
FME A, RTINS IRAR IR GE T . TEEOM RS A, LR
SEGFRIETRAIR, AFTARINEE, FORRFE ek,

AR, BAGEITRIREST, EABEAT, 1S HFHIRE
F OpenSees 7T TH., FHFREHIEZMATHR ORI TAE, 5
i AR K e R B A RORIING SC, BT AR K
R R

Ba, IRz, ALy, EREFATS 5
FESTAMENAEL TAEZ SR A 19 2 ST RS RN 5 LA
PR TIERR,

. HiE

Zibpmd, R IR ST, CNARRE S Ltk
BE Y PR RIS B AR TR AT R AN A SR AR
b, XA EINGRECA R, BN BT FROT
A SREENY, BUM A A, OGRS R, 47
THEIRIEEA P, FRIURMAA

() ke |, eI | FERNAT , 55 . ST A SRR AR R T 2 A (D). PERPEIELE L2025, 11(09): 85-88.
[2) Z=HEW TN IR | 5 K TR R A A R R S0 (). RS L2025, (06):42-45.

[3] FHIERR , Sk " /K AN AR SE T 45 M " IR EEnR S ARk (). LIPYRBIRAREAA L2024, 37(06): 10-12.

(4] XNEPH , SCRE | EUKRIR 5T " AT AR IR L 45402 " AR (). BHER L 2024, (34):105-107.

(51 MAE | B | EE | & ARG AT SR R SR ). P SR IS L2024, 23(16): 169-171.

(6] 70k . HET BIM SRR T A AR O (). ZRORF R B AR ZE A |, 2024, 24(02) : 62-66.

[7) A5, bk, SOUEE TR SR " K AR R T A 5% " SRR ). A FLDE 2024, (01):64-65.

181 ZhtR , HIE , JRfite

5 MERIR A ST ER R
(91 GkAsTl , B0E | 2R

DIK AR LA AR 1 (7). BRI K RNV HOR 222441, 2023, 23(04) : 55-59.
Matlab BN JERE T S5 A8 T SRR O —— MR ARRRE A8 ) — SRSt 2o 6 0], RS L2023, (34):120-123.

[0 Exzpk , EiL, M, % FREE AR PR EUE B HR 5 YU (). S2EAT 2023, 9(25):50-53.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 087



	新工科背景下《钢筋混凝土结构非线性分析》课程教学改革与实践

