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Construction and Innovation of an Intelligent Practical Teaching System for '"Concrete
Structures'' in the AI Era
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School of Civil Engineering, Yulin University, China Shaanxi Yulin 719000

Abstract: The rapid advancement of artificial intelligence (Al) is reshaping teaching models and learning ecosystems in
higher education, presenting both opportunities and challenges for traditional specialized courses. As a core curriculum
in civil engineering, Concrete Structures urgently needs to address new imperatives in the Al era, including cultivating
students' thinking abilities, ensuring learning depth, and shaping ethical awareness against the backdrop of increasingly
accessible knowledge acquisition. Grounded in modern pedagogical principles of "student agency, teacher leadership,
knowledge constructivism, and intelligent teaching integration", this study systematically explores innovative pathways
for practical teaching in this course. The research constructs a practical teaching system characterized by "solid
foundations, strengthened application, university-industry collaboration, and digital-intelligent empowerment". By
consolidating theoretical foundations, enhancing virtual-real integrated application scenarios, and deepening industry-
education integration through digital means, a progressive training model of "theory-simulation-hands-on practice-
field practice" is established. Additionally, a four-in-one assessment and quality assurance mechanism comprising
"classroom questioning, outcome presentation, closed-book examination, and intelligent operation" is developed to
balance Al tool utilization with the cultivation of independent thinking abilities, while strengthening process-oriented
evaluation and comprehensive competency assessment. Practice demonstrates that these reforms effectively enhance
students' engineering literacy, innovation capabilities, and critical thinking, offering referable practical initiatives for the
transformation and upgrading of core civil engineering courses in the digital-intelligent era.

Keywords: Artificial intelligence; Concrete structures; Intelligent teaching; Teaching philosophy; Teaching reform;

Higher education in universities

03§

TR, N TR IV & TR B T AR
HOBRECSRIFD, EMEBORE NIRRT, thoofksinias
S TR . — BT, B AR E R
TR IR, (RERTERREeE  AE R

RIARIE SRS TR, DIRIEESRG 5—J7H, 8
B SIRIFEN R S5 R EE L, AleSEeEd
RS T AL, BIg9E SIBRE S 1o,
TS EMIFINE T, ZET ARSI e 5 5
[, sz MECEZSEHMERE. BE Al TR,

133



BESHME 8541

ISSN: 2705-0904(Print); 2705-0874(Online)

SR REROR B EE NG H 2 W, oA BB
KB, YA EEIRTNLA SR TSI, B5 240
Jhar B SiEM SRS, RN B AR O1
HRE IR TR, thaHIss o E R EE I, TER]
I T m R ALY, S0e R STRORZ CoR B D B AR
MR SN ES 14T, R, BT A R AhE
BRI AEE, e BARR Y ML AR 2
SHEHRSEAIRTE, BIFSHl “APEN KT ER.

R 554 R LR TRRE R OE, @
WEFEANFEENESAEEFE, ZEREFEEE =K
i JRBE T SERI O | TR T AR e 1 SRR
FEHE, IRFEARIE S e S TRRS i B &
(F55, WRENA RS BN AR, FiRERIRT TR
YEERST TR, hRHARTEEWFEAYS
HARE R EERE 2 —. RIS AN TS
¥, QIR DATERL SRR Y B bR BAAASIRFR AT AL
T EF NS | R E R TS — R
HoE O RIE, MR T —ER IS TR E", B
W CEEEN +7 R T RE R AR B B R R AL
GRS . MR B, TR GREELZ5H)
TR Y B SR R O . A, REEM I
25700 CERACHR R NE . BN S IER
FENLHIE Y, E T AT, RGHEEEE SN, Sk
B, FREMOERCEE, HAN SR A% TR
MR RIS,
1@ “FEFEE. BUFTESMHE. FR
B2, SEHFEME” AR ONIRE =
LN
1.1 HFIE R

HFHE R UEI T AT B G AN ERER A
R, HEZIR M TS HeE RS . EAERY,
FEATHERERARELRWE RN, HEmGIHTASE R
PR SR, BRI ST R DML R I 2
KPR . IR R A STRE RO RY, 7 AL
HARHEZ R, #ZEF N EELRZAE, THEES
SHEI, BEEMBEEIE . S, ERER
FoIA ", SRR ARARTE T 2 A 2 SRR &
AR B S AR T AT,

BRI 2D HIN A oLy, PR E N
BT, A S BRI A, R R
T, #INES, FAENG TS AEE, FReAIR

>

134

O FZHRR SR B LE, A4 0 F ARG RN A Ok
o FEIMESNEIIF R R, M2gmd HERE, OR
N B MRS 5 U I, FIRAIEIZ BB IR T
50%; PR, MFITALTHE . 51 FFERRE SIS,
RO R AR R 70%; AR RENS 8 35 B SLR,
HRRERE, ANRIICIZENFRE] 90%M, X—iF5
BRI T EE RN R, CEEER RN
SHRE b, FAENFEROIEEEERE, i,
BAR RIS A AT 2T = SR, b EuR
HAE O HEOR . IR SR B N RS %
IBESHEANE S, EEFIEFR, BITRCCERIRI
GBS TE, BB EE Y. 51 FHAERWIR
R, BEEEAE IR EEWEIRA R, Hit, #
GBI S R FSERN TR, #NES | S5 E
KRR, SRh AR R, fRARIR]E,
RO B AR B4, M S E N E
SIRIAMEL . X IR, BUREEEAROGRIFAIR A%
1%, FEEAIR . BIRTEERREA T B A
IREERY, HEHSHAERMANNSEREE S, BRI AELH
IR ZIAINTERC R, 5| SRR F A E T
HE WA AR, EBREACCZENRAIIRE, BN
KIRE DR RIGIRTRE DR sR . Rk, AmRE a2
REE TR A BRI TR
1.2 CRELEW) REMIAEREY

(REE L) 2R TR VAR OIERMIE, His
R (PSR R GRE ST EE ) R
e EETE) AR AEI™) WRTR KRS “PE
SIS ST R N S 550 1
PR, IR R, T RIRESE AR, T
TZIREEE AT 2. FENAEDE T BARAIR S Z
BN AR, (REE45 ) R TTHES AR A A
I 1R KM BT RIR SR, DL 5

j:fi A% wHpE EEEH
AW BREEE | RELZD  ABEE wmes  BAR
BEE
PO FHERRE BRES < THREER < rﬁétsmt/ BLAE
BitR T A 4
DR L meme mmes mwes sobe | eones | ReEW
oI

1 = T
JEE | mmmh > mmen < Mmhsh > SRR sicns
L"“"""““"“"V _____________________
BAE Lo oo T

ARSI

A1 (i R M) ST it 3



BES5ME 8541

ISSN: 2705-0904(Print); 2705-0874(Online)

AR X— BB AR, a0l 2 R,

1 23T (GREEL) IRERNEEETI IR
o BT EMAESONE, REENED AR ES, M
TSR &, B EEERE . R
P& . IRAREERL, REIEME TR S G .
ZENERENS I RIS =TT AR S Z N R 5124
KRREL, AUTHEEASUEWAIRER, TRERENE
R 5 S

B2 SERRR T Bl R #eEHITH
RFHEZE . NAEMZ O S EE AR A, R
THONAEZHRRTT, R T a5 el . THERER. N5y
B Aafst . BISRESADUR R SRR /S BT H
ZIEE ARG R T SRR A Z A FEHE R AR SRR,
HEYT5 1SR P R AR R AT 751k,
A7 EM YRR T ST NIRIE R 4R, (REELSE
1) BEEETNEHIIZAE, e A AR
A, JRENERZEEM . N HHERA, RN RIS
BRI, TRk “2Eal— R - RS- REER
BFR A

EAnbainEy far#h{#id AR Fy

1
1 1
HRES | pzEy i |
i v v 7 H
| BERVE  BoRBoE M. kP E |
| ERmEiRE = oo !
e L L S
& | HRBE  IR%E  AReE EENS |
| (BFBE) [§:=:3) (BEE) §=¢ S
I___'_'IZIZIIZIZIIZIZIIZIIIZIZIIZIZIIZIZIIZ'____
1
WHAREL | HEETED SR S, FEFY |
(hEmey | RAGR/ER) SRR GoB/EE) (EESH) |
f:::I::::I::::I::::I::i:I::::I::::I:::I:::I:____I
AANHE | BiERtE NSRS BUERSAH  THEREEE EEE |
(ZLEE) | FEE. AHASE) EATE CEBAR) (TR |
ST T
A : i
®it | BREARET RRARI R i
1
A8 iEwE |EEREpRR (O e (B0 (FEE oy |
ooy EERORITE] g | (BEHE e | RE | (68 smE mis )]
L e o o o e . . T B .
2
BEES :HWEE WEE  RTEELIE HaAEE HE |
CEHIETE) | T TEE (RHVE/MEE)  S9nE fEE ]
e |
e S ————
| AR AR FpiE= HEAEEE
SRR P s Ak E

A2 “ARLEBMEHEL” BFE AR B
1.3 BEHFRME

F— A TR AR SR KB A, BEE
AHEY:, EEANSEHEWREZNES, TR
5 | AFESIE BB MBS PRt AN R )
AL BRI AT RSN B RE IR RS AB U E B AR
PR, BRSO ORISR
AZEFEA, MUKIEEEF T H#FHEE, RRESIRIEY A4
RNREE 52 ST 228 R S % . fEIX— R,

AT R A IEAE IR Zee X, HESh M LB
HO R B DL A R BB AR R A >
B AU T HEE ST, ERITHR TS5
BT TOnR AR, BT BT —FE—A =T
RERY . fEX—Hik RS, HImnEE RS E A
FI5ISEWAG, FEER AUSSIMEES] 1728
FEIRET; o ATENERERH, @ SER RS 5
FEAERLIBY, 2t — DT S RGa ) MR E )it . i,
15 AL REIZEAS R, 2N RS RIE RS
PR SFLRHRIREAE )y, BRAEX A EE 5t
WHS AEFEE, WMESENAIREGSEE, BEONRES
ALY R, A FHREROR” = FWRNEES S
. FAREhE SIREATRITE . FUMR 780 AR IR
SIGAPER, PURAIAATERERARTB, AAalikeE
FEAMEAL . @R PERESIARGS, HERhEATTIE S A
MIRGEIERRT . B ANLIDE . HEIRE TR,
BRASEIEDAZ D EREHCE, Mt iE S
BN E ST

AR, #EA AL REVELREE AMUDUZ R
G, BRI AN NEREEER, ALBORIT
20 R R SN A R, R, AN
A AR A T RIFTR AR .. FeAEs MR ATR
RN Z LB ETE, MXMHEENTE, ERH
REF IR SHRZIS 140 Kb, EIENEEUERA R
ARTEMERES, BETEEESNEET 5%, 1L
—ArA R R EIE & H C B INE T K. 4R L,
BEIFRELL “EAEERME . ZONET0E . RREkE.
R A ORNAREAESBELAEE, X
—HEEA OB R A E R, R ARKEETT
AR ER o
213 “EEM. BNA. REWME. HE
TREE” HIRIESBRBFE R

WE N TEREROAR IR A R, &T&IELHER
ZIF s, AR TARUEIR A BISh . EREIRIT . )
ML BRI s NETREE, S R
MRMRLE . SERRRE D S A R T A e H S EK
AERVEER . SAIf, R RSB E AR A TP A e 55K
BRI TS RARERED AR . BORIRAER 5 R, EXELAE
Rz A T AR PRAT A AR N A B IR SCBR k. I,
Pt RTINS (UR PR R SR IR &, By il
HFTEHE SRR, WX —al, (REEts

135



BES5ME 854

ISSN: 2705-0904(Print); 2705-0874(Online)

1) TR RATSERRT R, BN UL R, s
SiNECAME SRR, B, “EA . GRA
L RARPIE . AR ARUAFIE R SR AR R

BiKfE, “HEAEM” BIESFEEERES T A
SUEARIEATNE, FRTAREL, R E AR TR
L BE% 12 AT RNRBE TR DT 5B RN 5 “9RRz
7 NSRIAZesN A S TRESEERN s i) S ™,
HERlE AR IS NHRER M N SCRRRE YD, YIS THH ok 5L
br TREFBEEA R AR RET R SR
MEEETE, Bl kRAREH %, B EBIE | JF
FRECE TR S 773, Wl A S TR IR SL
53, HRIHH TSR D S HRIER 775 HCETAE” W)
R E O E R A Bt R B BORSEy , $2TH5E
BAer W ESE eSS, B IR He—IE
WTE—SAR R E— TR ekt USRI 2 . SRR
K, ZERAANERETWA N ABAA IEREEDR, B
HEERR A A REROR RS 2 TR BIRTRE D
i AR TR AT IR T RS R TT 5
SEI “RERE. ARET. ASFZ.
BRERE NREHFEZRITN ERERE
B

WEATR, A TEREEBE Uk N T ok T2 a0
Ab, A SRR B ist. 2RT, T EEARAST AT HOR
WA THIIRIL, 2 A I Bl as se il SIS R
Hhr B 5 WA R REEEsfL. X—IGHT
SHH— M ER EREGN R HAEERAY, JFHEL
FERITET, Rl Re AR EM . #EANIUR
IREUE S, HERERARA SRR E ORI,
XEERE R TEE ALY . RRXANRRE, 55
FHEAGTREA Al BTN FREE GBS ASER
VRl fEAEXED) Fafimibiles . R, RZsiBhd=45 Al
MAZEIT, mAFR4ERERE. WS 2, ARG
73], EARETEEIINARNET . A AL AL
A REAE AN AR MR RTEE T, A&, 1
B AR IERR Y BB EA, 1k AL REHIB) TRMIE
BENL, (XEEFR (B TSR MIKEL A, A IR 2 T s
S

Ak, RFMIEZHHIX —CHIRTIEIA, SR
FerEREMEREER R, IR RS BRI EE,
iR TEASCR ., BT IR, DL GREELS5) 2R
REASEEREA, X AT IO BRI B BEROR T S B

136

REISA LRI, RBFFMET AR RRER.
BN FRERIET PUNT— IR IREE S RN 5 T = AR
Wil B, “BRERRR” (EA—MEEA, BEEES
AEREYE, BErENSER, BT E Z AR
EHA), AMUATLLIZE S A AR RSO, R
FAEAAE B G B RS 7R . XPIES BB T2
TRERIRA S5, FEFUMAE MR Hs oems . Hak, “B%
R T, IRIEIRE AT, Bk E I =T
PRl R RS S S A PPT A T IRE
TRe IX—WRERNMUEETHEMESINIEESE, £
SR ARSIt IE AT AN, A HLEE RIS Vi
FIHE RoREED . B XAT, HIMBES il i T
R IR . BT ERREE T, M ZE A 1R
HEESEER R, AR H M St . s
MWW ER R R TEI A, LIRS > U5,
=P REA K I SLEEE D ERTTIsIA, BR
TN EN, RSN R EIR S
FiEEH, AR T #s iR RS RRER B A
ERGRE . B=, “HEBE" WEESHFEG AN
gy, TRTE ALINR B EEWEA. \BARRNARRIET
R TFE, WESRAEEARBRRER, A
BREMFZ R LA AIAES . ICI28E LA RN E
FFTERNR R RR R 1. Befm, “RERRIE” 2 AT
REFEROBE TR, FIAATERAAEIER A, A
REALIERESE &, 2R RENS I T U R it f 7 S e
e, XT s & T RBE T S0 N A, BERS
IR PGSR R RE D, R TERORM: | ST
SRR, EREREEE L AE L.

B XU AN S, FTDE R4
FIETRSESE . BAUERET) . SCERRE D N CLHTRE D, RINHALR
PRARE T R ARGt o 1225 AR A I SN o/
T ALIRAEFTK, HRFEELSHIHETT S
F S A RS RS TR
4 45iE

EANTERE AL RIER T, S5AF G
FRARA kSIS, N TR RO T IR e i
U THEAZES SN, [EE A ERNEE iR
TR TR EEK . (TREET 251 ) TREERIBCE SRR, £
ARIRAEH B OATHIE TROERES, mEFEmE.
RAMWESTFNIHIN ARG ER., By e
HOmET . FMIRE, FEFFME” NHREFER L,



BEE5#MR 85 4 1

ISSN: 2705-0904(Print); 2705-0874(Online)

Fasgt “EEELA . SRR . MARERE . BUCRMRAE” MUSCERFK
AR AR, DI 2ot AR, (EEB4ESRERNZSEALE],
MITERTRREESEMC T =, EffE "B X—
HEWRABIR, RIREREE-ERIRAS ORI,
HeHB4E . TRMCT S RPN E S EEN T

HAAK, REEEFEREHRR Al AR 5T #
BWERERADR, BRGSO BYERE DRI, 2t
— BRI NMES |05 B4 ESIER. Mg
U NRAESS, BT FBIRS T AN EmE
i, ABEREIESCHIM “HB” 2 “BAN” gk, AER
SRR 2 B TRk, GlFRE oRnfEaa
LHIHIN AR AR TREAT .

SEH:

(1] B2 IR, N TREIE IR A A Bk SR
MPEAE] RERE T, 2023, (06): 26-33.

[2] T3, . FEM TS R N EEFREL
JRIALE . WIE SR BUREE R, 2025, (05): 10—
15+23.

B] FMy, =i, S AN TEEE R TR
YR ARSI — TR AT IR 4L A ))). ik
FFFT, 2026, 47(02): 69—77.

[4] DOSHI A R, HAUSER O P. Generative Al enhances
individual creativity but reduces the collective diversity of novel
content[]]. Science advances, 2024, 10(28): 5290.

[5] B, N TERENREEFHENER. NGS5
FI). TSR, 2025, (11): 16-24+33.

[6] i, 2T TARN HRE DREIRHY TR 451" IR
FESTHOE — DL A B, P =5, 2024,
(07): 65—68.

[7] XS5, CIREE - L5 SR LT ) IREEHS:
UCEANSEER ). S MR SIS R (R EIT), 2014, (07):
235-236.

[8] PMIFS, (BNZ. I SHHT]]. =R R

2, 2004, 36(04), 133—136.

9] =, e, RARSERE. FlA DI S
ANAREFRNG G SRFMEAIRT]. B, 2026,
(03): 6-10.

[10] &=f%, SfEH. A TEGENRNHAEEE: KR
TGRSR TRy SR (NG RIERR ),
2025, 64(06): 136—145.

[11] KR HE, BREBME, OES “¥IeTHEHEIR”
IR 2SI Fet O R R RDER). T MME T, 2023,
51(11): 219-221.

[12] R, B0, Fgak. REE S db
ae FPEEE AL, 2020.

[13] s, ZEiE. AT RIREREN S SR EHE
BN BTG A FR]). BAZCE, 2026, 46(02): 8—13.

[14] VPSRN, ROk, RS AT RIAEEA M TR
FHIRARS b Ao, (b LSS, 2025, 42(02):
39—47.

[15] BB, N TR Eie B E M S
ERAR]). QU E IR 5508E, 2025, 8(14): 8—12.

[16] HLERE, IS BRI N E T iE
EFRAIEE . 15T R NASEEEZ]]. SRR F 7R
(HEERARR ), 2023, 41(03): 12-24.

(17] %20l £R, =A%, ChatGPT/ A A TH
REXT A R SEANT S R BRI ()] FEARITE RS54 (%%
BERFEAR ), 2023, 41(07): 26-35.

[18] £fR, EEE, X% ETEBATIAREER
CUREE T+ S R ) IR SO SRR 177 B2 0E
SEA, 2020, 39(02): 49-52.

FEETH . Paaiite BB FREIE ; MtkeEbt
ARIEBASCEFRIE “ALRR GREET451) TR
SLEECE AT SR (J62532)

EE RN XIDEFE (1986—) , B, BerbkmtkA, &l
i, WEFRA, PFRJTA: FEMEE T TR

137



	AI时代《混凝土结构》智慧实践教学体系构建与创新

