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Abstract

With the rapid advancement of artificial intelligence and big data technologies, their potential to
transform research and pedagogical practices in the field of construction materials has become in-
creasingly evident. Focusing on cementitious concrete materials as the primary research subject,
this study leverages the resources of provincial-ministerial key laboratories, teaching experiment
centers, and science-popularization platforms to systematically examine the pathways through
which Al and big data can be integrated into materials research, experimental management, and
pedagogical innovation. By establishing a big-data platform for construction materials, the study con-
solidates databases of material properties with data streams generated during experimental proce-
dures, enabling composition-process-performance correlation modeling for cementitious concrete
materials and thereby enhancing the intelligence level of material design. Meanwhile, machine-
learning-based models are developed to optimize experimental parameters, shortening traditional
trial-and-error cycles and facilitating the laboratory’s transition toward precision-oriented and au-
tomated workflows. In terms of educational reform, the paper proposes a “data-driven and virtual-
physical integrated” instructional framework. Through the deployment of intelligent experiment
management systems and virtual simulation platforms, the experimental curriculum is restructured
to strengthen students’ capabilities in data analysis and interdisciplinary application. Furthermore,
the study identifies three key challenges that must be addressed for effective technological imple-
mentation-data standardization, algorithmic adaptability, and the development of faculty with in-
tegrated competencies-and recommends establishing an industry-academia-research-application
collaborative mechanism to reinforce the platform’s role as a demonstrative model. This work pro-
vides both theoretical grounding and practical guidance for paradigm shifts in construction mate-
rials research and for innovations in teaching methodologies.
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Figure 1. The four paradigms of materials science development
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Figure 2. Big data platform
2. RBIEFE

22. KRB MR E RN AR

BN o DA TR Bk LA Rk 4 A i A B HE G . 2 VRRE VT AN IR Beit il A RS A SEXERE, i
X 2 AL A2 > AT B LR AR AN 8 A% S0 AR TR T A RS Uk R P PR AT, R TR IR e 2
REW AR BEAL Bit JTiA[5], IFF R TS B & .

T ERGAMRMA D Z TS, Bk NEEER . SRR NARSERNMOES, %)z
W R B SEBLR Bk ARSI A TR R REAL - B 2 1E 01 & IR Thx, T iR Bt A RS 4
PEREMNA B . BRHEBOZ B 55 2 U880 R A . Arfd ST, i8I B 2 1 s b S e S A ik
oy DA RGBT, HREEE I S R 5 e Bk SRR R T 6 I O BOR S, JEbEmL
PRARIEN AR | A% SR AR R A b SO, S R SERE . BRERTSCZ AR G 5 23
& K2 FAREARSR s 2R [ FH P 6 SR AR B nT WAL S L ST, SR e MRk B S8 m « PERETIIN
TR SRR FIIREB SRR ARG A B RS B EE ARG N ey, N
B R E B AT R LA R

G %I RERHUR 2 AR E B SRR (R B ARIRAL . BTy S ARG K R R
TR OB, S SEILR AR R AT, TR EE AR R BT RPN AR . 2 IR A B SR
SEIUEM RIS YERESUE . BRI RE SN FasRN . HniE v A BRI ThRE, il B
TR VSIS B S S50 (i 25 1 0 R 0 P R DL SRR SRR S AL 3%)» SRS EIR TR VA A TR BRI
Bl W RS N (0 PSR K A T RE I PO S BB (L ], 6 SR N B AT SE A, e
RICRBIEHENRGE . 2L RETII LTI T RENLARMR BB, AR EE L JFA R 2> ORI & . B R
. BERBE. SMMFIHE. KRS VBMARIE, UIPURSRE . JiarmE. #yEsieE., sisssEg.

DOI: 10.12677/ces.2026.141060 489 eSS G=R I


https://doi.org/10.12677/ces.2026.141060

W %

HETFBIE /UYL RRIR R M B AR, 8 Y SR AR AL S R e DO T o AR i
FErf, SR A A AR R BENLARAR I TR S R . BORIRE . R NREAR N BB S A, R TR
TRGSE o ARB% 2 AR LA B % 0, W DL “ SR AIRBRHET . e fLPEREAL & SR ARA” W H
PR PR Y, DU R Y IR FRIP RIS N AR R, 45 4 BENLAR MR R A S F) 1 o o0 o5
B BB TR I R, SRR IR G LR A BT R BRSSP BL SR
AR BB TROIRG P BEAT I, YU RE(RY) . BT HRIR Z (RMSE)VE NI fiabs, 25 R R W] BE
HUARMAR R Jhe e L P 9 5 BRHEBURI T R® 73 3lIA £ 0.92, 0.89 VA b it Ui s rl #AL Atk
JE MRS EE T 5 PERETINZS A BRHEBUZ A4 R LU RIIE (IR P&l DHE) B R, SCRFA
JUR B F Bt O SRR REZE S S IR HRBOK T, RIS SR AT A0 S T BE(PDF. Excel #83). %l
IERESRAC SRR BT 7 R AOBRIR . RS, MRS HEEE R, a5 5 E
SERIBIHARE, NSEIRIG RS TR N SR e S . I X bR e I Bt ik 57 6 Bk 7 ik
SR, IR B T EAEHBFR IR 15%~20% IR, 1R e Fa bR a3 2 et oK, AREL 1 -F & AR AR
AN X A S R I

3. ALERE + KREFaMaEERAMRRERENE

B B eI AR B TR JE AR SR UM BHRIEAE RIR A M . 0 T B R SE 80 U5 20 i
T 5L ORANLEC ae PRAE A R 22 4 P T RD R A 7 5 b6 59, /b5 et 3 g
71v RO B AESE R TARRE IR, HEd R rh B 5 SePR TREMYY, A DLLE 22 AR B AT R RE TR
BT s SIS B IR Ak g, A DU HOSe i B A B R s IR SR Z TRE R BT 5%,
TN FEAS R [6]. MXEX LSk, SIANN TR RES KA SR OV IRTE I R 20 S8, (s>
SERHERVR IR (RIS , REOS P AR SC e - BEARAARLBLTHI AR, SCELRAE N & S AT W BOR R e IR FE X 42

3.1 BETEGETLENREGCREN

AW FAE R RIZ, FET R G T G R M EER S 5 0 ree ), SHE R TUM BHRFE AT 7%
EM . REATRRT “UHZ - 528 - B ML SE, TR RE R B Iksh 7k 58
REW TSRy — k. fEERMRY, A KRR HLER . AR 45 M S et 2%, il P
5 B S0 BRARAS 18] A LA ISR A BHE R I S2bRigm . FESCER IR, P BURES T Tidsk
i, AR R A LS B A BT R AT SR IR A, EEEIERE. T S @SR SRR, F,
WAE & AT B LR, URAEHTIG 1 AAULSEg , A 27 AR e 08 76 g S0P 558 rh AR A RHAC BT 14 B F) 52l
TE R SE ) FNRARES . TR S5 IR FR AR R IR 2 AR e R R, SR A TR AR R, MRS A
WHLEE, MBI 2] TS . DL “CA0 IRmk M MR iR LG & Ll ” 1N IURT S, RBARER
Wit 57 6 BB T O RS, eI AT 5 A RAR BRI bR . WFIEN R4 IR A 7%
SERA — W AHESS, WA ESRNPUETEE > 40 MPa. PUiAZE4 > F200. AR < 300 kgCO/m3. filiAs
< 450 so/md. @ISR 7 B E PERETIINR ZE . BAREARERE RIS T, S5 E
e AEGARBT A THEBANN 72h, B4 5~6 kT REAAL, PEAETINR ZE TN 8.5%, 1Y
66.7% 1B T SRR RN R 1 RE AR SRS H bR s 1T 6 BT IA SE BB B4 A 2 12 h, 7 RIEAR
AL R E s> 28 2~3 I, PHRRETII R 22 FEAIC A 2.3%, HAREArE eI+ & 95%LL .

32. BELEASHFETRNM
N T IO R e GRS, BT AT T AL GHT . 00 A o) O IR TR —,

DOI: 10.12677/ces.2026.141060 490 eSS G=R I


https://doi.org/10.12677/ces.2026.141060

R 5%

A CLSERRA R Sy Atk e o BB N IUH Sl 32 s B AR A Bl s R AR AR O R
SIS B )8 HH A R A AR 2 o R IR B A AR BES AE URATAE BO T & B EIRR A FMRMA R A1 RE
A, ERE_ERATIR NG . BT SRIGH 5I NG 22 A RE RO A B A IR AU O T 34T BE 2 p RHA
ERRERR, AMRTHES B BV S, s, BOmE & 4 0 S B0UE e dr i PR RETI
ih 2 S P AR RE, (O WA SN EW 5 B AR . A HeAE R, Al TR 2 A SR A Bt 5 2
%, AR A LU R BE Ty S G2 iR 825 5 TR T e

I AL L AN A I O LT U S HAR AT AT ORI, B R B SN B EIRTT T HEEL
Ro LHEAEMBEGE ST LSRR PR T7 RO ST R B B B4R T, AR L PR
FRRRIER AN BEARAT BT al ot . HeASKIRA BP0, R A AR IR RS WSt IREE I & L
BT R R LA ROR WG S BT X . BRSBTS
85.6 7y, BUNIRHLM 78.2 73 TF 9.5%; WUH iR HE P, SCIRIIAETT KA BudAEm . (K
BOFEIR L QUBT B YESEYEE (M PF > 28 B 28 T X AR, SPIPRM T 11.3 9ps MBI AR SR, K5
Yk 92.5% 2NN B3I 1 H B TREE AR U RR B AN RE 77, 89.3% (124 E X TR & 33
FRERIRINTT, 78.6%(1 £ T G198 7 A SR BT BN, T I 68.2% 1020tk
G R R T SEBRE ST, TR AL TP SRR B IRTH AR WioR A A S B fe
50 B YETT i BRI . ERUTRIE, PSR AN SR EE S RO P TR R > T ER
YRR B e AR, RSB AR EINFE MRS, W RE i TR, TR A s 2%
MR MALEE R, IREEFRIENRR S TR . SRR, HASCERRIIEY], Fa AR TR
HEERUE, WS ARG REIINIRTT, R LANR BT A B KsVa i

4, g5ig

AHEFEREE T — AN ARV TR AR 2 R BT &, SSEL T SRR R . RHIPEEE AN TR
G — GRS RS, JREAL 7R T YN 5L TR RO EHE BE TN 5 4 RE VTR . BE Tt
FEIFR AT ARG LIL T FORMERE PR TN . BC & LR RE LA DA SEIR SO rT AL SE ThRe, bR
WEFCSRAL 7RISR AR AEAL TR . BeAh, ABETORT G M T @A R e o, BB T ERAR R
A QUH T AT, JFRER S TR R e A5 TRV RE ST, B T HL S BT
B H AR

RFK, FERBAEM BB ZIS . YU BERM S 5 TR PR BORSE & 77 AT 7858 3%
e 3 A A DX A e R TR AR R R B, A B AR T R R SR Ve s it — P R TR
PRI, PTHESI AR REBETHE TR SE b I SEPmik ity fE A U, CRHRZE RE T & A [ IREE
AT ShaEe i, AMBER LA R E 2 W B2 R, N TR AA BRI
RE T HF .

E&mE
WINR 2L E SR AP AR GO H @R FM B REIRE R T EIT RSN (W H %5 -
2024010).

SE

(1] FUifd, Xigk, SEFTE. AN TR AEWED FRMERREE AR Tk o 6 SR ATATH]. RREE, 2025, 70(24):
4012-4014.

[21 M, ¥, TR, &s. BN s = 8 B R ] SEBTEE AT, 2017, 5(4): 334-339.

DOI: 10.12677/ces.2026.141060 491 eSS G=R I


https://doi.org/10.12677/ces.2026.141060

W %

https://doi.org/10.12677/ces.2017.54051

[31  E L. HTHHACT T A4 o) s DR 2H v Rl ol ) 2 FH S b e i — L6 SR (3], B HT 5 M A, 2018(9): 42-43.

[4] 4%, FHE. SARTIEERER KB I 7 ], E R4, 2023, 37(5): 840-853.

[6] R&l, Zakd, i, & JLasss )BT B SRE R et A R [I]. #PESR, 2024, 38(11):
108-117.

[6] #RigE, iE, HkE. A SR G N L8 BeAEEE 1 R LR H R W SRR D). BIREE 5T, 2025,
13(8): 386-393. https://doi.org/10.12677/ces.2025.138610

DOI: 10.12677/ces.2026.141060 492 eSS G=R I


https://doi.org/10.12677/ces.2026.141060
https://doi.org/10.12677/ces.2017.54051
https://doi.org/10.12677/ces.2025.138610

	基于AI的建材大数据平台构建及其教学科研双效实践
	摘  要
	关键词
	Construction of an AI-Based Big Data Platform for Building Materials and Its Dual Practice in Teaching and Scientific Research
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景与意义
	1.2. 国内外研究现状与相关工作

	2. 数据驱动的水泥混凝土材料智能设计方法与平台
	2.1. 水泥混凝土材料大数据库构建
	2.2. 水泥混凝土材料智能化设计平台构建

	3. 人工智能 + 大数据平台赋能建筑材料课程教学改革
	3.1. 基于智能平台的课程体系重构
	3.2. 教学方法与教学工具的创新

	4. 结论
	基金项目
	参考文献

