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Application and Challenges of New Materials in Structural Engineering
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Abstract: Materials science is advancing rapidly, and the development of new materials is driving new breakthroughs in the entire
construction industry from basics to applications. This article aims to comprehensively summarize and elaborate on the performance
characteristics of high-performance composite materials, intelligent and functional materials, and other new materials. It also provides
specific explanations for the application of these new materials in improving structural load-bearing capacity, enhancing durability and
disaster resistance, achieving weight reduction and energy-saving design. And a realistic analysis was conducted on some technical
difficulties encountered in the promotion and use of new materials, such as excessive economic investment, lack of standard system,
and lack of long-term service life monitoring. On this basis, the article provides suggestions on how to carry out research and use of
new building materials in four aspects: enhancing material development, promoting interdisciplinary integration, improving standard
mechanisms, and implementing comprehensive lifecycle management., so as to provide some reference for related scientific research
and engineering construction.

Keywords: new materials; structural engineering; compound material; smart materials

SR TR SR 2 AR 2 2 Al Bt % 2 S A 1 4
il & RO RE FE B UM — [ 20 T e S IR AR A 3% KT
P, ERAEMMEMEFEE . AR, 25K m R
KB, SRR T AAIRTE AT, SRIMAE B A ™ I8
R TR R BB B AR DL A 2% B 2 10
ZORT, MBALIEEE R NI, XA, B
AP RHOBT A BT 248 450 TR R 1 A8 K, EA
XA R4 R O A& — AR A 3 T A8 B 2 A it T
JTFF AR IR o XL AR AR (10 0 AP B 4
St I THREI 3 LT HFH ORI N RE 1 BUTE i SR 45 4
T i PR e RS (4 1 AL, (ECH A4 R BT 6 24
JS2 P B A AN T AR BT S B A (R AR AR
TR AR E SIS — R [ ARG ER T o P
LI B RS M B LA T RGERI T, IR 2 s A A )
B, FRAFPTTR, XX RE TREEAR B, s 54
Bt R, AR H skt e B RElL

64

TR H AT 2 BRI BRSNS SR SR

1 BRI LS

B RHE R SR AR 51— AR, TR
TRE B 32 2 RN E R gh A% oM R BT 7 Sk I Bl 3
AR ME IR B (1) — LeRpPE AR L2 A 25 LA R T RE AT
AT B R AR AR P ) — S AT RL 3 N PR LRI 282

1.1 SeESHE

A2 Rk — A el A P B R DL TS [ AR A R
S L TFRE A — RN —MEA R —1{k
M ETASREIR B Th REVE RIS A MRL . T 2F 43 58 2 53 & 4
BHUE SRS AR O AR 2 —, i m e
CFYELLUNRRET 4 . BRTELT4E . 55 40 2T 4 [R5 5451 o g 241
B ZE A MR 2 A 1R = i Eo A &R B o
FERAGIRAF I JEE R s S 40, 8w ik e Vi vt Lt L
SR TR I HAB A AT 4 B R WA Y1 — Flogi LK
REEEMEL, HMk TAEGRE L S G B2 N

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



AR - 2026559%: 524
Smart City Application.2026, 9(2)

@f’ VISER

L, AR ERIPUESRE . U aRaE . It R AL e Ry
P o X e et 5 G A B SL R R RO TEAN RIS 1
HEMAE N, &5 Re LR o

1.2 Bee5maEmsl

AN T RA7RSA G 68 ST 258 kL, B e A T Res
BT DLR BS54 AR, 2 W FRS, a0 it AT
S, AERAEA BRI, BIIAT, BREEEE
Refb PIThRERr & TERICIZ A &7 ARG 5 BRI IR,
TE— 8 B B # LG mT [0l 5 5k AR, &)
UL T 45 1 4R 331 LA J2 A2 7% TR 82 s TR sp R a] DAE 2
JIEHE A, ] DOl il B R AT, LR AR
U PR % L R PAT 388 R A WU 25 44 FRIRAS o T Atk 77
Rk —AMECHRR ISR, BT DU R AR
ARG, WHRAELSHAR T, MReLk @R
TR —NEREEAR, RSSO  AES B 1 1)
REAE . IXEGHE BT R R S DR RIS, e G 45
P TREER B s 32 A = sh . e R BB .

2 B RAES TP BIN A

12 BT IR B PR R AR A, BT R UM RIE AR T
TR AR 2 SR A A BRI R R 2 ], FEAR KRR FE F g
M T TAREE R BB BL R e T 5 Ko

2.1 HERLEMIREL AR

30 3 A P B A 0 A 25 A AT e i [ B8R R R
SEAI 2 TR TR TR AN S R B R T R IR R A
M7k A I EEF L, M CFRP B RIFHI R =k r
BRI AR I ARG AE 2 | AR ARSI R T 45 S50 7 |

T BERFRAE R, AE AN A RS BRI B AT OLT

W8 T ASHIIPTE . PUBY MU RE ST, X TR KK S
MrREE = Z R, B CFRP TN )45 R 8l 8- TR 40
CRAESE, Fe A T TR B s R, KRR

TR B, S S5 AL A AR B TARKIIR T .

1117 HL, £S5 1) B LA B 2 52 77 LB 2% (1 A SR
SR FH R e M i T AR A S VR ek T DK R B e T
RIS TPIRDURAIE 1 B S5 1) 22 A PR AT AT 54

2.2 REMAESR LR

SR AT PR AN R A e EL R A A it
IRV 22 4 R AEAB B o HrRDRER) L R 3 7y T 1 e
RERE T R AN ST SRR E S
PESR, 2RISR 1 R ER SR A BN, AT DAZERE
B RSk MBS AR AT PR P A R 5 i ORI
TRl i S0 0 AFEAB R T ] 78 o v M e Y e - DA LS S
gy, LA Rl e H S B SR A BLIB 1k, AT K
A RS S 40 E N AR A543 A AR A X 1 ol [X B
B UK 5 70 T P R g 5 R T A R SR T A A LR
I . #xt PRI, BA REFFIEMFERERE TR &
FARE ity S0 1L B PR BT RE WS 45 ) 7 3 R B K KEE
T 00T B 52 21 1) g B 20 AT A3 280K R SORIRE BB L 245 4

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

RGP AR, T 5 i 45 A R AR T P R 9012k o

2.3 RHFBRENSTHREZIT

B FER R ERIS TN, 454 TAR MR I w8 i
BTH B 7 I A P Ve, BT R A A LS I B
ARARIE « A HE3E 5338 57 A MR 5B R A A FA AR 1 42 8 1
UA~1/5 Fe i, KX AR T — 5B 4% Gt 4 k) mT B
KM 52 sk > &85 R P 5 B o DT A 1 64T ) A TR
Putb ey, Wb BB e, [FIBS ] DL/ ot 15
R SCRAERT, 1928 2l DRI . E RN A1Tid
BRM I B WEME T EHEEME CE 8 R N T
R EAOR . BhAh, — BB bR R A I R
R, B S IR AN BL2S  H 2E,  EAE NS
PG5 R — AN LR A AT B B T, WU AT DURS e —Fh
TRIBFIIE R R, WO D RIS AT FERE, 2 SEI
B PRR—ANEE TRERARAFR.

3 MR A IEH) EEH S

BARFT A A SR N T @SN TREA E XA, =
J2 M5 B (R 7 B R THAR [ BB AR VE 22 R, BEAS T
SEATRLRHE T AR RS ELT K.

3.1 AT ZE5REEHMER

IRZHMEHHGE T2 BB B, W& Kt TH AR K
PR ESRAEE & o LIBREFSE R AR, TR e HIEL R
R R DA R VS 15 2R A6 TR R A T AR,
WGP e — A AR 2 AR 2 R 3 (1 B R IR o T E SR
T v Ko B 4 A 34 R U e 1 B8 e iR R R AR 97
PRI 2 T R M 38 ) TR R (R IR M
— B BRI AR A 5T R R B R T 7 vk DA KR 56 VT
P Z T LME L o T KPS RAN R 5 80 TAR i & ok 3|
— AN KU R T %A R .

3.2 RASEFITHRS

BRI i T3 o 2 BR ) )02 R FH ) 28 5% B
15 o AN 2 R R AT Y S Th BB M SR 78 77 DA K 2 2 )i T
2 FECHAMRL A 9 F iz K T @ AR A, 7E
LRGN A A BT R T R A 0K A R 2 T
Re o T A U3 , (52 5 P9 BRI 46 27 F 88 2
P NN T 7 75 B 25 R 1)L, 7E1R 22 X0 # B U LU L
TE 75 00— AR el = A0 T B — M 2 i 4 T S HLid
MR AL G 5%, PR R A 2 300 H ) SR Le e ik IR P e
A E 0 SR Bl 5 A it T SO RE AR vk 1) A A%
FMRLA 2 SARAHAT o BT DUERELE 1 BETE & 1 [ B 42
I A 1) 1) R B T RE S T Az e e MR R

3.3 FESHTERREK

{8 A TR BR 1 S AR 38 2 A 3T 1R ph S 60 5 O 0 RRAR
AR TRESERRIZ M C@EEIE”, Hul 2500 e Eie
JEFE ORI B R, RSB R T
AT, EUR it T 50O AR 2 SR A7 B8 AN 2 IR,
B2 A S E DR § 808 TH I BT R 25 R

65



@" VISER

BIRET L - 2026 9% 52
Smart City Application.2026,9(2)

e, H LA IR R EAT HAZAE G, RGN

TRSFIOBEH T %, T2 T 3P R B ) B KA R 2.

B2 — B BT LIRS AT, TR LA R IE R A
T H B ARA S2 K AT 0 A FH B = AR R T AR A 400, T s 3
N AN REZ AT SR SR A e L s AT VA, SRS
BRI R A R 2 N B 2.

3.4 KHEIMRRIELRR

B A BOR Rk 52 14 B K 1 2 BT SR B R e A 1
DLz Al JL4E,  SR1 2 B0HTA Rl B N A FRAS &2
FRASKIE B SRR p 22 4 2 55 (WL 5%, T SIZ56 2 ekt
ZAl KBRS — LS A1 8 S5 AR A TG VA HE R P AR AL TG
WK, N, AIRAEE, HWRR NS S AEn, t
W: LR A MRHER IS [ ff 32 R R AR AR | A4 s IR
G, SAPIRLS VR E 2 18] A T DR BT ) 2R 345 1) S i
NrEER R, B BRI 2 )5 i Sh R R
SR AN RR e R P SR TR AT B 22 (A S0 . IX R AL
PEFRBR AN IR, A3 TRRITG e B T LAREIE R
I, 7R TRE A S A TE R A

4 ZRITR

Bt DA B 0] U R MR . TRR R R L iR A
LTS, EIEHAMEH T 450 TR RIGHR
B .

4.1 hnsEM B A SHARCH

AN AT HE AR TR B SR R R PR AR A
(IR )RR R . — /N2 T EDH M RS . 12 R
T K B 1) AR A% 3 R v i R A A A A5 )y T T i AR HE i
IRIEFE R SR TREVETEs 59 — AN K AT R HAr kL i)
BN TEAR Tl T T 2R, RIBARRAS . SREE. ik
THFER A PR H AR R {5 Bk 7T 42 (1 5 J 42 1) Bl T
T2 K. n: @ a4k SR = &
PR FFRE G I 0 A PR30 5T e R
AREE, IX LR AT DL RN FE S B TR AR5 07 )

4.2 EFEFRMESIEMS

HMBHE AR TR 1 B A2 BB (128 YR, B
A Je BT MOBEREE DT TH A I8, GBS T 5T
Jit Al A ARG 0] 24 47 45 7 T ) R o 2 o AR I A X A gk
IR JUAN A TH AR B AL AR, TER— N 5E 8810 B
BRI A 2145 ¥4 R B DA R T 238 4 ) — A 41 R ik
O RP ., KRR B 5 e r, it TRy %
BAAAE, ST ILF ( SE A T 70 LA S AZ ORI »
TRAUERIF A HE SR AR R SR T DA B B RV e A 38 A e sz e b 2 53 4h
BRI — SRR R AR FTM B RE L T RS BT
GBRNA, NEIMZ R AIAE AT T RN 2l

4.3 TEMERRSINESE

TN g 37 R G 1) 568 0T BOM R bR E RLVE AR R A TR
JEBE. B A O B B i U T &, 454 E Ak

66

232 2206 RN ] A BT 0 SR B T RE 06, i) 4 I (A0 HE A
BHAARHERE AR AR AR, I0H R Bl H— L il 2 my
I HATZ N E R B R B AR RIRE, UIMET T
PRI BT o LR OFT AURORL LR R B AE R B, 0T
B R = VR RE, i TV DA B R A B S A R R TR
BT =M AE, fRIEEN TR EM 4,
Yy RIFI TS, @50l BB s O

4.4 RHAMHEMES S HRAHERE

AR RREE K e I AR ' 7 AR 3 B A 90 ) R A 1 AL
REE A DRI AZTEATHAIE O e 1 ) 0, BERRARAE 52 42 F5 i A
HA AT S, LRI E LI FE A B RS BB R
R SAN B 2 L JE IRAEME CRIRTT 3 1M R0 A 7 1Rl 0
PR BN E, AT & BT R SRS . B BORT
R FUMRHEOE FEAS 5 R G, W A B AR R L1
AU BEAT AU 55, YSCHE 2 2 K A e 1 e
Far, XX T REBRIRBEE DL AR S | A AR R
FrRAERUTEAT 5 R o SR, BT B R4
e S RS I, BRZATIR IR A ARHEER B F 1Y
Jiid, EESLERE, ARERIG . TEMGIEET R R AR R

5 ZRIE

B U R A A 5 1R S B AE B AT R A, TEZE 1
TCAREAR 5 TH I UE AT N — D H R B
P& T 45 KW I R e ) AR PR FE 1 [ B SR A R 41
PURRRBOR, 7EFR R4k LS e J7 THI 80 FH AR 4 B 2 1 £
Fro HRHTEMBARZERE S ik &t Sb AR
I T R/ R S R A PR 5 5 D R e 15 2
AR 2. TENLS SRR, RAEFRFERGE4E,
— 7 THI 4k S0 sE AR A B B BT, 5 — 5 T i3k
EIGIE . fEebrdE R R, LRSI STT AR A
FEAE B, A REAEH A RHE K 078 0748 R oK TR
T R R KSR I SRR BN RE o RSB B R — 8 e R E
H KRR A 1 N EAE IS T AR T I 2 v A ok ek
LR, TELRER N DA A 0F 7= 2 4 (R e 1D [R] B 1 Dy 7
VAN A SR BRI S U7 AR TR IR R SR A 1B
XHE.

(5% 3]

[ EK,EZR TP H BN ELEN T 8 A
5 P 5L [3]. #3 ACUR,2025(6):19-21.
RINEHA. FAFAAEAAMBENND EH H
7,2025(4):118-122
[3]4 #8.2 REE S AR 30 B 7 37 o B AL R 5 M BE AL L[]
H7 90 # AH44,2025,34(7):165-167.
E# A i (1993.12—), B, HiEk: HLEHR
BEARE, ¥F: HLARE, frEtl:. 2HIRE, 4
WA A EARFAR AR E, BAREZA:
FE

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



