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Abstract: Prefabricated concrete structures have gained widespread attention in China's modernization process due to their high
degree of industrialization, short construction period, and high resource utilization efficiency. However, as a key load-bearing link in
prefabricated structures, the connecting parts have complex mechanical behavior and diverse failure modes, which can easily become
weak points in the structure, thereby affecting the overall load-bearing performance and seismic resistance. Research has shown that
optimizing the performance of prefabricated concrete connection nodes is the core of improving structural integrity and seismic
reliability. Starting from the types of connections and mechanical mechanisms, this article systematically analyzes the material
properties, geometric structures, and force path factors that affect node performance, and explores in depth the optimization of
connection design and strategies for improving seismic performance. On this basis, further research is conducted on the impact
mechanism of construction quality on connection reliability, and measures for quality control throughout the entire process are
proposed. The research results indicate that the overall performance and seismic toughness of prefabricated concrete structures can be
significantly improved through structural optimization, material improvement, performance-based design, and construction quality
enhancement. The purpose of this article is to provide technical reference and theoretical support for the engineering application and
specification improvement of prefabricated concrete structures.

Keywords: prefabricated concrete structure; connection design; seismic performance of nodes; ductility; structural optimization

51E KIEo FEIERT, ASCHMMEFE, EEIE. 27

Vel g B ol AR 2 6 i 1 B B HOR R A, 3%
Pic 2T ot - 45 A A L A SR A 1) L R 9 K
G ILREHIMILL, 2L R T TP 4 sk
HOIMRATRESE T TR W E L. A, AL
)R EE T R IR 2 TR 28, T4 o (R P o R 5
R REAR B SENE 5 T SEE o 1 799 AR AL T 2 N 7 5 3
AR LRI T, B AR A L 7 2 g 5 B G o
AR Z 5, T Rt A S DUR T RER TH BN 4G
He) RRRIF FC IR B ) — o AR, R AR bR Bt
AN BT, o SR T 25 A A 1t R DX P I P 8 B e 22
R, It S TERR R IR S BURTEREN LB T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

A G it o A 1 5y T 2 P TR e A
RIS S PR EREARTIEEAT RGEHT L, DAL
IR -2 (1 22 A FR S HF

1 RECRE T EMEZRE RS

11 REXGEZENEEXRR SRR

e AR RE - 2 L A, KL 710 S
PGP BT o i UE 2 TUER B IR A S VER =L,
M O R I R BB 2 55 7 U 1 X SR
el AR, FAE RIS R, S H AT RN
iz g7 FRUER DR . AR SRR B R A 5
B, T ARG RRBCHE R, (E5 RE PR, 1



@" VISER

TR TR « 2025 5533 45124
Engineering Construction Technology.2025,3(12)

A F T RT3 g v o VR Sl L
Jr RS, IR SO WTIRIRE , 3 I R A
Zom g SRR, BRI ASWERERZ —. AF
ERIL AEPURIERE A PR L Sad ] TR R o
FUE, FOARYE v R A ELE

1.2 EEAM N FHEMEEZIER

EEREAERESZ A B WESPDRESR L | N R AR
T I R AT IR A S 2 MR R . 1T R XA
73 P A 2 S M L B AR T 5 FESR R ) SR A
SR PUEE R RARE RS W RO XIREE AT R AL,
B O DU EREIA o PEAh, R 22 AR 22 1T m LT 0 22
A 13 A AN YHE St T PR 3Rt T e 3 B iR AN o A
BAEHT, WA SHAREIEM, AN
JIREAR IR, RIS BT & B T i etk 2ok
HE,

1.3 B RE X BRI R R AL

PTG IE PR e B R R BN S M AR 2 D0 00 i
Vo £E 2 JRMEZE Y ks a5, 48 s I BT = R i B
WS . PRI T Ao 2575 L T 3RE8, M
BOGPFRIZSTEA M, TS s 25T mUE A AL,
FEML R AT REH BUMEIERIR , AT 2K 25 REBLTH AR RE /), 1E
JRESH VR PERE T [ o WETURRH], MM REAIT AL GBI
G AL, REBC A AR, BURRE . DRI,
BRI 787 5 R SRR, B ORI S P BRI AR PURR

2 FER B L ST L SRR

2.1 ETE AR EER R

EEREBL U A% Lo A& ORAIE P 70 A 336 B A2 37 AT #4036 T 5

ARFMERERSRE o BEUH 7 AR SR T R 39 PRI, A X
SREL TR, DUREG T RUSeAT R . BeAh, BEITHR
BB R R R EANFE I, B BN 45
K, BRORTT AR TR RE i R R AE oK X TR B
PRI BT, BE R ORTESEPE AR bR, 7 A E M
R ORRR RGP R R DT, T A e R RE B

2.2 imERiH A

U I G TR A T A PR C LS Y
L X IR A A LA AR DAL S5 07 SR ik e - 4,
Ao S0 K i [ 4 32 R P LA e 2] 7 2 v 0 7 8 2 T
P 5 #5797 % 0o DX HE L PRI 795 LB v T 2RR I 20 PR e
DA R TR T B R DI AR LUl S B T 5o B, R
FY s SRR . B e PR RE VR EE T (UHPC) A58kt mT
2 T R IR VERE, (T A AR BR PRARE T R
U HOSENE S5 B -

2.3 EEREMSRERNMIEER

SE P R ARGTHLRR ) I SR B o 3R TH 1T U SEAE 1Y
Jrid s R A BB R T 2, T R A R

HA R AVE e 22 1) s e BLAEREA 1 Jn iV AN AR B X
PERERE O SR BA VR R AR RS A5 e AT 4T R 3
I LA EE 0 0 R A A X A RE ST TR, PR
THI RABRERE ST, ATAE S mBCTHB B AFERRERL I 0BT,
I A AR AP THEI 5  [o] 2R, 9B SR A
A -

3 RECIRELEMIMRILREN R

3.1 WREEA T REXEIRI BN N IR FHE

M A A AE R AR TR R I 5 LG 45 R AN R
BN IRFIE . T R R BEAN S AT RE 5] A A A 1AL Ak, S5 H
SZRIHEAE R A2 R BEAh, e AR 22 1] AR X
REAS AL AR, T R AR RERE ) B 45 A 1A
MIPURRIL. W, A Rk RAF, AL
HuRE R LR R IR B AR s ez, 9 RO R AR AR AT
BREIR, S5 HA AT fE B Ja) # % 2L 2 (453 UK

3.2 TRAIMEX 2T 5ESBIRTIRA

TR T E R VIROR . RO . R
Wi BESRERR AN G SR A AE R BYOIROR 2 R AE T
DXHUBYRE S AN LI 5 S PRRRIA 5 A0 7 i ] AN 2 A s T e
BRI LT VR - BiR FE 5  SROAN AL F) DX B AN S
SPEC RSN 2 E R R AT R S R AR AR A A2
A TRBIT RIS B RO B, SR ai
PURTERE.

3.3 RALHIMREE N BNIRIT &

e i B HC SN AE Y PR ML RE X SRS L 4 - &5 BRAT B 45 1
RZ, 27826 IR R XGRS et
BYSRSE; SR SRAESSREBLUE, (LRI AT 12 R R B
il Mo EHA RIS A RS s FERERE D s I
Hrpt = 19 s R RE IR T S8 SR G R IX B3
W T S 2 AR T A L A MR B T I 2 Atk

4 RECER B L EHEENE T RERERE

4.1 Je TRUE & 1T RE R F2 AL )

2 P 0 it T 42 ) 2 Bl 8 43 1Y X — SR B P A
JETT, S IE 2 P YT Py R B ORI 454 52 0k RE 5 Tt T o
B R RRAR T R 52 AR B 25 5, Ht Lo
HERRGEW G A, TENERME. WHHARE 5E
BORAEHATIZ KA, B ORERETT S BERMBHIK PR RERS
T A A A N, U & IR R e
T, AHRTHER MR sl M5 5 Sk . eI R B
TRFF I SR MR 50 DL 25 50 5 U A B
R P A P 0SS K B R i , SRR T s 2 L ]
TRAER PR AL AR, 38 22 3 i 72 R AR

4.2 PRl ETXREITZIEHEE

2 i 4 A it T2 ) 2 PR 8 3 3 1Y 3K — R P L
JETT, S IE 2 I Py ) B OR B 454 52 0 Pk RE 5 Tt T o
P E RRERAR N R 2 R I 25 3, Hoiti T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TR THEA - 2025 #53%: #5128
Engineering Construction Technology.2025,3(12)

@" VISER

AR RG24, TENERAE. TN RE5E
HREHATE R, WOREE S BRI PR
W R R B R e A A T G e A A i it
T2, AT RESRAR IR 1 S % Se o R T R
PREEE IF85E M BL o> A ¥ 5T, LAk 2 85 5 R SR
P B3 2R A 1 0 5 ARG B SR v, SR R R T s o e L vl
PRUEF AL, S e w22 IR AR 1 VR iR
T KM E 07T IR A 78 0 IR, DURA DR VRt 1 5 5 -3
VAN EELIIR

4.3 2EEEIREEBRAGE

Jitl T R e A S 7 e R it P S S
B A R B R, A8 AT ] e S 1 I o A o
2o e THERPBY B, il RAMBARSE RS T 5 2 A,
A] 45— it AR AL FE B O B4 ) 22 5, SR ARk 25 s A
fiho Jti TSt FE A, XPRPRMERE . Y Uit T T 2 51

LG BT RRE I, A7 B RN AU 2 i A IE

VEE M B 5 SRR LR SR R R 2 R R, BT I
035 A% T B L™ A% 2 ] o R 22 2 i 22 FX) SR AGr
PR E A REARZ T U . (E BB L R,
X T2 K AR A S e I 4 R AT SEI R AR S A7
R PRI 5T B A% Y R AT IR S ) AL L
FSMBOR I R B, 425 s B RE S 15 21 R G IR,
MR T Bl 245 4 R B AR R e 5 2 KT

5 RECRIRELGMEZES R TN
7518

5.1 MEEHEFRITIARES

B RE AL BT B S AE AR U b AN IR AL, 26T
G R T 3220 R e 56 5 VG BRAE (10 1% et
o Fer LR TERE H AR T A I REE B ik . 23
CAEE I LEAN [FI R AR FAKCF R S B R B A PR K 3
BT ek FERERE ) 5L IR LV D SRt 2 il F o
T 52 7 B AR A B 2 SR B A AR A ) TS
BOE, A RE AR 2 A IR R E « W BN 32705
TR RE, T G SRANE SR RN BE AR E R 3 AN A RE i o 1
REALBLTT AT s I LA it T 500 RAE IR H AR 23 18], f
BT 7 SR RE NG AR AL 22 43 BRI 2EAML b5 28 5F 1 5 it
TArAT . XA AR A O B, A B TR T
Pie At b 7 MR ey B A R B0 2 A % S T SE A, HESh 4
BT K [ B o J= UK R

5.2 FimtEt. HRARET RPHEAETR

e PEREARHE 2L AT Rl I D8R T s
ABEEI G ENEACT R T B BRSO = Tk RE TR Bt
o ESEVEAN A S AT YR SRR LR 1 S S e S T
R, R LR T RGBT X, T R N
oA, SESEFERERE ST, JFERARMEERIR RS . B i

AWK e, T s Bt 5 Lt et 1 s BOR T BL.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

IRFERR UG B S8R R RO, W g e S
Z AT AT WA S 2B, S it R EE
HulsErk. 7EiE LB AR, e i geashheh Ty <
HeS ], SRS B S il Tl it . R Refl
RIGIN, A SERBIAE IR ) B SR ER
DARFEE MR, SRy 25 48) 22 4 DA 45 447 D SR B AL S I 2508 =
R o IXFIRAEHHT 58 BRI R S R, hzeme =X
SERVERESR T S KA IS AT BE T IR S ARA

5.3 REXEMMERANARAE

RSk e 245 7 1R R B I DG B i BIPE I 2 T
HERETERERI A, OGN B A 2 A8 1) LR Sk 5 R EE 5%
o RV TH RSN I — R R D4R e I L HE
RERE S SR IR AT IR B S5 6 5 &, (SR AE B AR N
BT R I 22 A £ o 19 s R I TR IX — T oy T A O
f, Hrh R E D S S bR A s,
FIF ST A PEEETORE R, 4t T8 B AT gt 3 XU
SRR R)ZTH, T IE 2 A GG, B AR R
HETH AR PUR SR . e Rk R H
o BB G AEAT LR S Jy 2 L Ty BTy
L) GBI AT, SEILAE RS . 2 atkRe S A S E R P
Gi—, NER TS m R IR 3.

6 it

ERRT S PR R R R UR B L M 2 e ST
SEVERISCREFTLE , HoG BV E R S MR 7 i
BIGRE ST I REEME R T Rl G
PEREMBII LA, 7T &5 1 R 3 ) SRERERE ST, ME
SERTE N FEAE PR R FF R AT (R M S A M . T e
IKSFHIERF, B Bl T S5 M FE 5 R 25 1F T & BRI RBEA B
i, B METE SRR il B BN IR s N R R e
JR B AR, VT H AR LSS R R . BT
SRR, NI Re S A B AR PUR R I E VI G, TR
FEVCTE il LR 5 3 P B B b R o Bl 5 P REAL 1
TR AP R AR S B AL B HL T B AN T A e, 3¢
i R vk b 5 4 1 B P R A9 B i — 2D AR T o AR SR
MERARAL S5 PR MERESE T L, oA o TRE SRR it
AIMAMEASE .

[5% k]
[ZzERIEREFRABELEHEEEGE SR
EH R[] £ A T2 5 4,2021,54(4):92-101.

Ik R, EHEE XRALEHN T EREMREINEG A
WA [I].22 54 4 #7,2020,50(8):33-40.

BIE#FE N $EARRLIEHNEERIRARRES
| B 53 [J]. 4 i T,2019,41(6):57-63.

EEN: FAY (19835—), L&, Wik, HElEK:
AT A%, AR EA: + L AMERFREREITHR

A,



