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Analysis of Optimization Approaches for Seismic Reinforcement Design of Brick-mixed
Structure Buildings

ZHANG Dongyun
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Abstract: With the continuous advancement of urbanization in China, many early brick-concrete buildings fail to meet current seismic
code requirements due to low design standards and material aging, posing potential threats to people's lives and property. Therefore,
this study focuses on the seismic reinforcement design of brick-concrete structures, systematically analyzing common seismic
deficiencies such as poor structural integrity, insufficient lateral force-resisting components, and inadequate construction measures.
Based on this, optimized reinforcement strategies are proposed, covering structural integrity reinforcement, wall reinforcement, floor
slab reinforcement, and foundation reinforcement. Methods like adding reinforced concrete structural columns, installing reinforced
concrete ring beams, thickening walls, applying steel mesh, and using carbon fiber fabric can effectively enhance seismic performance.
Additionally, key technical parameters in reinforcement design are discussed, including material selection, reinforcement component
arrangement and connection, and deformation coordination control. The optimized reinforcement solutions improve seismic
performance while reducing construction costs, difficulty, and duration. This research provides theoretical foundations and technical
support for seismic reinforcement design of brick-concrete structures, holding significant importance for enhancing the seismic safety
of existing buildings.

Keywords: brick-concrete structure; seismic reinforcement; design optimization; structural integrity; reinforcement technology

515

AT B R A A R E AR AL AR R RIS SD , BR A
FUR 22 A VE R AT B e 7R, Goit EoR B 2023
A 2 [ Y B A 400 I BUE B R TR 5 H b =
HKZ RAE LA 80 4E4RH] 90 AR i 1, X 4 HL
SO G O TR 28 1) s J22 DR e TE AR AR A4 R REZ AL
PR AE P e g0 A BUAL,  H PR BE 1A A BIBAT
CRIRPUR BT TE) ZER, RO Sk 74 2 2L 11
g9 2 Ak JEHAE R R X, I SR 8] R 2
SO N B A W 77 2 2 o v L MR R A A 3 T4 Bt S
P BIRFEA L) 20 X 5 P EIRE H A7 7= X Rk R4
Fey 3 R A5 3 TE 60%, IX TSR H 1 e in I F) 3 2 3 3

] A AMR 25 25 25 3o T — IR LA e B8 445 A4 B o [ 7 T
T AN B FEIF B 22 b I ] SR ANy i, SR T #E SR B T
T B SRAFAE VR 22 N TE 7 AN 2855 L il A FEBOK
T R A B VA 55 17 L, P LSRRI RE TR S5 44 )55 S
PURANEIBE T LA i I ] 25 3 AN 22 Gk e 1 i 34T Lk 2
7 R DR 10 SR B ) R o A SCAR TR W TR S5 ) g 2 DL R ik
W et ERTT 7 DU N LA InE, 35 I 1 45t B Ak
PSS AT AR ] LA S ik o ] 55 2 A T )
St I HLE I vk H e JU i H 2L 6.8 Zidth e TRESKAliIE
BT P B 5 SR I AT ATl AT S WF 7 R AMELZE T TR 25
1) 3 R TR I 3] 32 p AR S HE B 4 SR TH B A SRR T
e A VEAT T SRR 2

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



S TR A4S PR - 2025 7% 511
Avrchitecture Engineering and Management.2025,7(11)

@" VISER

1 fRGEME B MRS TTE
1.1 MBRREMIRIERERE ST
R E A BERRIT I BR, 845 BEA i 3R 22 4ok i)

R R IE, et o 4 [ RETR A1 b5 J2 IUAF o5 LR 40%,

HRZ8E T EAMEL 80 5] 90 454X, 44F A ¥ AN i
THARAW, ArUPUEMERIRRER, TR RIXHEEG RS
P i 5 22, B AR FIRE B LSS, MR 45025 5
JRI R L 2 R ORI, I B D B R PR AR X R R
WO BE Sy EE, (R 2 SRR A U s, RO R
PR AT AN B 2, TE7KF-HRE 4R F T RS AR HE TE B 28t
JIVRZ, TN _EAE B TR N AN K A A S @ R
tho FIARMAR RS AR . 28 LR IR B AR Tl o U 55
SRR, MRS BYUEERAAERR SR, B3l
RIS . MTIE =F, RN (B
SPTEIIE A S (2020 fROY $8H, EAFEE R
FiE WAL TR AN 40%R BE A PR AR
K, IXHLR IR PR M REGRFA  R ST AR IR L

1.2 MEMEITEIEIRARGE

N T BEE P ARG R A A s J2 PR R, T A
— ANt H AT R VA R R A R, XA R B
SERELARYE L PN JIRE T+ W3 5 it 5 36 R R DA S R
RESSE 2 bR . b, S5 RS O FR bR 2 —,
B FFT B8 AR R A 322 1 o B M 3 5 P S A L 7 v 5 LA
SHEAN, Fil )R8 PGSR G R R R . WS ORE
A C B R S5 OCHR DR 3R 2 R, TR R IR M S 4 T 2 5
SERITE O FE I 178 T AN 7K 30 B8 77 o R4 it 5 AR B X —
TRPR AN GE S, BRIV E L T R T U
B S %% 8 E HE T B B IA % 2 T 5
55 BRI H R B, PRSI I8 B TS 42 FE AR i 52 A
IR0 (2T, R A A8 T AR PR IR TR &5 i s )=, Lab)
A R} S B o B B A TR VL, /KRR 2R i 5 B A7 AT
LT RITEN, BT AL A 4 BE15 B HE A B0E .
TR 75 MR AR VPG S A U 3, AT
R BIUIRE , CERFPUE R ITE (GB 50011—2022))
CUKE A S SO R N b, A A Tl i R A5G R
P, LEan 22 S 500 & 3085 FEAS 2 NI 7E— e R B b Rg e
T VPGS R, BT CACLS AT LB IR 2 S5 LR S

P TERIIT SR, SR VAl & R 5 e A A

1.3 ZSHITE A S RRIRE

15 _BIR VPGSR bR R R AL E S —Fh 2 S5 &
PG 7 20T 4 FL SRR IR oK, VAR G R A 45
PR BU I RE ) HE F i 5 T A2 1 LA A A R e
SEZANERZ (95 B0 LU & 20 W LUE RGE BTG I H 9,
HAREARI 15 Je 2 At Bz A0 H b i 30 LAAS 2 44 )5
& WP IBRIE | HIEAE AT B AR RS, SR A IRIT
T BRSO b 2 A T 45 A PR i 2 HL B R ST B A 2

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

B LR AT RIS S B R X3S, SR A 46 6 2 R T idifh
SE S VAR bR AUE 2R B3 0 5 HH 45 5 PR 19 23, 12 St
TR L B R L B . A AN G R R IE
RV B, 75 T B 2 R AR N BUE AL MRS i
PAGRIERa N\ H50H v e L B ) S i BU A 78 20 25 F 8 S fr TR
TR IR L T AT SHAAL B BRI [ 5 SR 5T
PERE, B J 75 45 SRS E R B i ok EE & i )5 BV 15 23
BAIETT G A RK, Sk TR Al 2 2ROV T AT RORER
1o VA R IR B 20 5 SN ST SRR A R , 2T dES)
AR S5 b3 TR N SR AN A et 20

2 FERGHIMRANE XRS5 LR RE

2.1 S MERA LA Sk EF

FIBO AR HEAR T B IR S5 4 b5 B IURVERE 22 , 753
R 2 R IX AL, I CLES MR A I ] A 3R T RS AR L e
i, i H i TR ESEL R AW R R, B 2022 4F
LA 65.2%, iR 2 BbA Wi 45 s B/ 2o, fiin
AR R K e o A ] B AR AT T A TR
bR IEAE L BREFAEATINE . R AN 4
FIHEA, AHASRIINE B RMZ Gk 22 AR K, BRET4E
Avy T R R B AR iR RE Ry, AE SR R BN P BE T TR T
FRAE L, (R A i o i AAE B AR TR LB ZR A Il 2R
Jit X 5 R RE AN 22 G A R AR 41 2 SUSE bR BLAN L= H A
EEIEROR, 0] Eear i R B2 oin [ SR — 2 FH e SE 47
G A ) R A R T R B SRIE B AL 2 i i K

2.2 BRMEMER FRiIt5MHK

AR S5 K s BIURIERE L D B 2 —fE T H Ak
P, FE 3 A I 35 2 R BE AR R R 5 7™ AR L 2
(81555 o BT T S5 7R K A e R 95 A i) 8 252 )
TIRIAEANS | JERAL MG . MG R A BRI A, TR
S jo R BT H RPN ] 75 B AU 2 AT THE T« 3 BN
TRE T RIEFE AN B 22, REAE S5 A AR NI B AT SE N KRG 5
K FRAE 2 JRRAR AR TN [ AR S RE A R/ 1
FRe I RS AS S I o 30 S A 53 I B BBR 2T 24 A1 2 AT s A4
B, JFSMse. BRER, R AiTaE 1 5T
AR — 20 i vy o 30 T I [ SR 45 4 A A R
ALY ] ) B SR it R b AR L T A SR At (7] B b
SEFERBOAR, SR AR IR e M R - WA
N 75 AT A BT AMERE K IR IR T 5 U RR PERE , 1T
HLRE /N T 5L AN E PR XU, b R R 22 4 A
EENEE VST

2.3 ETMHRERI % BIrNEMR KRR

AT, HRIRARSGH 3 UG ) B AR I TEREN
DU et sk BLas i+ AR/ A AP RE H AR
TR, bRt 2t SEmEEZ S s, o
TORTR » WARSSHA 3 R PUR N 2245 & e S P DI BE A E
BVESEOSOE S HEIERERRR, ENVEAIR. RS, KR



@" VISER

HER TR AR - 2025 5574 51U
Architecture Engineering and Management.2025,7(11)

AMEIIBER A 2 H AR, FeiniEpp R, #ft
ATE T L T EEREEESHEZ, (B
AEUE R IO A, Bl FAT FR T o A A A R
7 S T H A5, VPR AR AR R R4S S R
IR T 58, SEBAIET, HETPERERI 2 HARILAL AR
REDRIETUR TERE AR N A R AR TREIE by 4 A 134,
UEREIRAG N b3 R IUR M E SR A RIS R

2.4 EHER SR T TZMNK

TR SSAPUR AN N, MORHE £ 5 T T 2 Bk
A OR A TRE A o

I VEEBARE BRI A, 0 AR} 2Kk
Ktk %, BlinmtEReiRE L IRATHEE SR REm
HA, IXEERPRESRRL . T ANE S W TR B I
BB — 2 SR R, 5 sy P VR ot 1 BE RS T M R 3
TR, BRI T T2 N, BRETUER SRR R HL5R
{EDOS it TR BEAN R BOR B R R, BT BAFE S b L% HL MK
I F o B AR R SR L% AF& Bkt . Bildn, fEA4R
WFEITH, BT BB EA S TEREILS, EFOER Y
JEA SRR A . Bilhn, 23 ] bk e TR e HEAT ]
I, ZE RS A WA AR PR . UK R EE
SHOHULREC , 8 S IR RE 22 57T B0 8 07 H BN
G rh BT A 1)

T T L ZAM AR S, 2 R R IR A K hoT A AR RS
S5 e AN AR T b YA A28 B0 DRATE 2 Tt M i, 7 51 3R T A
PR S A R GAE L BEE THORA SR P TBL 8
REFE Tt L5 B AN R, AT 28 I ] A R B St B2 43 £
B, XTI ATAE S AR, T AR R R AT R
AbER, DRUEHE-TEE i BilTs, ATE 0 RAERRET 4
R B0 2 R RAR SR L AR YR 2y B
THJri%. SR, Sext it T 5 ) v a2,

THBRBUA TR IY, 2R J5 70 IR R IR RS WD IR ORI T 2T 4 AT »

B L 58 BUR BEAT TR A A, MR IRTC A5 B S B
JEFRREAT R — SR o X S TR ik R A AT B R
T, SRS P AN AR LT R | TR TR B R PR B S

JEUA K FRAP 25 A DRAEAG IEAT A8 52 55 A T il T SE 4%

SR AAEGURAE M o RIS, A TS U A I Az
(K96 B - BEREE L AN B T R L S HEAT SR I, B A B
TERAE I R RIS T A 2 5 S B 4% R Gnd e Ll AR
BEAT R REIRER, L3 T 2O B8, Jv)E S E
PEAANIS IR AR -

2.5 MEXERITE 5 REITH

T T 28 K 0 N I vt b ] 25 SRV Al 5 5 4 )

KI5, HE RGN 7 52 0 5B O ST RE -

ISR BER AR M B E, AT I 2L BR B 5
ARBEIA RGN 7 v AE I [ AR BB VAl FEA 2 AT, 1K
S PR AT PRI HE TR 0 [ A4 1 P PSR 5 R Sk RE LA

Y R SRR o 53 AN R B8 A A R AR 45 A Bk 4
PP N E G 25 i Bu B vERE, andieiil 7368 /) BT Re /Al
FERERE /S OCHEAR bR, S rh RS it L B o s o 4
Jita BT R R H vy I [ A2 AT S PR IR 7 1k Tt AN 4 3 fee
PEREFRAS, G RHEIPA A BUR 24, I 7 ZrER
THERI BBV BN 16 REF i 2 G MR 22 4, LRI Tl
BE A 3 50 22 A ol P A9 38 IR SR e

BARTI S, fEIE MRS AT, BE—BLET
AR ER, %R FNR F 0 [ 5 A5 A B . IS FRE T
VAR FERERE F1E 2 AN D T B I NSRS . k3h &k
56 BN B0 3 I 55 T B, RN [ 5 7 454 AT S B i e
W, REE—FEIE. FR, a8 5Emadr, xhineE
R BEAT TR ANIGAIE , B ORVPAty 25 SR R RS 1 R ] S 42k
FERTRFEH T, FHMPPEERIE . ML L2, i LR s
BRI SCEE AN BT RSO e, IERIRF AT
TR R INEA R, SRR R e rT 5. Hx, R
Wit T T2, et TRCRAE. HR, s T el
¥, R R IEM LA w7, S5, I8k R
SRR, BN [ TREA BB ER A F bR

3 it

WEA 22 S0 AR M R I 4R THS B R TR 45 4 5 R P& I
[ V5 T AP 7 P B B R S, 0 e SR B o R R 3
B 2 Nt 1 2 RIS ARG TR S5 4 5 )2 Bt
FEVEREAS R I DLIZ W 2 55 1 Hoke, Rl 72 Hh A v R X8,
(P ) Ry 5 o 3 3 %o R VR 4 s SR AL R S S g
1T RGN 456 TR s ARG 7 58, SR B AW
TR LRI AT . B EREGE L KA B LA B R e A A ]
e YNGR N AR A0k LN E AN WAL A ST i AL
TS QAR IR LR R AR R A R B R S, g
—ESRAINE SR A B 54T BT RoR, PRAGJS
TN 75 RAERSRPUENERE A&, IEFEMIK T 15%~20%/1) TF%
I, AECT TR, B BE S 54T
25, BRI R SR AME ARSI S b R YU I E AL A T T
PR, IS TR R RN T BB 7.

(&% 3CHK]

[LRR K, ZTF, EREFEREMEMENTE
4 %7 oy A A 4 A [3]. T 7 50,2021 (4):51-53.
[21 R % &, T o AR B B WAE LAk T [0]T
FREE H,2011(3):38-40.
[B1A &, 5k &, 2 K8, % K7 0w m 908 fm B %tk
4 A7 [I] AR IR 2 4 4% K, 2012(9):40-42.
[4]3A IE 1. 5 B 45 i it o B9 22 50 45 A R TH AR A B B AT
[0].£ % 5 7 3 = ,2018(19):44.
A KAEE (1995.3—), B, Wik, LI ¥K.
BRERERFE, DTHEEM: PHELTIERTRAR

AL

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



