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Abstract

In recentyears, a large number of large-scale public buildings constructed in China in the 1980s and
1990s have gradually entered the period of structural performance degradation. Their issues re-
garding safety, durability, and seismic performance have become increasingly prominent. Espe-
cially for large-scale sports buildings, the complex structure, frequent use, and diverse load conver-
sion lead to phenomena such as cracking, leakage, corrosion, and stiffness degradation after long-
term service. Taking large-scale sports buildings as the research object, this paper systematically
sorts out the theoretical system of structural inspection and seismic performance evaluation, ana-
lyzes the causes of insufficient seismic bearing capacity, and proposes structural renewal and rein-
forcement strategies suitable for existing large-scale sports buildings. The research content covers
key links such as the structural inspection technology system, seismic performance appraisal, bear-
ing capacity review and analysis, and structural renewal decision-making. The results show that the
bearing capacity and stability of some frame columns, beams, floor slabs, and roof structure com-
ponents fail to meet the seismic fortification requirements of intensity 7, and their seismic safety
margin has significantly decreased. Corresponding structural renewal strategies are proposed,
namely concrete component crack grouting, carbon fiber sheet reinforcement, steel plate reinforce-
ment, structural detail strengthening, anti-corrosion coating repair, roof support renewal, and the
construction of a structural health monitoring system. Finally, a multi-objective optimization model
is adopted for structural renewal decision-making, taking into account bearing capacity recovery,
durability extension, and economy. The research results can provide a reference technical path and
decision-making basis for extending the structural service life and enhancing the seismic perfor-
mance of existing sports building groups in cities.
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AR, B B E A AR A R e RE, KEET 20 40 80~90 FAURI AT A L SIZHTEEN
SRR, X EE R E I SR BB KR A A R[], SR, BEAE BT
B MR AR RGBT, X EH PR BT 5 AR HE L A CAEAE B35 2R [2]. JUHGR
WEES, HEMERRE IR WAERERER, RAE 2, RIS, KRBT RR 5 478
REAER], SEEEMFPRMEREIR L . 57 ROE R 5t S AR FE R BRSSO %8 B3] -[5]. Jf HAE R
EHT, KREERAFEANRZIFHMEREZEARTHENZ RERN, HAMEREFERG TR, KR
LALRMEN IR AR, — BOCHEN S AR R R TR, A R RE SR R R BT VA [6].
b, BEAEIRT AL B DIRE TR EETI 0, A H EFUZHRE R SRR TIRE, WOCHIEs). RE B
e SRR 4255, LA e A B B B N R 7] [8]. PRIk, RGUITREEEA KAUA S &SN 5
PURTEREVEAY, JF HAE AR A - YAl - AN - IIEARE R, SO TRE 22 B AR i H ) 5%
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Figure 1. On-site photo of Guangzhou Tianhe Sports Center Gymnasium
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Figure 2. On-site survey drawing, (a) Cracking, water seepage and yellowing; (b) Spalling of protective layer and
corrosion of steel bars in concrete slabs
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Figure 3. Stress ratio distribution diagram of the model
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Table 1. Reinforcement checking calculation results of representative frame columns
F 1 REMERERHIEESR

T AT 755 175 450 B g ¥
pe g mm K i (mim?) Fmmam) AR
fir'E R \

SERCAE RHEE SERCAE WA SEHLAE I HAE R
fi—JZ 13xR 2454 1000 1786 1300 1038 600 b au
fM—Z2 19xD 760 400 760 400 226 600 b bu
HEZ 3xE 509 300 509 300 226 600 W2 bu
HEZ 3xF 509 300 509 300 228 600 W2 bu
)= 10xD 7854 5200 4909 5200 6786 600 A2 Cu
= 13xE 2122 1000 2945 1000 4806 600 2 au
=z 1/3xH 1963 600 1473 700 612 600 2 au
Je )2 8xB 804 600 402 473 230 600 ANl 2 du
JZ 10xB 804 400 402 300 228 600 W2 bu

B, R RBIIR S, XS R S 4 A 1 DL AT T RSB (E 2). RELIARURL:
A FER SR HE QR M AN BRI R A M 2 IS SR . BARRE, B R 2 PR HON dye BERR
TPERERE /AL, BWREAIR . SR eI AR E AT, R ERIR BRI N e, & T
RIPAERESRGE R O RN L 5 PR OGRS ARSI B RGE BRI P RR M e 5 A2 T
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Table 2. Reinforcement checking calculation results of representative beams
2 REMPEHFRELER
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SERCAE BHEE SERCAE I HAE R
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HEZE 18~19 x R 308 387 500 200 ANl 2 du
"y = 4 x D~E 2233 1000 766 400 2 au
= 3~4xF 2971 1100 510 400 2 au
=z 8 x D~E 3217 1500 1604 600 Wi e au
=z 12 x 0/P~Q 2945 3700 1532 1200 NS du
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DOI: 10.12677/hjce.2025.1412319 2974 AT


https://doi.org/10.12677/hjce.2025.1412319

R, IO

EMEVPRT R duo MR ARBRIG T80 T 2 1T 380 S AL PV 4T 0 0 FE R 1, AN A2 AR R ) R
BB s T 24, ISR T S YR BURR,  NAEINE T 5 rh RS IR AR SR AL L R B
L PG I 48 IE P B B

Table 3. Reinforcement checking calculation results of representative floor slabs
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Figure 4. Combined displacement diagram of the gymnasium, (a) Maximum positive displacement com-
bination; (b) Maximum negative displacement combination
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Figure 5. Stress ratio distribution diagram of structural members
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Figure 6. Strength stress ratio distribution diagram of structural members
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