-3 2
55 6 WICESS 314 1)) M@»@%gggﬁ
2025 47 6 H URBAN ROADS BRIDGES & FLOOD CONTROL HEAR

DOI:10.16799/j.cnki.csdqyth.250456

i v B 2 o B R R PR ) OGS BLE S
B AP i

Y, G EH,F ARk
(b Ty B3 T B s & R AT BRAN ), BT 200433)

WO BT SR R B S 0 B e M 1), DA AR P B AR T S R B R R WE ST X 42, 57 SAP2000
A IR ORI AL, i S BT A S B M, AL T ST AR R | SRR I B A TR 3 G R FE A | T A X 52 A A sh
FEMEZ IR0 DGR o BIF9 445 SR ¢ B« S A I 2 R i 75 o R A (1) S B S 0, 224 SRR I 38 ALK 509% B, ST A
FEBH T 1% 2 3.62 He, 00 A7 RS 14 K Sl FHE ARG 1.5 6%, IbAh, it K\ES B, BB T FEE LR ARG 200
S5 37 S IR 43 BT 4 1Y T LSRN 4.92 Haz FI IS 67 7 307~436 m i 51 (4 82 532 1 43 b v 3 4 61 1 A )
FOFE T, S B I 114 2 AR I R T ) 1k A 4 43 T B AR S AN SR i

KW FEBERESLAE s A FRIC /BT 5 S NI 5 SEAR 5 TS A% 5 Feue VT A

FESES: U417.9 XEFRER: A XERS: 1009-7716(2025)06-0336-06

Study on Key Parameters and Discrimination Criteria for Stability of

Sound Barrier Columns along Middle Ring Line in Shanghai

JIN Changzhe, CAO Chuancai, CHEN Zineng
(Shanghai Chengji Municipal Construction Development Co., Ltd., Shanghai 200433, China)

Abstract: Aiming at the stability issue of the sound barrier columns on urban elevated roads, taking the vertical sound
barrier on the Middle Ring Line of Shanghai as the research object, a SAP2000 finite element model is established.
Through the modal analysis and parameter analysis, the correlations between factors such as the number of columns and
the stiffness of supports and the fundamental frequency of the structure, the relative displacement at the top and the
dynamic characteristics are quantified. The research results show that the support stiffness is the key parameter affecting
the stability of the sound barrier. When the support stiffness is reduced by 50%, the fundamental frequency of the
column drops to 3.62 Hz, and the top displacement increases to 1.5 times the critical value. Additionally, through a large
number of parametric analyses, the coupling effect of adjacent columns is discovered. Combined with the analysis on
the field measured data, a stability classification standard with a fundamental frequency of 4.92 Hz and a top
displacement of 307 ~ 436 um as the threshold is proposed and the corresponding guidelines are compiled, which
provides a theoretical basis and practical method for the quantitative detection and daily preventive maintenance of
sound barriers.
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