28 5 9 #OSOW oM o B Vol. 28 No. 9
20269 H Progress in Steel Building Structures Sep. 2026

K B S B 4 N T T LB F38 9 1T SR i 5

intAie

CHOM A @R BT Be A BR A /L, =0 730030)
1 JE SR TR 4 R 45 4 SR FH A A7 TR A0 T 5 A T 2R I S5 A 0B X, A0 B 1R B T OK, M S IR A AR s
K 65 m 5 3% R i 3 A AU AR R SO S RE AR A . P R AT T 3 XUART 2 2 R IR AR A T A B, H
4550 S 7 B N TR AT 28 B AR 28 5 o0 MIORR, SCHP BT S G A A Y R R B e AT 2R S KU B E T
P Sl e 7 5 W) R 28 R 4 T e R GEE O o A AR AR 2 BT 5 R S 0 BT S RS HE RS R [R] A
T N HE 07 38 S R Ay 28 B R R RSO R 85 A R Bl i Bz o3 AT o 5 SR I ¢ 3 R A R ) | R OR )  R
AR ARG, Ak T TR AT 258 I8l A0 23 DX [ g R () G (LMD R G R R SR . XUBIORE B R 1 4R B 5 N iR B
ANTEAE RN A 500, 5 R 5 A ] W {0 o0 St R T RS R A, 5 2 I e Dl R 45 0 5 o 0 i) SR P 7 2 42 AR AT 4R
A7 R B S BEL S s A% 0 T T A R R PR BELJE A | 3 2 ity S b A 8 BELJE B = R s IR O Rk AT X
Lo 25 5 3 B ¢ TR T IR BELJE 41 % A O 7 T3 IXUHIR i 3 32y 4 o) 0 SR e 0, (X AT 4 IXUAR 1 o ol 8 S s 2
TRV BELJE A28 440 325 A1 15 1T 15, 1 JRUBIR 458 T R0 — i 9 18 I i L J 48 o XU 4 20 ) 4 ) 80 R e 1
KW KESEEE BEAH; BT 8715 8 00T RahFEml; WS fHe % I IR B %% 5 Zhi B 2%
hES %S TU3I2.1,TU31L3 X EkAREEG: A XEHE: 1671—9379(2026)09—0092— 08
DOI: 10.13969/].jzgjgjz.20250210002

i
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Abstract: A cliff structure in a practical project adopts a structural system comprising a reinforced concrete core tube and a
steel truss. The core tubes are nearly 100 m high, and the connecting steel truss has a span of 65 m. The cliff end
is connected to the cliff wall using lead rubber bearings. Considering that pedestrian and wind loads often occur
during service and this structural system is sensitive to dense crowd and wind loads, the natural vibration
characteristics, vibration responses, influencing factors, and control measures of the structure under crowd and
wind loads were investigated in detail. The relevant modes were accurately identified through natural-frequency
and steady-state analyses, and structural vibration responses were analyzed by simulating the time-history
functions of crowd and wind loads. The analysis results indicated that the vertical vibration frequency of the cliff
structure was relatively high, and the lateral natural frequency was low and within the excitation frequency range
of crowd loads. The lateral peak acceleration of the floor satisfied the requirements, and there was no coupling
effect between the wind-induced lateral vibration of the floor and human-induced vibration. However, the lateral
peak acceleration of the floor exceeded the specification limit, indicating that vibration control was required.
Three vibration control schemes were adopted, including tuned mass dampers installed on the connecting truss,

tuned liquid dampers installed on the top of the core tube, and viscous dampers installed at the cliff-side supports.
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The comparison results showed that the tuned liquid dampers offered better control over the wind-induced

acceleration at the top of the core tube, but were less effective for the truss wind-induced vibration. The viscous

dampers were easy to install but provided moderate wind-induced vibration control, whereas tuned mass dampers

provided the best control of wind-induced vibration.
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