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Fig. 1 Steel-glass composite pedestrian bridge (Unit:mm)
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Tab.1 Material parameters

T T 28 A B HLAS / mm Bk
F3 S 1R 1200X 100X 7X 11.4 2
R G3E SR 1T 1200 100X 7X 11.4 6
B R bichi 2 2000 X 1600 5
X JEE Sz 1R 1250} 116X 8X 13 4
TR AETEANHR(Q345) 800X 800X 20 4

s

, 400
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1500

B2 kB S (B : mm)

Short column cantilever support (Unit: mm)

Fig. 2
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Tab. 2 Modal frequency comparison

WA S HISHR/H, WIS/ H, R/ %
1 4.155 4.268 2.65
2 6.267 6.226 0.66
3 16.235 15.496 4.77
(f=4.155 Hz) (f=6.267 Hz) (£=16.235 Hz)

s

(f=4.268 Hz) (f=6.227 Hz) (fi=15.496 Hz)
K3 RERK
Fig.3 Mode cloud picture
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Tab. 4 Statistics of the experimenter

A P53 i £ /kg
1 % 22 56.20
2 L 24 68.40
3 % 24 64.47
4 % 23 62.77
5 5 24 82.97

NATE M (25 40 1 1 B 828 2 80 4.324 Hz,
1.288% o M SSTkAF ik 1. # 2 LA K %5
I AR B TS R 07 B AL A S S8, Bk g IR
WA 10 #0111 s, S 45 1 3T RS S8R 5
J7RN o

R5 HAEEBIERRSSHE

Tab. 5 Modal parameter table under uniform load

W, L, FH e e o
Hy Z6/% Y 26/ %
75 3% 4.324 1.288
5 N 5945 # 3 3.885 4.309
0.28 235.85
W ik 3.896 1.283
SAEhER ST 3.542 5.064
1.0 296.24
EREE FAER 3.578 1.278

RS AL 5 N# i EH LT B ab g rh
ST 0T 5 R RS 2 B M K, T R T 4 R A
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293.17% . G E BT SAE R TOLT 55 b kb 25 4 5
AR AR 3 K, HL 5 S 00 A B, S5 R A S AT
A AL 0.28% F1 1.0% . T 45 # BHLJE L 30 5 25 2%
B 45 4 BELJE LU AR BT, TG 0 35 AR b . b B 45 A R R AR
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Tab. 6 Testers statistics
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Fig. 12 Test diagram of working conditions
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Effect of non-structural factors on modal parameters of steel-glass
composite pedestrian structure

ZHU Qian-tkun, MA Farong, ZHANG Qiong, DU Yongfeng

(Institute of Earthquake Prevention and Disaster Mitigation, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Based on field test, the influence of non-structural factors such as ambient temperature and operating environment (add-
ed mass, pedestrian walking frequency) on modal parameters of the steel-glass pedestrian structure is studied. The mathematical
model between temperature and structural modal parameters is established, and the influence of additional mass and pedestrian fre-
quency on structural modal parameters is analyzed. The results show that the change of modal frequency and damping ratio caused
by temperature change in one day can reach 2.17% and 87.1% respectively. At the same time, a linear fitting expression of the first
three vertical modal frequencies with respect to temperature variation is given. From the end of the structure to the middle span un-
der the action of additional mass, the modal frequency decreases gradually, and the damping ratio increases gradually. The increase
of additional mass leads to high modal frequency and lower damping ratio. According to the statistical rule of a large number of ex-
perimental data, it can be seen that the footstep frequency has little influence on the modal frequency of the structure under the ac-
tion of pedestrians. Therefore, it is of great significance to analyze the influence of non-structural factors on structural modal param-

eters for structural health detection and damage identification.

Key words: steel-glass composite pedestrian structure ; modal parameters; ambient temperature ; additional mass; pedestrian walk-

ing frequency
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