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Fig. 1 Acceleration sensor
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Tab.1 The basic information of testers
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Fig. 2 Experimental tester
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Tab.2 The value of three-dimensional DLF
W %k JS/Hz z [1] z [n] [1g¢ Jf/Hz v 1]
X 1 0.8~1.2 0.001 8f+0.065

1 1.6~2.4 0.16 0.16*—1.29f*+3.49f—2.75

2 1.6~2.4 0.038f—0.035

3 2.4~3.6 0.079f—0.190
2 3.2~4.8 0.036f—0.071 0.037f—0.087

4 3.2~4.8 0.019f—0.048

5 4.0~6.0 0.053f—0. 230
3 4.8~7.2 0.018/—0.076 0.041f—0. 20

6 4.8~7.2 0.002 5f+40.018

7 5.6~8.4 0.015f/—0.068
4 6.4~9.6 0.007 6/—0.038 0.007 9/—0.028

8 6.4~9.6 0.013f—0.068
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Tab.3 Mean=standard deviation of three-dimensional DLF
(8¢ Jf/Hz E| 2 1] (e f/Hz v I
1 0.8~1.2 0.064=+0.024
1 1.6~2.4 0.16040. 060 0.27240.103
2 1.6~2.4 0.04140.024
3 2.4~3.6 0.04240. 030
2 3.2~4.8 0.072+0.038 0.058+0.033
4 3.2~4.8 0.02740.014
5 4.0~6.0 0.03940.023
3 4,.8~7.2 0.032+0.018 0.048+0. 031
6 4.8~7.2 0.033+0.016
7 5.6~8.4 0.03640.017
4 6.4~9.6 0.023+0.011 0.036+0.014
8 6.4~9.6 0.034+0.016
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Fig. 10 Comparation of z-dimensional load models

TR R

D) ARWEFE R 10 A AT i 3892 B8 R 7 K 5 T i
AR L TR L R ST A AT A S T T RS v
AR R B AR E A T BRI . T At 2 A Y X
(8 RE A o 7] 0 A0 45 g R W R T AL R AR 5 BB
) J3 “E AR A [A] o H A 28 S HOA ) (E T LA
A WA S

20 DR i Ao 28k o 445 450 22 00 3 00 RO 3R B 70
BCPE AR AT 20 A R 28 5 5| A 25 Ay 11 4 38 B2 ) AL
X 00 i) 24 R LA 5 P R A ) I AT AT A

SRATH SR BT STk B AT I BB S S 5 715
200}
150
100}
z
~ 50t
#
E OO0
750 L
-100}
05510 15 20 25 3.0
t/s
(a) x[fyEkAny
(a) Loading model of x-dimensional
60}
40
E 20 L
Ficd
& o
-20
05 10 15 20 25 30
t/s
(b) I faf FR AT

(b) Loading model of y-dimensional

PRI Al R g o A Y
Fig. 11

Fourier series loading models
KA R Bl [n) R, 1y 7 DA AR

3) W FE & B R AL Ff 6] ey 8 Y ) g 5T A AR K
SR AN AN W £ 28 1) BBCAEL 5 38 52 ) i 288 1) T AR it
2. T AHAL AR A B O L dE AR A B 8 A 3R
TR B 15 38 A AT 00 5 i DA O A L o ey 4R 485 7Y
AR A B 53 A I 5 i — AR

4) EHPE 0T BT S BN BN 545
(R R 1 FH T 8 57 o - - BELJE A ) g 2 AR A 4
HET IR

s % X i

[1] HIVOSS. Design of footbridges guideline human in-
duced vibrations of steel structures | M ]. European
Commission: RFCS Publications, 2008 48-51.

[2] Dallard P, Fitzpatrick T, Flint A, et al. The London
millennium footbridge[J]. Structural Engineer, 2001,
79(171):17-33.

(3] Mg, & %€, W, 55 A7 KA &5 3R 9 £ &
B S RS R J]. R3h DR,
2013, 26(4) . 545-553.

Feng Peng, Jin Feifei, Ye Lieping, et al. Study on



716

/) N

G g

i %37 %

[4]

(5]

(6]

7]

(8]

(9]

(10]

[11]

quantization and the measured vibration characteristics
of the footbridge structural vibration comfort [ J].
Journal of Vibration Engineering, 2013, 26 (4) . 545-
553. (in Chinese)

BRts ., A6k, £8. ST LB R K =1 e
B LRI AT ] EARTRREM. 2014, 47
(3): 79-87.

Chen Jun, Peng Yixin, Wang Ling. Experimental in-
vestigation and mathematical modeling of single foot-
fall load using motion capture technology[J]. China
Civil Engineering Journal, 2014, 47 (3). 79-87.
Chinese)

Blanchard J, Davies B L, Smith ] W. Design criteria

(in

and analysis for dynamic loading of footbridges[ C] //
Proceedings of the DOE and DOT TRRL Symposium
on Dynamic Behaviour of Bridges. Crowthorne, UK.
[s.n. ], 1977 90-106.

Kerr S C, Bishop N W P. Human induced loading on
flexible staircases[]J]. Engineering Structures, 2001
(23): 37-45.

Vitomir R, James M, William B. Stochastic model of
near-periodic vertical loads due to humans walking[ J .
Advanced Enginerring Informatics, 2011, 25(2) ; 259-
275.

AL T WA L 3 T vk B AT R N BOHR Bl Rz B 5T
[D]. #ird: Wim R, 2018,

ZRLLF . BRBONE . N-HF 55 1w Sl 3 A AR RO BE S
WML ] AR TR AR, 2014, 47(6): 78-87.

Li Hongli, Chen Zhengqing. Analytical and experi-
mental study on vertically dynamic interaction between
human and bridge[ J]. China Civil Engineering Jour-
nal, 2014, 47(6): 78-87. (in Chinese)

MRAs . E 8L, AR K. 1758 WO il B g g AL
RHEZHEmMR] a5 ehdi. 2014, 33(8):
11-15, 28.

Chen Jun, Wang Haoqi, Peng Yixin. Experimental in-
vestigation on Fourier-series model of walking load and
its coefficients [ J ]. Journal of Vibration and Shock,
2014, 33(8): 11-15, 28. (in Chinese)

BRE% , MBE, SRR, 0 R AT 2O B B 4R 3l e
R RS O WFSELT ], PRsl 5 p . 2012, 31(18): 55-
59.

Chen Jun, Ye Ting, Peng Yixin. A comparison study
on methods for expanding a single foot-falling load
curve based on floor responses[J]. Journal of Vibra-

tion and Shock, 2012, 31(18): 55-59. (in Chinese)

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Da Silva F T, Brito H M B F. Pimentel R L. Model-
ing of crowd load in vertical direction using biodynamic
model for pedestrians crossing footbridges[ J]. Canadi-
an Journal of Civil Engineering, 2013, 40(12). 1196-
1204.

Bartlett R. Introduction to sports biomechanics[ M ].
Great Britain: Alden Press, 1977 289.

WES . £MHE0. . 5T MEMS i i & & 2% 1
ANRESRMBARLT]. 9K ER 5¥ % TR, 2010,
8(1): 37-41.

Cao Yuzhen, Cai Weichao, Cheng Yang. Body posture
detection technique based on MEMS acceleration sen-
sor[J]. Nanotechnology and Precision Engineering,
2010, 8(1): 37-41. (in Chinese)

R BT 2RI I RIS S R B B ST LD,
Trmg . AR, 2018,

Rainer J] H, Pemica G, Allen D E. Dynamic loading
and response of footbridges[]J]. Canadian Journal of
Civil Engineering, 1988(15); 66-71.

Zivanovic S, Pavie A, Reynolds P. Probability-based
prediction of multi-mode vibration response to walking
[J]. Engineering Structures, 2007, 29(6):942-954,
PEEAE 2 0 EEG. ST/ R NSRS S
BORBILT]. PR3 T4k, 2006, 19(1): 51-56.

Yi Tinghua. Li Hongnan, Wang Guoxin. Structural
modal parameter identification based on wavelet trans-
form[ J]. Journal of Vibration Engineering, 2006, 19
(1): 51-56. (in Chinese)

Willford M R, Young P. Improved methodologies for
the prediction of foot-fall induced vibration[ M]. Paris:
Mill Press, 2005:1-12.

Bachmann H, Ammann W. Vibration in structures:
induced by man and machines[J]. Canadian Journal of
Civil Engineering, 1987, 15(6):1086-1087.

Pedersen L, Frier C. Sensitivity study of stochastic
walking load models[ C] // Proceedings of the 28th In-
ternational Modal Analysis Conference. Jacksonville;

[s. n. ], 2010:163-170.

E—IEFEE N RATI, B, 1981 4F 4 ]
AL BIER . EEWR IR
S5 K0 10 Pk 3h &T 38 JE TN B TR 25 8 4k 2
el o W AR RO FATE 2 BT AAT B
fik h &7 38 B 2 LT AL ) (CL R ) %)
2016 4E56 33 WD L 3,
E-mail : zhugk@lut. cn



Bal RETBR L AE . R T ST AT A AR B S R S 717




