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Fig. 1 Structural model of the quayside container crane
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Tab. 1 Similarity relation of the scale model
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Fig. 2 Cross-sectional shapes of bending beam compo-

nents of prototype and scale mode
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Tab.2  Cross-sectional parameters of bending beam compo-
nents of 1 : 15 scale model

75 iy 2 B 2%/ mm B4R B R (EEO
P L. H, t. C', c',
Mik®E 57 57 3 14. 82 14. 82
Ja KB 63 102 3 14. 83 15.05
WS AE 60 96 3 14. 95 15. 61
sz 60 96 3 14. 95 15. 61
AR 63 112 3 14. 83 14. 59
REMAEE 63 123 3 14. 83 14. 92
Y 32 62 62 3 15.09 15.09
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Fig.3 Finite element model of the container crane
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Fig.4 Scale model of the container crane
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Tab.3 The first six frequencies of models

y /Hz B2/ N
Bra M, fM2 M; M; 5 M,
1 2.543 2 38.697 38.824 0.33
2 3.029 6 45.894 43.956 4.22
3 3.269 3 49.853 47.125 5. 47
4 3.526 7 53.615 50.857 5. 14
5 3.6394 55.139 52.942 3.98
6 4.072°9 61.773 64.084 3.74
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Fig. 5 Measurement nodes of the model
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Fig. 6 Acceleration time-history curve at A; (EL 0.1 g)
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Fig. 7 Acceleration time-history curve at A, (Taft 0.1 g)
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Fig. 8 Acceleration time-history curve at A, (EL 0.2 g)
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Fig. 10 Displacement time-history curve at A, (EL 0.2 g)
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Fig. 11 Displacement time-history curve at A, (Taft 0.2 g)
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Tab.4 Natural frequencies of the test model

s f/He  ____RE/X
M, M, W BES M,
1 38.697 38.824 39.299  1.56
2 45.804 43.956 42.336  7.75
3 49.853 47.125 46.887  5.95
4 53.615 50.857 51.109  4.67
5 55.139 52.942 53.286  3.36
6  61.773 64.084 65.712  6.38
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Fig. 12 Acceleration time history curve at A,
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Tab.5 Maximum dynamic strain at various nodes

- RiAF(EX107%) w2/ %
M, REE  RRHES M,
S, 82.5 78.6 1.72
S, 156. 8 169. 3 7.97
Ss 206. 7 211.5 2.32
S, 138.3 125.3 9. 39
St 271.3 275. 4 1.51
St 307.9 313.1 1.69

Se AR R M, 35508 5 1000 S ME 2 A 77
TER/IN 22 53 (9 D DA < . 532 00 T 1B P8 A2 A LA
A RE S8 B AL . 5 B 15 A 22 5 b, A BROTHR
Y5 I A R A7 AE — BB AN /N (14 22 5] 5 . A% T T
BR7Ed. BARF A AR 2 AR S il I Oy
ELEZE IR R T RE A E M IR . R
FHARCTAT - A2 AR R 7 32 B o T 1 A6 78 134 T A7 1
P2 T HE— B R BIE . R A7 8 B I A9 4
RAEBERREIUE 8 et IR L

T
1) SR PRI i A5 A 2 A AR 8L 532k X 2 A7 28 A

SHGHATEIT N T 1 15 2 07 45 BRI REAC
B 50 A AR DL Y . o ) ot TN LY DT 6 R Y s 2

A R R 0 3

2) R 4 RO 56 455 750 el 7 3% 6 S 00 {1 v A R
P70 B A LA KR AR S R T A R
(AR B IR 25 9. 39 %0 i JE TR T 82 % 0
B8R S W W T B ARG B T 1 3 0 A RUB A

Z % X ik

(1] WA BRIET-. A ARL 2T 30 i ASE 70 35 30 1) 45 4 5l il 7 3

iz HLJ]. #R3h. ik 52 Wr. 2014, 34 (6): 995-
1001.
Chen Zhe, Chen Guoping. Research of dynamics re-
sponse based on similarity theory and model test [J].
Journal of Vibration, Measurement & Diagnosis,
2014,34(6):995-1001. (in Chinese)

(2] 5K 90 R 4208 . FF I L 58 5% %0 1R B A R A Ot

R s AT (1] Jgh. Wik 512 W, 2014, 34
(5):932-938.
Zhang Ying, Sun Guangjun, Li Hongjing. Numerical
simulation on seismic damage of reinforced concrete
frame columns considering the influence of infill walls
with opening [J]. Journal of Vibration, Measurement
&. Diagnosis, 2014, 34(5):932-938. (in Chinese)

[3] Z¥.MEHEL. ER MEERHENTENEHNRSH

W AR AR AL BY BT 52 L ). 4R gl 5 whfe. 2014, 33(20)
174-179.
Li Zhe, Hu Jiquan, Wang Dong. Distortion model of
container cranes subjected to seismic load[ J]. Journal
of Vibration and Shock, 2014, 33(20): 174-179. (in
Chinese)

[4] Jacobs L D, Des Roches R, Roberto T L. Seismic be-
havior of a jumbo container crane including uplift[J].
Earthquake Spectra, 2011, 27(3):745-773.

(5] AN, J7 55 5. s P4 =06 #4825 72 19 A
ARSI [T]. AR TR .2012,45(2) - 162-169.
He Chuan, Wang Yang., Fang Yong, et al. Similarity
model test of earth-pressure-balanced shield tunneling
process[ J]. China Civil Engineering Journal, 2012,45
(2):162-169. (in Chinese)

(6] & Fde. 2 KAT. SBAEMD K 17 1 45 1) /9 3 1 A AL 43

Fr5m s iE )] b scl K240 A AR 2R,
2012, 46(10): 1609-1615.
Jin Yulong, Wu Tianxing. Dynamic similarity analysis
and experimental verification on a quayside container
crane[ J]. Journal of Shanghai Jiaotong University: Sci-
ence, 2012, 46(10): 1609-1615. (in Chinese)

[7] Jin Yulong, Li Zengguang. Theoretical design and ex-



978 & oW K 5 2 W %536 &

(8]

(9]

(10]

perimental verification of a 1/50 scale model of a quay- 110 It . RZFFHEAR A8 3R shde ko 8 [T, $sh .l

side container cranel[ J]. Proceedings of the Institution K52 H,2015, 35(2):245-250.

of Mechanical Engineers, Part C; Journal of Mechani- Liu Shizhong. Analysis of transverse vibration fre-
cal Engineering Science, 2012, 226(6):1644-1662. quency of tied arch bridge[J]. Journal of Vibration,
TR IR LS. R E IR BT Measurement & Diagnosis, 2015, 35(2): 245-250. (in
BERMEIE [T, $k3h K512 W, 2014, 34(6):1148- Chinese)

1155. [12] PMECSP, F oo ik B, R BT 3060 T w5 i As Sk 4 34 45
Su Zhongting, Xu Da, Li Xiaowei, et al. Finite-element TR LI [T, $E3h R 52 W7, 2013, 33(2) : 263-
model updating for infantry combat vehicle car-body 268,340.

[J7]. Journal of Vibration, Measurement & Diagnosis., Sun Xiping, Wang Yuanzhan, Zhao Binghao. Modal
2014, 34(6): 1148-1155. (in Chinese) experiment of physical model for high-piled wharf un-
SR, ERUR, AW, 4544 B e B9 R 3 e e fa) e der ambient excitation [ J]. Journal of Vibration,
vk [J]. 3.k 52,2013, 33(2):330-333. Measurement & Diagnosis, 2013, 33(2): 263-268,
Zhang Jiaochao, Wang Mingian, Ma Jiangang. Ap- 340. (in Chinese)

proach for determining structural damping by meas-

E—EEE N 2. H.1986 4 5 J
Az A . EENESE T O HLAR AR .
W R R R A AE T R R G i R S
R A8 AR ADLASE BB 5 ) (R 3l 5 o it )
2014 4E55 33 5 20 WD SFIR 30,

N E-mail ;172042756 @qq. com

urement of sound attenuation time[ J ]. Journal of Vi-
bration, Measurement &. Diagnosis, 2013, 33 (2):
330-333. (in Chinese)

KA, E M, RN BHEREHES
mH Tk [T, R3h ik 512 M, 2015, 35(3):572-
578.

Zhang Anfu, Yan Xiaowei, Sheng Meiping, et al.

Conversion method for loss factor of unconstrained BEMEE® N ok, B,1976 4F 12
damping structures[ J]. Journal of Vibration, Meas- AA T R, EEBR T 10 k4
urement & Diagnosis, 2015, 35 (3); 572-578. (in 3 1% .

Chinese) E-mail: wgx@ whut. edu. cn

IR J11IE SHIR SR TR 2I1IR SNIIE 21HIR JTIIE 2UTIR JHIIE SHIIR JHIIE SHIR SINIE SUIR <R SNIE 2IHIR VIS 2THIR JTIIE IR JUIIE SHIIR JHIIE SHIRE IR SHIR <IIE SVIE <IHE VIS 2THIR JTIIE 1R JUIIE SHIIS SUIIE SHIS IR SHIE IR JUIE 2R SYIE 2IHE JTIIE 21HIR 4}

(HHHES Bk )Y$E 2017 £4EIT &

LI 3T 8] 30300 8 T 4 ) 330 45 il
EIAAL: B ALK TR 2 B AUHLA ™k (R BD A BR2 7]
FEMH . RS R WM E R SRS A L.

O WRAEAT: 28-291 O WG —ELE RS . CN 32-1643/TH [ Prbs i 25 th i) 5 - ISSN 1671-5276
O RATIHEM : MMNIATFRAT O ITFRAL: 4 Mg fE I 7T B8 1) A T 25 38 50 1T 18
O TI#: MHAT O FFA: K16 JF Ti:198 70 O @M. FA 1278 ( £4 72 50)
O ZiiE A bt . VL5848 M IUTH BRVL S 280 SBRVL R 1903 % O BB 4% : 210018
O HiE: (025) 84217296 84207048 O f&H . (025)84207048 © E-mail: editor@njmes. org
AFE A E 22 AR T OERRO ) o ) R 45 9 2% 2 58
ATIBA - op R 3]s 1 5 B0 - B0 A 300 TR 4 SCMe s 390 ) s b [ 2 AR 30 ) £ PR A B4l 13 ) (CATCED) 48
THUR ) 5 o [ 300 ) 4 SOROHR 122 ) (CTFD) 4 SOCR 31 )



>
i)

(o2}

&

A4 G TP 0% F B0 00 3072 10

979




