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Fig.1 Force of crawler structure on elastic foundation
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Fig.2 Track subsidence comparison
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Tab. 2 Main parameters of the model
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Fig. 3 Experiment model and strain gauge position
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Fig.4 Experimental data and Adams simulation results
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Tab.3 Main parameters of QUY400 crawler crane

R /m EHK/m BB K/m ERMMA/C) RBUEMA/ O

30 72 66 86 72
FORE/C JERE/c  FE/(remin)  EIFEE/m
140 120 0.10~1.00 2~70

4 EE

HI£EE
JatEE

&
-~

AT

K5 Adams # A
Fig. 5 Adams model

& 6(a) i HE R % 3 000 kN/m® , [0l % i fF
1.00 r/min G2 T8 B 2 m B, 5 40 16 56 A if 1 T
SEEN R NP E SN 8 1B S N V.2
AL TE 7 S8 AR A R A L PR S Bl 1 o R
HL KA 1 162 MPa, i 5 7 T BE T 18 452 5
i 20, £ B A B F1 ok 848 MPa. & 6 (b) A% T
B0 2247 W A 7 A2 8 L [ iy 28K B T () 22 Ak
4P F A /N AT 8.6 X100 N



150 K #

B I X

¥ o R 59

GB 38112008 i x Ji& iy =X A J AL 78 Ml ) 2% A
/NS A AT A8 I VS i A £k b Y B e O N T
EEALEE A 15%. % 00 F AT 2R E AL R
375 t, e/ S P e O B /N T 56,25 X 10" N,
DAL I 12 T 000 R 24 o 6 4 T N ) D R S LR e
HEAN s 12 BEOK.

1200
1000 |
800
600
400
200

O 1 1
30 60 90 120 150 180

t/s
(a) & P A i N 77

o/MPa

500
400 F
300 F
200
100

~fJE e ZJE

F/M10*N

O 1 1 1 1
30 60 90 120 150 180
t/s

(b) JEHF S 1 4
K6 oK@y EwLETR
(3 000 kN/m?*, 1.00 r/min, 2 m)
Critical cross section stress and track supporting

force (3 000 kN/m®, 1.00 r/min, 2 m)

Fig. 6

B 7Ca) A EE R E 3 000 kN/m” | 1] §% 3 i
0. 33 r/min BT BE 2 m I, B8 485 5 48 1 )
Wit 1] A2 Akt k. AT DU H s B 8T A R N )k
AT o BRI IR 4R Bl i 2, B KAE N 283 MPa,
T P B %8 VR 1 e I (L R 420 sl i i R s
e [ 78 T H KW H1 R 160 MPa. [/ 7 (b) 1% T4
T 5 A T A R 32 1B L T A % B A (] A2 Ak
4w LUE A2 B A e/ N SR EC 79 10" N,
DAL I 32 T 000 T R R A I A T 1 g DA S R LR E
o R K

P 8 (a) by i R % 100 000 kN/m® | [a] 4% j
JZ 0. 50 r/min, A [ T s BE N R 42 i B A T L
JIRa A AR At e, T LAE % 3T 4G R
T R K ) R A T o SR RV A T AR AR L R
Hizshnyat B, 5 BEE & T B BG m, fe B: A m
T KR 1B s /N, 8 (h) ki 3k R % 100 000
kN/m?® | Al F5 3 B 0. 33 r/min. A [R5 B T
2 s, 65y 4 T g B ) A Akl L TT DUE iR

300
250
200
150
100

50

o/MPa

30 60 90 120 150 180
t/s

Ca) fé [ 48 T 17

400
300
200

F/10¢N

100 TR

0 1 1 1 1
30 60 90 120 150 180
t/s

(b) JE T 2 3%
W7 fe#gwrhbEF X#ETH
(3 000 kN/m’, 0.33 r/min, 2 m)
Fig. 7

Critical cross section stress and track supporting

force (3 000 kN/m’, 0. 33 r/min, 2 m)

600
500
400 1
300 -
200 F
100

% 40 s 60 70

o/MPa

80 90 100

300
250 F
200 F
150 |
100

501

o/MPa

30 4b 5I0 60 7I0 8IO 90 . 100
(b) 0. 33 r/min
F 8 WA ENE RGN E AW

Fig. 8 Effect of swinging speed on critical cross section

stress of the crane boom
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Analysis of swinging loads operating condition
for crawler crane mounted on elastic foundation

YANG Qingle's, QU Fuzheng”', YU Zhiyuan’, XIE Zhengyi'”’

( 1.8School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2.School of Engineering, Pennsylvania State University, Pennsylvania 16509, America;

3. School of Transportation and Mechanical Engineering, Shenyang Jianzhu University, Shenyang 110168, China )

Abstract: The deformation of foundation during swinging loads operation causes the increasing of
crawler crane side loading or even leads to the boom failure or tipping failure. To solve this problem,
based on Winkler foundation model, a multibody rigid-flexible coupling model is established
considering the coupling of the crane mechanical structure and elastic foundation using Adams
software. The model is verified by experimental data. Then the model is further used to analyze the
influence of different foundation coefficients, swinging speeds and lifting heights on the critical cross
section stress of the crane boom and the tipping stability in order to obtain operating parameters that
can meet the requirements of construction for the given foundation conditions. The results will

provide reference for the design and safe operation of crawler cranes.

Key words: deformation of foundation; Winkler foundation model; boom failure; rigid-flexible

coupling; tipping stability



