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Dynamic Analysis for Frame Structure of Oblique Pull Gantry Hoist under
Load Based on Workbench
ZHOU Renwei'?, LI Qin', LI Xinxin>, YANG Fang’
(1. School of Mechanical and Electrical Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. Sinohydro Jiajiang Hydraulic Machinery Co., Ltd., Leshan 614100, China)
Abstract: With the 10 000 kN/500 kN oblique pull gantry hoist installed on the dam crest of Baihetan Hydropower Station, the world

largest gantry hoist under construction installed, as an example, Inventor was used to build frame structure model, and by

Workbech, the pre-stressed modal analysis of the frame structure under cable-stayed load was completed to abtain the first 12 order
natural frequencies and corresponding mode shapes of the gantry structure. The results show that the dynamic stiffness of the portal
structure meets the requirements, the external excitation force generated by the lifting motor and the reel of the hoisting trolley is not
easy to cause the resonance phenomenon of the portal structure, and the dynamic design is reasonable.
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AL AUR PR B TR R R /N R AT
SENLR 11 5% i 6T BT AL AR, B /N
PR TRES TS, £8/N FATE Bl b 58 iATE S 1 R
FATENU ST T A N BEARES K I 2R AT E L
B b 1 1 2228 ) ARG A0 B D T 5 B 7 B AT AR
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1.2 FESH

AL 2R IFLIY 3 22 M5 U RS P 3 R
SR TILES BE R AAT A R NEATE U N AT E
FEHR R A TR BT AR, ERSHULER 1,

F1 RHENABHANEESH

BEER B/8M HE SHER BB HE
WUERESMT P/KN 10 000 || JBHF/NEREE S/m 7.6
RIPIAE  a/(°) 7 BWNERE G/t 320
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1.3 #ME#E
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HHER BB HE | BMeh B/8 HE
LB E o /MPa 355 PR E/GPa 206
HEE/N A i 0.3 W p/(kg/m) 7 850
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MR ITRIARL . SR Inventor {4 3#E 47 155 80 4 57 K
fafl A2 AR A, AR S A Workbench A SERL
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3.2 MEXIS KD E AL E

SO = Y A B A B 5 1T 2R A B R S B AR
JEJE W14 E SRS ST R 100 mm , 52 B8 R A 43 ), 5
FIHT L 268 963, PURK EL I Ry 275 431, A% average
TUE A 0.908, 454 TREZ UG, WA i e TR K,
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H R IR, 1SS #0427 2 [
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(a) A RITHR (b) MR
2 MREHMAERTERRMIETE
Type:Total Deformation

Frequency:0.94279 Hz
Unit:mm

Type:Total Deformation
Frequency:1.3706Hz
Unit:mm

0.048198 Max 0.05692 Max
0.039138 0.050955
0.035079 0.044989
0.031019 0.039023
0.02696 0.033058
0.0229 0.027092
0.01884 0.021127
0.014781 0.015161
0.010721 0.0091955
0.0066616Min 0.0082299 Min

(a) SR

Type:Total Deformation
Frequency:6.958Hz

Type:Total Deformation
Frequency:5.9768 Hz

Unit:mm Unit:mm

0.10872 Max 0.081144 Max
0.093133 0.072427
0.082549 0.063711
0.071966 0.054994
0.061382 0.046277
0.050799 0.03756
0.040215 0.028843
0.029632 0.020126
0.019048 0.01141

0.0084645 Min 0.0026927 Min

(d) AT IRA

(b) H2WPR%

(e) B5HHRAY

3.3 TN AOESS

£ Workbench B SEBEAT BB T | A% 4] 7 |
BTN PR AL BRAE — RV IR | SE i oA b, 1
e RN RS T A SRR B S EC T RS 8
R BUE B E N 12, T3

4 FIMNEETINER

SE N IS BTG A2 T TSRS R AT 12 B
WA B3 OO B AR 1A AR G 45 SR T LA 3]
55 1B RIER 2 B RS <2 He, 55 3 B 4% =2 H,
55 4 B KA YEUIR S >5 Ha, A BIIERGETILE 3,

#3 IEGHMEEE TENREST S H

B EGME M E&mE
£l 0.942 8 7 B 9.874 2
2 W 1.370 6 95 8 Iy 11.004 0
953 Br 2.017 1 ECNi 11.335 0
54 B 5.976 8 510 By 11.614 0
%5 B 6.958 0 11 12.466 0
556 Bt 8.033 7 5512 By 13.293 0

PR AR R BT LUE 5 1 R )y 8] ka4
W PRI K ZEATE Ty W (LR ) (o 43 5y, L
El 3(a) ;56 2 B #RF 7 [ R L4544 09 T W05 43 76 K
HATE T R RS, WL 3(b) ;45 3 BRIy 16k
LA (1 b it S 43 A K R AT T ok TR 48 g, L
B 3(c) ;55 4-9 By B 11-12 R Ay 10 24 R 1] R 43 5K
RV (7 L e ST B A D 1 R S, DLIEL 3
(d) =B 3i) B 3(k) =181 3(1) ;55 10 BraiR 84 J5 1) 2 B3
SERL Y 32 2 AR K AEA T Dy T ok R B0, WLIET 3(5) o

Type:Total Deformation
Frequency:2.0171Hz
Unit:mm

0.087847 Max
0.077643
0.067939
0.058235
0.048532
0.038828
0.029124
0.01942
0.0097165
1.2758e-5Min

(e) H3BHRE

Type:Total Deformation
Frequency:8.0337Hz
Unit:mm

0.076626 Max
0.068717
0.060807
0.052896
0.044985
0.037075
0.029164
0.021253
0.013343
0.0054822 Min

(f) EE6HMHRRY
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Type:Total Deformation
Frequency:9.8742 Hz

Type:Total Deformation
Frequency:11.004Hz

Type:Total Deformation
Frequency:11.335Hz

Unit:mm Unit:mm Unit:mm
0.12098 Max 0.18964 Max 0.11078 Max
0.10751 0.12421 0.098548
0.094103 0.10878 0.086314
0.08069 0.093349 0.07408
0.067278 0.077917 0.061846
0.053866 0.062485 0.049612
0.040454 0.047053 0.037378
0.027041 0.031622 0.025143
0.013629 0.01619 0.012909
0.00021694 Min 0.00075815 Min 0.00067516Min “

(g) SBTRHPRTAL

Type:Total Deformation
Frequency:11.614Hz
Unit:mm

Type:Total Deformation
Frequency:12.466 Hz

Unit:mm

(h) SE8BT R (i) ORI

Type:Total Deformation
Frequency:13.293 Hz
Unit:mm

0.078454 Max 0.14007 Max
0.069749 0.12453
0.061044 0.109
0.052339 0.093459
0.043633 0.077922
0.034928 0.062385
0.026223 0.046848
0.017518 0.03131
0.0088125 0.015773

0.00010728 Min 0.00028614Min

(j) H10/ PR
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HRIETEE AR 12 By [ A 3R G i] LUA AU
3 B B I A ARAAR T 2 Ha 5Ak il S8, 38 1 WUEERT 3 Bir
PRIYEL, VALK )% 87 1) 35 A S S 7 1], el s mT LA
WE RS AL T AR S5 K AR ARHRL A T 88 B 1) HR TR X B 1)
A3 >2 Ha, i) AT 4518« ShaSHI P 2K,

5.2 SMEREUBD 153 AR

Jes AL A2 2 Aar VLl B, X6 1T 4R 25 4 B MR Sl e
EFR R N R T S HLIE 5 RIG R sh . B bl
B F N 740 v/ min, PEAE B AR R 12,33 Hey %
TRIE T 2,32 v/min, 7= 242 W3RN 7851 % Sk 0.038 7 Ha,
H1 T L S AL 2 BT 1l 1) 5 Rz 1 =R PATAILA R 4R AT
D7 T — 3, L EhHILIZ 5 146 T8 5 sh i T8 el 2k 1) 154 J)
J7 RSN , AR TR F3R S iR T R AT E
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(k) S IBHRA
NRERERRETE

0.21922 Max
0.19492
0.17061

0.1463

0.12199
0.097684

- 0.073375
0.049067
0.024759
0.00045086 Min

(1) SE12f PR

5 11 B AT AR P, (R AR AN — B, A 5 77
SEPR IR 5 8 5 S 2 IR A5 5 1 R R v [ A
PR ZE SR WA G P A IR BLR . T IAREEBETHI &2
BASHITEZSKR

6 ik

PSR ZK B 5 LT 10 000 kN/500 kN &Hz T =
PR A B, X T T AR GE A AT BRI A T 1 80 ) 2= 4 it
(TR ST 220 TR0 12 B [ A 550R FU R ) PR
RUGEIL | H FERE R ZER UEAT T 2L S W P4 75 2005 2
IS ZER IS5 5 [RI B X P /N 22 B T E shATL RS 1Y
RARRIEAT 3BT, 915 11 2R S5 4 1) 1817 300 AR B kA 7
Xt AT, A5 R TN P A A AN R B T AR
FIFE ARG S5 . AR SO TTHRES MR G 8l ) 2=
FEPE AT I R AT DL 2SS B B THR LS5
SE Lk
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