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Fig.1 Tower crane with one point attachment and corresponding simplified calcuating chart
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Fig.3 Tower crane with two point attachment and corresponding simplified calculating chart and Free-boby force diagram

Al + (MCD/P)((‘)()Sk3l3 "1)
sink;l;

Xt CDFF, X Mc=0%:1=Pa+ PA,RA G,

M58, a8

P 1-coskyly

T + sin k3 13
ks P

tank; l3 - r

B J5 T 45 i R e

6 = y'(O) = A3k3 =

k3o

3

A=

D, + Ds
1- Ds

A=A1+0(;l3= (3)

3

P 1-cosk;l;s .
sink; l3
ks P

’;’+
ﬁ*:p.;:

tank3l3 - r

’

s
CKCG+KG-K i~
1

D5= 'Plg.

S2
Kl C] + K2C2 - Kl"c—.l) 'chz + (K252)2
i

YE S0t b, 7T e 45 49 ) 2 h B e SR 8
B — B RAUBRR

20 000
18 000
16 000
14 000
Z]2000
10 000
< 5000
6 000
4 000
2000

——FRER P
-~ - ANSYSHHEZER

T T T T T T T T T 1

0 1 1 Il i
2 3 4

A4/m
(a) —REMH

(=]

PN

_ Pal?
=2k,

Pal2 13
24 EI,

L/
T L/l + L/,

2 FRETSHITHEIEE

YE R Xt L, R P38 R A R T 40 BT 3 ANSYS
43 Bl Xt — 2 M & F 2 B E B R ORE
MBH#HIT Y BRBEBHHN:a=25m 1, =
0.474 090 96 m*, E =206 x 10° kN/m?, ¥ T — 2 Kt
%,01,=30 m, 1, =28 m, [, =0.407 532 68 m*; X} F
WEME,,=1,=30m65=28m1,=1I-=
0.407 532 68 m* . 3B #1143 1 F Beam188 H
Fel), R LT AR e A Hr B R A A - i
Bk, WSO N R A s M TFRAA —
BREEMENHRUBMLmE 4 Fin £/
AFIRRBHEEN, N TF-EREER, fiTHE
FTEERBERKHE2.8% ;M THERERL, W
FHEFEEREARME3.9%, & S%UA,
ARAHAHWFEHTREAXNZEFTERK.

4)

20 000
18 000
16 000
14 000
12 000
10 000

— FEER o
-——-ANSYSHEZR P

2 3 4 5
A m

(b) FEHE

[~}

4 BMUMBAMINSEZP-AXRRZLR
Fig.4 Comparison of P — A curve between two simplified models
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Fig.5 Comparison between first — order and second ~ order elastic analysis of simplified models
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Second - order Elastic Analysis for Attached Tower Crane

LI Tian', ZHENG De - gian', LI Gang’, YUAN Zheng'

(1.Scleool of Civil Engineering, Zhengzhou University, Zhengzhou 450002, China; 2.Guodian Zhengzhou Mechanical Design Research

Institute, Zhengzhou 450052, China)

Abstract : The second — order elastic effects of the one and two attached tower crane are discussed. Two correspond-

ing simplified models are put forward based on the self - rising attached tower crane FZQ2000Z. The two simplified

models are calculated by manual calculation method and finite element analysis method, and the calculated results

are compared. The maximum discrepancy of the calculated results is 3.9% . It shows that the second — order elastic

character of the actual tower carne can be reflected by the simplified models, and the second - order elastic charac-

ter is obvious when the lifting weight of the tower crane is large.

Key words: attached tower crane; second — order elastic analysis; simplified model; finite element analysis



