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Abstract

The effect of the axial force has a great influence on the stiffness of the system, because the bend-
ing of the bar and the axial force will increase the additional bending moment and increase the
geometric stiffness of the structure, the calculation is very complicated after introducing the geo-
metric stiffness.
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Figure 1. Diagram of simply supported beam
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Figure 2. Diagram of simply supported beam truss system
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Figure 3. Post-deformation diagram
B3 ZREEE

FAHEEL 0, W 4 B, Y F, = 0 TR N, = —Nfcosa, » T A 1 HEATAHT, Il S Fis.

Figure 4. Node zero
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Figure 5. Node one
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Figure 6. Diagram of calculation under vertical force
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Figure 7. Calculation diagram of concentrated mass

B 7. FHRETHEEE

A SRS ik L ia s 5 12

J’(x):_mzj}(x)é‘n"'ifaéli 2)
i=1
AT 45 B R
o s
w= — = 3)
m_| o, Y(t)511

2.2, EEERE I

HIHT SRS Y R 3 2 M7 2T Bl an B AR i 1) R ) ) S R, R 8 AT RBEES — IR
WL, BRESEENT R UM S B, 4ERr A R T EIE 02840 71 g, dE 9 T,

DOI: 10.12677/hjce.2019.83072 613 T ARTHE


https://doi.org/10.12677/hjce.2019.83072

W, 2

SERRENEREER

EI m

Figure 8. Sketch of truss model
B 8. HTZRARBLEE

Figure 9. Diagram of calculation under uniformly distributed load

B 9. HHEHTEE
WU AT 5 RS, X (AR 4 U BUE, 1P 5 FERAS ¢

11 11
—gl- = =Ny+g-—.=
Zq > yTq

2 4
8N
fl=l—z
FIFH B s s 7 2
1 51 8N
=—ml y8,, —— —— =0
yEpmYon T3 T VY

3. ZPItH
CLPEL 1908, e AR TV, AN B R P 4 e 0 S s SR % 1)

Y(x):ysin%x (4)

R IR R AR B AR, BN, SRR y. BERF 1. 20 3 S5 i M a8

ysin—-—
oo a 0707y 2828y L1y L7
N A e
: N 4 2 1.172 3 2.828
(1-0.707)y  1.172y o =——X g =222
al = l = l l Z
4
i ANI(4)K & R

Jor = N(2.828—1.172)% = 1.656%
y Ny
Jer = N(1.172+1.172)7 = 2.344T

fos = N(-1.172+ 2.828)% - 1.656%

DOI: 10.12677/hjce.2019.83072 614 T ARTHE


https://doi.org/10.12677/hjce.2019.83072

I FH 52 P 2 38 NP A 5 A
y=-myd,; +21;06, + f5,0,

FR I P ey m] 4
5 = r e
WU4REIT T 768El
LiAigsiiks
mj}+(&f]—4.62ﬁjy=0
i i
] UG H BRI
w:”—f\/[l—o'gfmzj-g ®)
[ n°El m
FIF TR TS I AT, R RS VR &S T FE
1_. .. 5I' 8N ~
y—gml-ycfn—@-l—zyw—()
13
H =, i SR R
A¢&14%7 ALTRT SR H E R AR
w_i 1_1.0271\/12 EI ©)
P r’El ) i
o 77 FE SR A3 00 B RACR RS R AR [2] [3] [4]:
o-% -2 )2 m
[ n°El) m
N T SRR WO FE, 43 B R (S)RR(6) 5 KSR 2R (7) R R HEAT HL é\ezn]j; T OCE:

(DHEAEN g1, R (O6) G HAEN B,

b= =

Ly (U G IV S

r w’El )

. (1_1.027N12J.EI

4 - r wEl ) m 1-1.0270
2 2 1-6

n NI*\ EI

Tl 1= T

/ n°El ) m

4. g

1) AT V5K H ) B IR [F) 7 B AR R 0 B IR AT X B, i T 0 EAR/DN, TR
PRI AR, AHZ TR, 5 TR,

DOI: 10.12677/hjce.2019.83072 615 T ARTHE


https://doi.org/10.12677/hjce.2019.83072

W, 2

2) G AT LAE M T A, AEFR T BB a0 SR ) S 5 T R TR K K
N AT DA B =B N RO Sy, At B, AT RV ZEA K

SE WK

[1]  mEEk, mitde, 5 )% L BAZFEM]. 263 AR dbat: =S5%58E ki, 2012.
(2] Bk, @i, & G707 1AM 53 i dbxt: S5SEHEE WL, 2012.
3] Attt gzh 7% M]. s s TR kit 2017.

[4] X, ABT). SiEh A M. st HUBCTAE B ARk, 2005.

Hans Xh
PR RN R

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESSE: [ISSN], FAMIT] ISSN: 2326-3458, RIA[& i)
2. FTHFHIM B 7T http:/cnki.net/
Ao« B BRSCHREE” BEN, BIANSCEbRE, BRI

hEE S http:/www.hanspub.org/Submission.aspx

HATIMEAE: hjce@hanspub.org

DOI: 10.12677/hjce.2019.83072 616 T ARTHE


https://doi.org/10.12677/hjce.2019.83072
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Simplified Calculation of Natural Frequency of Structure Considering Axial Force
	Abstract
	Keywords
	考虑轴向力作用结构自振频率的简化计算
	摘  要
	关键词
	1. 引言
	2. 简化模型
	2.1. 简化模型I
	2.2. 简化模型II

	3. 实例计算
	4. 结论
	参考文献

