International Journal of Mechanics Research J72£Jt 5%, 2016, 5(4), 129-137 Hans X
Published Online December 2016 in Hans. http://www.hanspub.org/journal/ijm
http://dx.doi.org/10.12677/ijm.2016.54012

Differential Quadrature Modeling for
Beams/Plates under Local Loads

Xi Liu!, Yunhao Fu?, Zheng Zhang!

!Institute of Solid Mechanics, Beihang University, Beijing
2Beijing Institute of Structure and Environment Engineering, Beijing

Email: jordanzzhang@buaa.edu.cn
Received: Dec. 1%, 2016; accepted: Dec. 19", 2016; published: Dec. 22™, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

For several typical local problems, the differential quadrature method is often difficult to get a
better computational efficiency and accuracy. The modified models of the differential quadrature
method were discussed to improve the quality of solutions of the differential quadrature method,
such as, adjustment of the node distribution, adaptation of the wavelet interpolation and combi-
nation with a potential energy principle, and so on. The results show that the numerical conver-
gence and accuracy of the solutions are ameliorated when differential quadrature method is em-
ployed to deal with local problems.
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Figure 1. Simply supported beam with spring
restraint on right
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Figure 2. Curve: maximum deflection of beam
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L WERIEANRL: Nm)
CASE1 CASE2 CASE3 CASE4
PN k 3*k 6*k 10%k

BE— DA I AR AF R TR B AN B (6) T, SRR AN T FR 4L, W AT R

2.3.1. HBEERIBIER TR/ NEM I KRIE
HAI R SRAER A A B AR A, A, 9 ol 2 ER iz m, AT e
SRR EARCR . AMnt, RIMER S B oS B FHEE, 0o s b2 0y e Bk, A
SCRAEA R R AR e e 07 N R s B DQM SBT3, RSS9 RE IR BT BB i 5
LA 3 s fal sSConpl, K1 =1m, ZHEm& b = 0.02 m, Rl =BIFAME4LR, #B R

()



X %

s VERS R 237N E, =100 Gpa , E, =150 Gpa , E, =200 Gpa, JAKAEL £=0.3, q=3kN/m, A&txi x A
R0 22 v A

Kl 4 R ae R B /NE-DQM G54 5, T AR S AR R I R KR BE USSR O DA K 5 A R T
ZERMXSEE . B 4 RUIARSCHER A 7SO th, I B 5A MR a8 R+ . A R oo ab B 25 ) it
B B AN FEI R, B R RIS, (ERIH DQM RIS W) 8 AT 2

2.3.2. ERFLEHEER THIXHAE - B ZEIR

5 fs, LRER—XAMS. S—Xd s, MRS E = 100 GPa, AALL =03, )
JEEEh=0.005m, tika=1m, Fib=1m, Zk#firq=396.8 N/m. & 2 %2 | TREAR KL T 56 AFI %K
T VE RO B AR EE DL, o, R “x” FoRB A EERIE x =05 x=1 MALE, “y” 7TRHELL.
LA BIRNSEE 5.

IR RWME 6 Frn, B3R K ARk B B A6 M50 SRS B 20 10 B o h S ss o
WA 2R 7 G B v /N i RUBE BR BV oy SRR AR s BT 45 & A re IR BT AR R 45 . Tl s
RIAEWSIOR FE S HErf vk b, GRS 37 /N e ROBE R U 4 (B e B0 45 6 35 e SR BRI o0 sRBV LA T
BF RIS

3. SHEREREANRMRIVERRIE SRR

Ji AR — iR RERT RS BRI, K s RIS PRl B £ 25 W) 3R 1T s RN 5 R A S, )
FRPRHIE 38 r RN RN s RN IR B 4%, 5 40 4 ] LB — iR oR BT AR TR 5 SE AR FE A ], 2 T
FHRLR T 2R
31 ERHNRRFMEREN

Js AR 2 BUGN JME 2 R AT, B AR 02247, 38 S s HUPPRE R 7 A r A T2 Fl e

q

X
o VW .
2 E I E OL E

1 0.25 = 3

Figure 3. Schematic diagram of variable elastic modulus beam
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Figure 4. Curve: maximum deflection of beam
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Table 2. The boundary condition and the location of non-through linear load
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Figure 5. Plate of non-through liner load
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Figure 6. Curve: maximum deflection of plate
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Table 3. Number of nodes of simply supported beam and the location of piezoelectric patch
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Figure 7. Piezoelectric smart beam of uniform load
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