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Vibration Characteristic of Floor With Hole

Student : Pai-Shan Huang Advisor : Dr.Fu-Ping Cheng

Department of Civil Engineering
National Chiao Tung University

ABSTRACT

The purpose of this thesis is to study the vibration
characteristics of floor with hole at different design parameters.
The effects of design parameters , such as boundary condition ,
thickness , diameter and positienof hole. The finite element model
of the floor with hole is created by ‘the use of ANSYS computer
program.

The results show that whatever parameters changed, the first
mode are the same. The second mode and the third mode have the same
frequency and the behavior of the vibration . For fixed condition,
the mode shape 1s changed from Z axis direction motion to the
motion in XY plane with the increase of floor thickness. When the
floor vibrate in Z axis direction, vibration frequency increases
with the increase of floor thickness. The frequency keeps constant
for the motion in the direction of X-Y plane with the increase of
thickness. For hinge condition, torsional motion in XY plane occurs
with the increase of thickness. In this case frequency is decreased
with the increase of thickness. Other parameters has no significant

effects to the dynamic characters of floor.
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6Wi ={a}e [[ [BI'[D] [BId(vol)] faf
={a}* [K]*{a)
#¢ [K]°h A2 BREE
i omr RILAe o b4 ATiachg e R B0 g 4 ATRAhm )P
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1. #= “ﬁ#%ﬁa”‘ R AT AR T gt % 355N (element
type) ~ 4 &l (mesh) * V' sr@& e AFvang B i% 2 (boundary
condition) » # & © 4refrh 4 4% o

2. TEAEZDRAEL S ZH TG N

3, i%%@%ﬁﬁ@&%@\Aﬂiw%ﬁﬁ
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5. RjpBHTH 2NV EEBHESEES e L @)~ BHEERES
w B A{F) o S F U F 4% % (primary results)

6. Hj2= =% % (secondary results) > < &L e A@ES ~ %



]‘\%ﬂf#‘ggﬁq)‘%i }g—ﬁ)‘@%}g— s MLiT L pﬁl\ﬁij’& £ VJ{}%"‘A\ ,}fr o

2-2 D AEFPESTAEAFRE

22

-

AT R 3D = ALK L E - 2 BT % 3D

AFRFTRARFAFT TR APESRTTS  RE2WAF D

BBt fd R HBAFTIEIRSCTG AR 0 A SHEE
MR Bl - TR MBS o A2 iR -

T F AR AR KA iﬁ%ﬁfri—sga%;j&
ﬂj%ﬁ,&m:ﬁ%ﬁik?‘zé} ) ’#"'}f E’f’)*}; %%‘l\:k:"_ﬁ = :';’\‘ ;t.«%_‘ff. o

g 2-1 ik A A B M g

-10 -



— 0 O
OX
o 2 o
oy
0 O 82
z
[6]=
2 2
oy Ox
o 0 0
oz oy
A
| 0z OX |
Ed B4 B aNE {o}=[DJe}  H P
O-X
O-y
O-Z
=17
Ty,
TZX
l=v v .ot 0
1-2v 1-2v 1-2v
v = 1-v 000
1-2v 1-2v 1-2v
|2 o1V o5 0 0
[D]: 1-2v 1-2v 1-2v .
l+v 0 0 0 — 0 0
2
0 0 0 o0 Lo
2
0 0 o oo i
L 2_

0.
5
k.
N
A
X
-2
[e})
-
Il
—_~
ey
-
d
AnS

A ket I RFAE PN TR BB AT ST

-11 -



{a}ndxl = [N]ncxn {a}flxl
& fj“*{é I E R g TE REFE A v R SRS o

Ak Sk B P NS FAaE Ak S lich - xS
S PN A EEARLAE  FAF 0 2R Sk D X NS
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ﬁ
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- ~ @ EJEHCE (Preprocessor)
1 #-GUI #B~p %% 25 %4 (Structure)
2% =~ % 4|3' (Element type) % ## 14 % (Material property)
38 ® (Create) ¥ RBA)
4 %% ~% %~ (Element size)
5ix et (Mesh)
6 <& (Apply) 7 ik 2
= ~ &~ 17#e (Solution)
1 #F2Hi ~» 472 (Modal Analysis)
2 E P fy ~ 472 = % (Subspace)
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