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Dynamic Characteristics of Hollow Core Slab by Vibraion Test and Modal Analysis

Kyoung-Soo Kangl*

Abstract: The purpose of this study is to get a more precise frequency of hollow core slabs by comparing the observed values from the actual free vibration
tests and the predicted values based on the analysis model. The actual free vibration tests were carried out in the construction field using (2 shaped
hollow core slabs. Modal analysis is conducted based on the analysis model that takes into account the differences in section properties due to void parts
of slab. The differences between the predicted values based on the modal analysis with analysis model and the measured data from the actual tests range
from 2~7%. This study demonstrates that the analysis model that incorporates void parts of slab could be used in evaluating serviceability of hollow
core slabs with reasonable accuracies.
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(b) 4th floor plan and measuring locations

Fig. 2 Location of sensors
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(a) acceleration sensor

(b) NI PXI-1042Q

Fig. 3 Data acquisition system
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(a) 1st measurement

(b) 2nd measurement

(c) 3rd measurement

(d) 4th measurement

Fig. 4 Acceleration and frequeny of each location

(e) 5th measurement

(b) 5th measuring location

(a) 4th measuring location

Fig. 5 Measuring location
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(b) slab depth : 200 mm

Fig. 7 Slab section
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(a) Concrete
- Upper width(a) : 150 mm

- Lower width(b) : 100 mm
- Height(4,) : 100 mm

(b) Deck plate

- Thickness(t) : 0.5 mm
- Plate(l;) : 20 mm

Fig. 8 Void part shape



ax H} , °]& &5l 150 mm, 200 mm F72] e EA F-5o] §l=
]é_ (bXH) ( 7(1[[2/2)) ><‘/V;L (3) ESRE = =7 = ey % W EH|(A] 7}
12 SefHo] Hls F-3ol wE T2 EH](4] (9)) 4
0.7811, 0.7682 = 2F 22%%} 23%7} ZA45H= Z1-& Table 19 Lt
—b)/2) < H} _ o)
13:(%JF(((afb)/QXHZ)/Q)x(y—H2 x2/3)* X2 N, E.
@) 32 Zaciiol| W2 mawst HE
, ool whE Aol Hish= A (10)~(12)8 AF8ste] 5
R Y (5) 3ol el T 1,31 53] T )] ofh
THA A BlE(M, )& o1-8sto] A HskE APdsiel) o
; ) < A2 B9 BA B)s oot
L=2XN, Xnx 2 ptx Hyx (y— H,y/2)? (6)
M, =Bx H, (10
# _
[ =2X N, xnx +tx1, % (y—t/2)* @) atb
M, 5 XN, (11
Lip=h—h—hLtL+hL+] (®) y M-, N
I = ]ff )
’ 33 DoshA Zo)
HE o2 Het 71E FA9] 247 HEAE FU5H
dlg] ok, SEE= S5l gl FHIE B2 2§, Table
Table 1 Section property of slabs 19] DPEqu]-EUIﬂEB](I)JJr Table 29] Aehu]( T)% atodate],
Slab thickness A} S-S AAAFLE) 018 Eof] o] gt SjH 9
150 mm 200 mm DRt 559 Gl e IRXESE HElE eI
N Whole area (4,) 1.149x10°  1.5300x10° Z= oJoirt,
ca
= il 1= Z Tl 2 = 2~
(mm?) Effective area (4,)  9.5187x10°  1.2079x10° Tl =/ S dHiEAo] e T8 S EE 20l 4
Distance between centers of the 75 100
whole area(y, mm) Table 2 Mass of each slab depth
Dlstance.between c_enters of the 8415 112.9 Slab thickness
effective area(y, mm)
- 150 mm 200 mm
y—y(mm) 9.15 12.9 3
: TR v M, (mm?) 114750 153000
1n case o1 without vol ass
1) 2.151562x10° 5.1000x10° M, (mm?) 37500 37500
Moment 0
of inertia incase of void(Z)  2.2476x10°  5.3553x10° M 0.6732 0.7549
of rectangular void ; N
concrete section(1,) 5.9979x107  1.4376x10
(mm4) . .
triangular void 6.4581x10°  2.0210x107
section(Z,)
Moment  Upper horizontal part(Z;) 5.1111x10°  3.3931x10°
of inertia ™, ical part(Z) 5.4203x10°  1.2991x107
of deck parti : :
plat‘j Lower horizontal part(;) 3.8164x10°  6.8829x10°
(mm”)
Effective moment of inertia(Z,;,, mm') 1.6807x10°  3.9177x10°
Ratio of moment of inertia(Z) 0.7811 0.7682 Fig. 9 first mode shape

J. Korea Inst. Struct. Maint. Insp. 95



Table 3 Natural frequency of test and analysis

Natural frequency (Hz) Error ratio

Test Analysis (analysis/test)%
1 9.8 9.61 2%
2 8.56 53%
811 e—
3 8.74 7.3 %
4 7.32 7.19(live load included) 1.8%
3.79(live load included) 53 %
5 4.0

6.36(live load removed) -

Table 4 Results of modal analysis

Type Period(sec) Frequency(Hz)
Normal 0.11277 8.86
Omega-deck 0.10399 9.61
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