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Model Tests Study on Flow-induced Vibration of Truss Type Lift Gate
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ABSTRACT

A model test is carried out to investigate the vibration of truss type lift gate in the four major rivers project. The gate model
scaled with the ratio of 1:25 is made of acryl panel dimensioned 1.6 m in width, 0.28 m in height in the concrete test flume.
Firstly natural frequencies of the model gate are measured and the results are compared with the numerical results in order to verify
the model. The amplitudes of the vibration are measured under the different gate opening and water level conditions. The results are
analyzed to study the characteristics of the gate vibration according to the small gate opening, the large gate opening and the
overflow conditions. These test results presents a basic data for the guide manuals of gate management and a design method to
reduce the gate vibration of truss type lift gate. Finally, the vibration of truss type lift gate are assessed in comparison with those

of formerly tainter gate.

Keywords: Amplitude of vibration; cavitation; model scale; opening height; overflow conditions; truss type lift gate

LM &

4i7do] AAElE HO 2 ol MEA]PIE (Rising
sector gate), EQ] EHACIE (Shell type roller gate),
EYAY ZIZEAO|E (Truss type lift gate) 50| AREEH,
Eolo] Hlste] o7} 71 Fe= 79 A% Hoto] &=
oA elofo]Zzof ofste] QIGFE]= FAlo] Wol HEH. E
Ay 2 ZEA|E= u|a A Ao o AAVdE 1L
gfste] ARgo] F7IE|AL Q= g Alo|t) o] FAX FFO
T27F AHe A& o|Eet $HO EYA RAjrt AZdH,
Curved skin 7}25% WaFog ZEA FAhHS 2= AolEo
o} o] Ao|E Zdo|drkel| wet el 2wt W] i
of Z-geo] UAsHA| fhot A3t sfjAdo] oYL, slso] 1/4
Hojla] ofch BiARE M3E= dARS Belch ofd J4 9
Tx B BEAYES a6l ofg 7HA] 92yt 2

[

© Eaelm ASEA AR g

w PEEOlERA FolEaTY

e Stol ALSISAA SRR Tt

¥ Corresponding author Tel.: +82-51-510-7644
Fax: +82-51-513-9596
E-mail: hghahm@pusan.ac.kr

20119 2¢ 16¢ £

20119 5€ 169 AR

20119 5€ 178 A

e wE AEdAds AEsL, Ao FrE E07] 9
g a3ltHTang, 1990; Schmidgall,

x
U
)

2|5 EYAy fZEAoEx 35
Al 2 8 71 #R7e] EF7t 8=, ERAY Al
< mlefeh= Zlo] Fasitt
SHollA EBAY BZEACIES HAE= Ag Al 4
4o, wolo] WE HES 2= di¥ Y945y AlE
(Tainter gate)= 967 sht5at ARREAIE 2 A i
TR Byl AlFEeH, o] EHES FHRFHES F
sto] FH|Y| AsddS Hs 9 Basiltt (KARICO, 1995;

2001). 2 Aol A

EAP|EE HyolRo| wi} olFdR Ry AAelil, &
1.6 m, Aol 24 m2 AXH RN sk et #u] 7Y
Bare] w2 AEEtS

sE5S HESHL, & A4 A 7| ARE nHd

};_rx} e

=)
Ooft

:

Ofr

35



By YnE AojEe] AFEA] U BFUY

Table 1 Material properties in prototype and model of gate

Table 2 Correction of mass of gate mode
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Scale 1 1/25
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Section Skin part Truss part Remarks
Actual gate 82.918 tonf 37.788 tonf
Required model 5.307 kgf 2.418 kgf
Fabricated model 2.814 kgf 0.742 kgf
Lead correction 2.493 kgf 1.676 kef

Table 20 W gWy T o g0l Aus A1t
FHR EAG e AES FAf o)
FolA Sle 2 2este] Photo 13 o
B 2070l ufste] skl

Aol 2ol 1.

0 = %
Bolo] 5T SEUNE VST 5 9 ST 840

T

L [¢}
F& 1422 HAE o] 300 mme 400 mme] H2o] 2
sto] FgEo] AW, WE A OJs|A] Hpx|et REPpRE
Tl Wy Az Ysk= S YA AFE B2 o
Al A AeRE ok BgS Sl 559 94 s
5o fsto] FeA] ARl E5& YA (H4oR AdA|s)

M
oxl
il
"
fijo
ifd
i’,
ﬂ
s
=
b
5!
i
3
iis)
"
=2
jui)
1
N

%71+ 849 dynamic strain meter’} AMEE %o, A
SAE #EA AT 5 U 1 g Wed AEA 527t
AREEIGAL FE A9 A EE 0.0005 golth FAEA A=
maje] DA 24, mRel Aok 9ok Brle) A

asotel=ad A153d A3, 2011



s W o W), B SRl 125 R, AE
Ale S4s1aA she W3l mebA AsA] ds AAsH
ok Zh Adzdo] whebA 1200 100719 dloelE 202 &<t
skl WA 2ol gl Aol dHxAe Rl A
Z0 sz ook AYALlA A 9 R AeE

AR et 2HY A 2 54 BA4S wiefer] ffgt
THREs B ‘%1% Fetaay] a4 el MIDAS
CIVIL 2009 Ver 2.0& ARgsto] 3fsgiet. A3 fatas
B Aol ofgt LRREe Sl w2 Akt Al ¢
ato] 4% 28 Table 3o wlwseich 12jal vjize] “pX”
= WS Hek AEns ‘DZ'E A 99 AsReE 247 b

ERaL Sl

Table 39 23 vliolH BHo| A=A % 63 BE of
Ape] AT wRo) AY AP Brslr] dolH AR
Ao woEw, o

=of g3t Bl SR Aol ol
o] mlujst Ao woElo] AFHA Al Aol

E3F oz AZEHA OE‘-‘T‘— A7} SARSE AELL Al
SolA of] Aol e el dA T vt

Yz $ AgRe} M%ﬁoﬂ ufeh 54 99 el A e
¥ 938 7 24ue Ao ek, 59, 29} 54
meo) %01]%?}9}7%% %2 27 glon), 33t 4
7 o] A9ol A9t Lol $U WESE S, o]

Journal of the Korean Society of Agricultural Engineers, 53(3), 2011. 5

(Hz)
Prototype Model
Section FEM Theoretic Test Remarks
T result by scale results
1 mode 5.682 28.40 29.3 RZ, (1/473 DX)

Natural | 2 mode 8.803 44.00 39.06~47.61 DX
frequency | 3 mode 9.971 49.85 58.59 DZ

H) [ gmode | 11470 | 57.35 5859 | RY, DX), DZ

5mode | 11.810 59.05 63.48~67.14 DX
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Table 4 Water levels conditions (m)

Classification Water BL Height from | Model levels Remarks
levels bottom (cm)
Management 375 700 %
Upstream level Bottom heigh
~ ottom height
Flood level | 17.72 15.97 BL () : 175
Downstream Management 45 2.75 11
level
.:'g il il // A } \\/'\, B
< r 4= Vertical dir. in center
: 0015 A \//\ N | =@—Flowdir.in center
§ = Vertical dir. in truss
E 001 | verticaldir. in 1/4 part
> 0.005 —

0 io5 i3 352 3 il 3 8 10 12 14 16 18

Opening height (cm)

Fig, 1 Vibration amplitude due to opening height at upstream
level 28 cm and downstream level 11 cm
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Fig. 2 Vibration amplitude due to opening height at upstream
level 30 cm and downstream level 11 cm
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Fig, 3 Vibration amplitude due to opening height
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Fig, 4 Vibration amplitude due to downstream water level
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