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An Application of Dynamic Loading Test of Precast Module
Concrete Decks
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! Department of Givil Engineering Hanseo Universityy 360 Daegok ri, Seasan, Chungnam 123-456, Republic of Korea

ABSTRACT KEYWORDS

In this study, the panel joint behavior by the vehicle load moving on precast panel is vehicle load
analyzed. The frame was made for loading and the behavior was determined by using precast

each measuring device. The static response of the panel was examined and compared moving load
with the theoretical value, and it was found that the characteristics were very reasonable. connection

In addition, acceleration, velocity, and displacement were measured for dynamic impact dynamic response

evaluation, and the characteristics of moving load were analyzed in the test. The
vibration frequency of the panel was measured for the dynamic response by the moving
load, and the vibration characteristic was considered to be sensitive to the range of the
load. As a result, it is considered that the dynamic response of the connection part
should be careful in design because the characteristics are different according to the

connection method.
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Table 1. Specimen size and condition

Driving Arm < = AL R A=z

il 1o

g5y Al | 34m  (+1.7m) | 34m (+1.7m)

TEARM 1.6 rpm -~ 31.2
IHEE rpm
Al A7
(FExAR)

7.8 rpm

3900.0

A 50m x 10.0m| 2.0m x 3.6m

39l 1.96kN - 245 kN 441kN

Tire ¢ Rim
A7

Ha 15" 17"

2.2. AEAIHS| LY EAMS 2t AlRSHE

NS A ANFRA G F8L AFstse] WEHSe T2 F7He] e A G% TS AX 7 e AE
wefutead 370 2714 FElE A2 A 19 AR g AL o MIKN TFS 7H AF Akgo] A& L
E F55te stgE T FHE TSI ARAAE obgeh o] aofd 4 Sl

A HEE A4 wF dol= 402cm(LOOPH )9} 372ecm(F2F4) 2 T4 €t
. Guardrail & 270cm®] | JRFo] ZAZ o] FolA 1 A @ata oA st HEdHE-S s T35t
kel wF At Aol 4 AE 9 F 255cm7F €t £,(214em - 163cm) / 2 = 255cm (4 AR )

At A5 A dol2 /st 75 oA A FAAYREAF FAHAY)E 75 B9 stroked o] 2 4635cm=
SAFHAG. 2 Al A LOOPEZ o & A3 Aldds 2P o2 AAg A 5ol tidk A 2
o ol sAE e BF 2t kst &% 7tuddS g AAste] 239 olF A AAAE ol FAEE LA
== st

PU)N!—‘

3. AEA o LiIgEA

A1 whErol ol ek F1R A o] B stetsladt BAwES Helsly] ol A7) Helo] 5w oA she] W g
sfate] FAel (1Y, AT, PEAE)S DA AUk F VLY BAF 919 BAZ Hop £2ANE FHdu
% A Ak] 850827} B AT AAH 309 Beladel 2 SR BE Wskoh AL 9 WS Helsgd

Agutete] W EAS BI9E thedt 22 dAE vehd 5 9t

3lFo FBF7)(13] : 8508%) F ¢} kA FAASHE oF 22 FHW FAE 2 A cycle o 235%
FEIFERE o]F Fol W o] W)
E npehabo] eishs w1t W &3t k] a7 etk R 283
Z R2: AW 94%) F3 F W] EALS WA, WS oS08 FESt Aestd ofefel Zrh

d R1=0.703w, R2=0.297w <= R1 max.

R1=0.131w, R2=0.269w <= R1 max.2] 18.6% (81% Z2)

d R1=0.445w, R2=0.555w <= R2 max.

R1=0.404w, R2=0.196w <2 R2 max.2] 35.3% (64.7% Z4)
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Table. 2. Loading and Reaction

Sews (2454 ) - AR
Wl | ek | TAARE | e BB
0.57w 0 sec 0 sec 0.426w Initial
0.703w | 0431 sec | 0.431 sec | 0.297w | A1 ¥H o) A%
0.131w | 0.230 sec | 0.661 sec | 0.269w | AlHZ AYAH
0.293w | 1.356 sec | 2.017 sec | 0.107w AHZE HoA
0.131w | 1.356 sec | 3.373 sec | 0.269w g A AA
0.703w | 0.230 sec | 3.603 sec | 0297w | A]¥HZ¢] R1 Max.

0.574w | 0431 sec | 4.034 sec | 0.426w Initial
0.445w | 0.431 sec | 4.465 sec | 0.555w R2 Max.
e 0404w | 0230 sec | 4695 sec | 0.19%w 3 29
. . _ y _ T 0121w | 1.577 sec | 6.272 sec | 0479w %% Max.
[—ins 423 —593 | 0404w | 1577 sec | 7.849 sec | 0.19%w | % ZUAH
' 0.445w | 0.230 sec | 8.079 sec | 0.555w R2 Max.
Fig. 2. Reaction of Deck Panel 0.574w | 0.431 sec | 8.510 sec | 0.426w Initial

Algutere] Hee Wste] EAS B4 e 2 AAE Uehd 5 9l
1. 4seco]F Atk MBS dsec o] W AT WHEFRG Ik (0 06w AT
2. A 3F A7) Bk 0.6w ABHAIH S W3tEFo] A}

3. %8 At WS 4k ofF o 4x B BN F A3} FE A 55 0% oW WsFo] 30% 7 Ank

table. 3. shear changes with time

NaAFe] B8 o5 A 29 Adeus)
EH‘I——H JHLﬂZ JHL-IS

0( 19 sec
0,010 39w

TP,
35,

3 15 sec
001w—>T\6’39W
4( 54 sec
0.538w>-0.062w
7
T
2 3 g 5 3 7 ] o 69 se
| =SFP-1401 =&FP-2 —SFP-3-0.1 | %I}gg
Eé 9 ec
Fig. 3. shear diagram for the deck panel 0.538w—> \8062w

9o Estel gokst thaw govl Aud e i 13 39 Pok WY EAelA AFHke go] TUelA %
DRE 249 06w AT dsecolF AR LS dsec o)A A WIHBUT 2 e Yehan,
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3.3 ZHE 8o

g 3E d23e vigREs A ‘}%Ol% Az7HE Z# Wde] Foti wHlE W3S 1$EF7]d wel TA T
1349} F40) A B ulel Zo] HUnwE gk
=

J6.2 et e FoneA A mASA BATE A4 2or} AUE 450 AL BAAE wAEa T
et BRlE AR Ay He AFE T W SA8E 4 ¢ 4 ot

table. 4. max. moment location

[M2He SO ANEY WM TE (O] 05 DI E) 5

HERE Hhgk TPAH

t(sec) X (cm) BM max. (w-cm)
0 I 26.978
0.119 304 2%.74
0.431 270 27.918
0.661 25 32.09
1.239 182 3.4
2017 97.25 28.49
219 18.2 3.4
3373 25 32.09
3.603 270 27.918
3915 30 2.74
1034 17 26.978
4154 ) 32.28
1465 9 1183
1695 119 18,076
5273 182 546
6.272 290.75 35.181
Z L iE L. i " 7.269 182 516
~BMmax - BMmax dist | 7,849 119 18076
T ™ 8.079 94 41.83
839 60 32.28
Fig. 4. moment diagram for deck panel 851 a7 %978
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Fig. 5 inner panel displacement Fig. 6 center panel displacement Fig. 7 outer panel displacement
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AR Tl Aok o] AR ER LWEE JBoR Wele] FeluEoe] an) B8 AAEe] WFHE A
F70] o@ 1ol YEIL 918 & & itk ol AA wagdelA Awe] A 8 £ Fo RS xUzE
Ggol o AEFel} FAST B ATl meh A5AF] BHE I AFEES AL+ Jee e
9, Yol A The AL verwe o) te ABAES] LEIYol o BEAZE ek Zolth. 1883t 199
A AEs FRol U@ A5 FYEES Uitk 4% ()RS ()] I FAHYT AFAFFY NS
Fo] MEAHZZIDL ol §3he] A 1 FEAE] TFA 4ol FF5AER AP AF P TR A% AR
2 2481 o8 479 AsAge] A8 2 FRY AAVNEER WAD Aol

20k 4

4
a [ : | . . 1 ; )
timetss) imetsc)
Fig. 8 front tire acceleration Fig. 9 rear tire acceleration

a7 5,6, 7914 A& AR g AEY] A 7HEsi B $ 12714 A -28mmFE +26mm2) ‘:”H‘i’l”% T5F9
755 Ao 28mmol A FEH +19mme] Mootk 1x o] %= HEFY A% A -5mmoll 4 +emme] B ol T&2 -
Hh -3mmeoll A +HmmB flolth. AsiateFe] B2 Ast F& Agoll AA A Fo| 65% B FFoll 35%7F A3t 51925} a3
Ao A o] WHAT F 12714 Ao MR 12 ol Fe] ISR W, Aol Het 13} )
£ TS R B8 SRS wE dee] A% BRAR T 124 Al 10253 +6lgel WIolH(1Y §) T8
A5 Aol 2501438 +20g°) WSOtk (18 9) 12 o) ¥ BEe) A5 Hrh 0068914 +02g0) Weloln FEe| B
Ao -0.15g00A +03g9] ool A5e & F AUtk AF WS} V&R BF Akl dAste At w33t
B AN A0 T Fszgdd g A& A wak dhgo] BATe ¢ £ o B3 WE Y TR /&R A9 e
A T 12707 9] MfollA= AFS A2 o W vls) Ao 156%, F&2 735 ﬁtﬁ 80% = JEFRATE At -n e s At
H}-sk

gol WASHE A9 AsetE APAFNE At ol whgol Ve & 4 AT Wt ARl A= Ash
1

4.2. ANgH2| FHISE

A1 Hhersre] Ao 402emsh FA AR AHOE F7hE Jbol = 1% Ae WemE EFstel A F FYAL
B AIAAMEES 19 109 ehpgich IR0M S AIMEEE shee] B ABOE Aste] Bholojrt A
Atk ThAl sk S04 Elolole] IR to] 4 gHele wa FEvls Wael Bl maA stEEe] W}
AR dae 2 5 .

'.- '-'- .‘E'-‘?EJ!.._'[II-le' |

acc.[G)

distancelm)

Fig. 10. deck acceleration vs. total distance
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4.3 H2EIS+ 9} SISESs Hlw

7 a9 AF59) v A AESE Lol UEhgth ol TeAAE HEHS FASIL Y 7 sde 1F
thstel AA7 7 0101;3 Ahge FEEAEF A A% AFHoIA Ao AEF 4 AFFE 7H & 9SS T
T % Y9tk ol FHA HF 3718 MT & 5 OB AR A S BFHOT 1T F Y= AT}

O

E% AgE Fart i%% & Atk ARZFEAARL ElelolE 71 AR A o) Foll mek AdAkge] a3l
Totstal o] & AlE F3) vietd Algwe] Faeet vlwste] 19 116 YERAITE o714 & o oF 3324 37Hz %
5HzS 9Hz®] ¥ o8 AR ErE UYL ASS € 5 Atk THakEe] o5 b elolojo] &34 F2E 250]
AR 52 SEEA7 TAE 5 glon o|& Qe MEE F2ES IHIHo] FHAG 8 Lol F UeE =
T Atk 2 AR 27ddle AE7HE Aol BA ARl SWsEA SATYE Holu o] F AR JoA FET
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Fig. 11 deck frequency and Loading frequency Fig. 12 DAF for each panel
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0E A9 I} Yol WF T 5 b BASHT P P ehln Yok WS & 5 ATk =T PEY
f19) %498 Fejol HTol5oN AN D W WS WA AL F 5 A4S FIAA FAUALE ok
5

sua shak o HYe AA e ARE T & Utk
LAY 3B £ W% dolel ol wob ATl oleigel ST v A Aol 2 4 A
sl e AL BN & ERSHI Yk w3 AGuiael A AHsFIe) wsH T

HE e B 5 U3 ok PRR) A% WAL 5 Yok

2 A Al sk QYA el SobAA A5l Sl A AT 35 o 052 7 5 Ao
Z7hsHe FAoIth o)) Wb Z7h8 85 AASE Bolol} o Agske @4 Bedsl FFF/ BoR
BHSHE e Solus WEF] TEE AL G UF BHAAE v FHe Yotk

3.370e) Ade ARG APmPol A AT AR shFo] Ask B W e0%3hEe] Ast B wol Wslre A
UERAIEE A @Al WEe v el AT FA% WEh Ukt oyl 4% WSk ZelAAE v
2

of A¢t 2 FEe AA vAe dFo] aua A4
4. NP Fto] AE vl A THERE ST A uige] Ast 2719k FFAA Y 7HE RS STHAIE & ¢ ATF
7H 7K R w aiee] Al tiste} 7REEe] 2717 F AW st o= ghol AAA Qﬁ} ojggt AL AEA
ke EAo)7|1% ARt W2 wiEEe] vk B o] dvta AdEE A7 2 7 S ¢ T AT
5. & Aol oste F&E FHsh= AETHHANEE ZUMNEE Hd AAE o] R HP%‘{*Oﬂ TGl 3o} wiet
Al 57 A AR O o W (R, AdE, IRRE)S 248 o Ads fARE A" S Evlske AT
AAA A@ZA Tl AAQ 71R HolEE Algste] Bad AFE FAs=H =8 HH FF Aol e

WYL 9fste] 718 HolHE BFeA &ote 2 Aot
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