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Behavior Monitoring of Precast Concrete Panels in Lifting
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Abstract

Through this research safety factors were analyzed for concrete precast panels in road pavement which happens in
lifting, moving, and installing. Two half size of full—scale precast concrete panels were made while one full—scale precast
concrete panel was made. A series of strain gages for concrete and steel were installed and measured in lifting and
transporting. Measurement results indicate that in case of 60 degree of lifting, small scale panel in dynamic motion
produces about 3.54 times of strain compared to the static condition. However strain measurement of full—scale concrete
panel in lifting and transportation does not yield any big difference compared to the small scale panels in the static
condition. From this experimental results safety of the full-scale concrete panel was attained for the lifting system

adopted in this research.

Keywords :

Precast concrete panel, Strain measurement, Lifting test

LME

Ak Aol d AR AdRg-o] Hi) a9
23} 9l 720 delgte] woRiE FAE
W Aol A B WS gyjso] T iAE
ZES olgsh=s WAoR wAHE A4tz
2008). frilelMes A BHd Huks 33l we
&t G| ZeIAE AIEY] Aol FEEtar itk
A o2 HAN-E A Ak ol SAY

].

W A

2]
=

ooy

o

=

3L

FA%E 9 FNNE 59 olfz o] FHE A

4

i

R

20
2

U AN E ZYANAE ZAREE o] &
TE=o] T7F FAlel lom A 7)eE S vpdo]
skal Qlt} 2ev SR olellA ] =y d AL
AAL- gglom 2 AT 5 ks daE EolE dA
= + ol AThHeE 5, 2011).

n)srel A= 2000 thell oM B2 9 S 4l
gt o R TIAE SHHE AREEH Al
7} vl=¢] & F=(Photo 1(a)) &} 9748 A =A%

b

(a) Road

(b) Airport

Photo 1 Precast concrete slab installation

D A5, ol AFFEE ig
2) B84, RSl ek as, WAL
9) B34, AIERTA ELLEATY $4079
1) 339, Axosn AZEEs) 1s

* Corresponding author : seongmin@khu, ac kr 031-201-3799
o 1 =R i3t EOE 201249 69 3047HA] SR HUIFAIW 20129
14350 E2ANE AASHGU

R SFCIRX M| Tsks =27 H16H M3=(2012. 5 51



& (Photo 1(b))elA A€ vk ltk(Yu, 2005; Fort
Miller; 51 &, 2005).

A= JWH*E ZAE SYEE S EEX

&l % %‘?i Rapo] ARabr] 98k dgkom A=)
g(HEAT &, 2007, AW 5, 2008). & ATelA=
T2 HHE—JE A ZAAE LB o]:F, ol&
2 AR T AR AR E A A A Qs S
of wWE Qb AALAE B HIF wFexE=
Aksl vl 7o) 100] @ ARE EARoR wR2TR}
Rl ARGEIAIRE Fjells A8440] gl AR

QP W AledS Elste] 48 SYlBE A A%

A H3inh ZeAAAE ZAE SdH el

ofr

FALE U AT AT AR Zeng FF A
ESol el Sapigos o pans 20

ZeHe) WPES Sgsto] NS BTk 1
gq_‘ EUY=E Full-scale® SYBE Adsigon =

A ABS Bl B F AEle] QRIS Felslglr
2. UZO| W2 O AARA BN U Lafe M7

T-ollA= SAK El=87] (Head Anchor) &

‘ﬂ"ﬂ UH St - o] T3 AlFlel ok?r(Llftmg)% 7]
75 ARgste] o)s W AAsh= sl|= 2|32y 7 (Head
Lifting Anchor) A|28le AEleto] F5A19] &l =8A
9] eFdaA S AESTHManual of Strong Plus). #
TollA AEst HE 22E BA= 15 ZeAE d%
oA 7 de) A= 13 EQ] 479 v L] &Y
O 9 Has gAY o dne Adklod WMess
A}%z‘ﬂ— 2= olq.

B gEE Q7= b AR-S ffell #1334 (Manual
of Strong Plus) o4 &€ 3k 2l WellAwt 4|5
ofof gt} 2|ZH B7= U] AREE SAsiANE A dst
] A71AR1 o= flall AFE e glvk Bk 22E
e By sk wekel kst 916 glojof st
dntxlow sl FAYE TR 2.5~ 44
AEE Hsfol sh= Flo® A UTHPCI Design
Handbook, 1999).

EAEAZE v Al B 7S G Aol EHlET 4
3]7]% 3tk Photo 2% Evﬂ?H/\E ZIYE &SYBE
o] g3t} Ak Rapsh= v=5e & ERdgelA 2
H I golnt(71dv! 5, 2007).

52 s=zxsrcexpz|Zsts =28 X163 X33(2012. 5)

Photo 2 Slab failure due to badly designed lifting locations

ARdeA Bz mle} 2ho] 4704 Fl =7 S A7 4
ARG S B T Foll AATE BoFaL Qi
3 7 B Ve dyEEo] FAYE <ol mjdE o
o], ¥ Al Azre] dyrxEe] A He S &, A
o, 219D & A7gs] Agsteiof gt okze AbgE Ao
Sl S Ftete] AAstojof St

21 DRI of7{o| OFMAA QA BEAM

2.1.1 PCI oAl

FAEL stz FH(FA &, 34 &5, A, o)
o W} sAslEe] ARIE] T EEe] Pt tEEE
Al A 4= ik ol et o2 Q& PCI(Precast
and Prestressed Concrete Institute) eIX& F2€ 7
A} o2& o R Qg tist ol EeielE AlA|
&1 ITHPCI Design Handbook, 1999).

WA, ZYAAE ZAEC] miyR k5 7)) -

Are EHlE T S ARSI v Table 19

A Ak BAgdTe] 2,501 shE o)F 2 3k AR
3}, of| 2 So] 220 7 o] E3l= 3= 7%o]= Table
12HE 2.5x1.5=3.758} 454 & 421 4uE ¢kA

Az AR

2.1.2 S d|l=37e] kA

AFE S WA= ZPIAE ZIYE AFel &
AA AREBEAL Q= 7]HRolnh 2 el At &=
BAL FFOoEE SAEWAY) WY eHEY
(Rubber Plug) ¥ g=Z8= I (Lifting Link) 2 o)



Table 1 Equivalent static load multiplier for diverse forces

Stripping
Finish
Product Type Expgsed aggregate Smooth mold
with retarder
Flat, with removable side forms 1.2 1.3
Flat, with false joints 1.3 1.4
Fluted, with proper draft 1.4 1.6
Sculptured 1.5 1.7
Yard handling and erection
All products ‘ 1.2
Travel
All products ‘ 1.5
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Table 2 Test Results of Head Anchors(2007, D company)

Specimen (kN) Tensile Force (kN) Safety Factor
75 295 3.93
100 343 3.43
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Table 3 Test results of compressive and flexural strength
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Strength by
NDT (MPa)

Flexural
Strength (MPa)

Compressive

Specimen|  Strength(MPa)

1 2 3 |Ave.| 1 2 |Avg.| 1 2 3 |Avg.
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Table 4 Principal stain by different lifting angle

Principal strain(X10 mm/mm)

Analysis Condition

60 degree lifting 30 degree lifting

eccentricity 150mm 55 140

eccentricity 75mm 37 89
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