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5.Summary

[>The final object of this study [Development of Incremental Launching Apparatus and
Constructing Method with Launching Length over 600M using Lifting Form and Rail
for Launching Construction of Slab for Straight and Curved Bridges], is to develop
of launching device and construction technigue which can offer safety workers,
construction costs/period, structure quality by using lifting form-work systems and
rail for launching slab composite bridge.

Purpose
| [>This construction of the deck slab by incremental launching method cast a concrete

slab(5~25m) segment in the bridge axis behind the abutment and jack this slab
section onto the girder flanges. Therefore, structural  system (the producing
technique of the concrete slab for incremental launching, the launching system of
the concrete slab and composite method between the slab and girder flanges,
lifting form system, launching device, guide rail, The control device for linear ) of
composite bridge for launching slab needs to be developed earlier.

[>The object of this study 'Development of Incremental Launching Apparatus and
Constructing Method with Launching Length over 600M using Lifting Form and Rail
for Launching Construction of Slab for Straight and Curved Bridges, , is to offer
safety of workers, construction costs, structure quality, durability and aesthetics for
the slab construction of composite bridges. The contents and scope of research
are as follows:

o Technology development of the concrete slab for incremental launching

- decision of the shape of the considering shear part for concrete slab and steel
flange

- the establishment of cantilever sections
| - drawing up design sample and guide line of the incremental launching slab
o Design of lifting form-work for slab manufacturing
- Designing the overall operation system necessary for the production operation
Contents yard
— Detailed design of lifting frame
- Lifting system design and production performance test
o Design and manufacture of slab bearing stress reducing equipment
— Bearing stress reduction equipment design and performance test
— Spreader beam design for launching jack fore—end
o Design and manufacture of hydraulic jack for launching
o Development and design of guide rail, test of construction performance
o Development and manufacturing of slab end towing device
o Development of composite method between concrete slab and steel flange

— Selection and testing of grouting seals at the composite part girder and slab

- Experiment of development and performance verification of grouting
construction technology

| o Developed and manufactured slab end linear guide equipment, performance test




Development
results

[>Key research resuits to be obtained as a result of the project are summarized as
follows:

o Lifting form-work for slab manufacturing;

— This construction of the deck slab by incremental launching method cast a
concrete slab(5~25m) segment in the bridge axis behind the abutment and
jack this slab section onto the girder flanges. Development and production of
lifting form-work which can precisely synthesize with preceding slab, linearity
through structural, control system required for precise driving of hydraulic jack
and shorten the time of assembly and disassembly for ensuring sufficient curing
time.

o Equipment for slab bearing stress reduction;

— the stress on the structure of the fore—end point during the launching is an
important factor in determining the launching cycle. If the stress is too large,
the time required for curing of the slab concrete will be increased and the entire
process will be delayed. So it will be difficult to secure the stability of the
structure. Therefore, Spreader Beam will be designed and manufactured
between jack—end and slab to disperse stress.

o Equipment of hydraulic jack for launching;
— Development and production of a control system for securing the axial force,
expanding the stroke, balancing the launching forces on the whole girders.

Expected

o Test bed;

— Based on experience and performance of launching method developed in this
study, we are going to check the excellence of this technology (ensuring the
safety of the worker, economical bridge construction) by applying and executing
on a bridge design project of participating companies.

o Spread and applying on domestic bridge project:

— This development is very ingenious technology and construction of composite
bridge (including the field of design) has many advantages. Knowledge and
technical know-how to be resulted from our study not only is to be spread to

bridge

Contribution ‘
engineers by holding conference and lecture, but also to be informed to public
organization to apply bridge construction site.

o Acquisition international patent and technical exportation:

— Despite the numerous advantages with the launching method for concrete slab,
for domestic as well as worldwide, it is still in the early stages. Thus, if this
development achievements is commercialized as soon as possible, it can be
lead global technology in the field of the design and construction of steel

‘ composite bridge.
. I \ \ .

Composite | Incremental | Concrete launch Suppor ting

Keywords [ |
|

|aunching | slab opening | system
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- = Ch 2| 300M 600M H 2
1 20 =g ton / set 200 400
2 FEx 2= SM400 SM400
3 FEH 74 mm H-300*300*10*15 H-406*403*16*24
4 F=SxY ErEA mm’* 119.8 2549
5 FExy HEAEFEE MPa 140 140
6. =AY oIAte ton / axis 167.72 356.86
7. PC Zt7f SWPC 7B SWPC 7B
8 PC &Iy OIEEE MPa 1600 1600
9 PC ZHAY SBEHHX mm* 138.7 1387
10 PC ZtH B2+ 0.75 0.75
11. PC Xy o 8oIE e ton/ea 16.64 16.64
12 PC ZIXY 2t ea 2 4
13. PC ZtAY ol&e ton/axis 33.28 66.56
14 =EXY+PCEAY =2 ton/axis 201.00 42342

o Ao OK oK
15 F& EE M24, F11 M24, F11
16. H&F EE ofE20/A&E(E7)) ton 10.2 10.2
17. B& BEE £2F ea 20 40
18 FHAEE OfEE A ton/axis 204 408

" 3 OK OK
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EX| 100 100 100
HER gnas 300 N 300 300
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A xE 3 16,000 16,800 17,640
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<E L ARE GRedE AAEA>

(9:m*)
A= PSC I&xl | PSCAE 71 A iR A
2014 284,600 12,722 313,169 610,490
2015 476,025 140,583 13,006 417,839 14,920 1,062,372
2016 579,698 179,464 8,925 308,985 18,613 1,095,685
2017 855,976 119,848 292,765 12,261 1,280,849
A 549,074 113,154 5,483 333,190 11,448 1,012,349

wEH IEUET T2 T2 A 5 HE HEALH 2018 HEEM




(144 138 )

2-4. AIE 2E HA|

71 Algis 28 2(BM) tiE

1) Al H&
> 2 ZiH2| Eof7|gel (F)X|E|HoldMet (F)5Ho

e Mol Ach weM, SHE ZL25 YD P*"‘*C‘ HHOE npx
HAZ2HEo| JHLE 7|28 HIFstn AIHAIZ BozM 7|ge f5MS BoI8 oye

mZ f.?ﬁ

2) J&R3 ¥ I DYl v

P2 elTige o2 SHmel 7|20|HME 2E DY A U AlBEoki 2ol e FEE I
2US. ololl ChEt ATMDIE J|SZas| Y Mol S Fuh - o D J|SAIS0IH BIHD LR
B o7Znel S48 YRACH, B 742 YOR 2ME D HE| HIxoz il £ U A

3) THEs &S5 Y 7|erE
> At EE B ST AlARI0| JHKE £E2 Xl 875l
Mt A8t A7l eo] o|ROjZICHH AHREei=e| EIMde I8t
(Tt X

ololl thE+ HA7= o< ojo|st Aefo|od,
HS5E &S5t o[ S8 7|&550| 5&3| 7ts8 Aoz HoiE

I:I u]
A & AlS7|sn st =

4) Ef 2olele| 8t
> Sef =29 %%AI—S g2 =l - Koz M7 2 AlS dEo| 8= olfE 7|9 ASEAD XHAYARA
HEE Soff sty=0] Us HEAIZOAM 50| 7t 7|8 ESo= WNE £ U8 Holch EFHIT, 7
A S EF HhDtel BEE T2 HEHCEM HRH 2 AIEES 28 = AUS Zoloh =5 o) Eol
= 7|S2 ZEYd uFEnt o2t F32|E Yueot 22 7|ElgAle] nIYoE MEIIsE Aoz motzo
2 odZ83pt 2 A2z ofMEch




(144 139 )

Lt ARIEH D@el SF o Sl AW QoI
1) Alds 28o| =&
> 2 e |se HMT[SEHAAI(2009~2012) 2 e WEfe| UEIME ARSeElE Jiebe| od7E Sal i
HelS. 2 ARESE FESH e @aYo|MolAE HA| AFH | S _?7|L+O§H osts list
on, EXHEOAHM = EEHOIMAARL T|sAAH2kE XA (2018~2021)5t ] EHA|| HAFMIIE dHIE
o2 AMAH3E FTISIAUS

> opX|aE FAe] ks AMuE SREE HeEM, AR uEo| F2 S M= e IiEd
o HEHEBol= B2 2RI 2 EHEES xS AUSH, YFXolMe] ArT|sol| thet 7|ode
T MRS, duxes 3'—47F°| AdEp|Ztset EA 8ol ATSIRIE GAl2l dFdik= =2 JHE

7| 9" ‘I‘ﬁ_)\-|2 §—ﬁo|_A|7:1 7:”7| |AA|:I
> = AAEIAME S35td, = O4—_rL7<lOI A Athstebgol A gl et —Er' e oHZTtH BHEA| Aldstoll M

Te & 92 HOZ s, B AliEp|S0| 4BE & ol gt OlRE ofiet Zo| Malg + US

- B, 2 Hw|ael ARses QAT BHe J|E AlZYHel ol 2XE siZsteM ZHISolD
Bl RElB AZiEel MRS Ao, 71E ABWHe| BEE B + s A tell
of, WEhA 2 JHeT|Eel ARIEtE S5i0l YBmEel M U AlZEolel MAEel V& ME kst

- S, 7|ze| ARsels AIZS DmZol MxIE LT SolAl Aio| O|FOIX|DE Agiolelo] MK

2 Felols A7) Eis] WAST slovh & AjRial Jlgl Al aEslisue el o
PO AR 2 3| S0l BBS| R0l Mraes Sl oY EAE G2 + 98

-, apRselnel olEslBE e ATRls SOl J|ael Sl 23w goow |eiSol v}

4 o= = —
S5t ESAM], -T‘Eéﬁ%, e, d2 52 SHE I S E 5 JALBZ, HEHo|L AlSol 7
2|3 Zerdng Mol Zet tieto] E = AUS

(I oimel wslol wE ARgelse] HAM BAIS s|Istl Cig B 2S. DR AEses
eiatix| 8|82 MEeIs 280moll thall MEE ZPIE $Esi0l MNSIZSN, BEEIICtel J|EE)
209kel/m2 tful S6tal ol dxjof ©hE ZAu| 8T UM U AARMA 0| ©hE £III8 SE B
23l ael o (ElU 8ol BAMIE AE SIS, oIt HAEHIBISE U Tals|AE sictpe] 7|F
Bl A7ISXIY H4055 (0 2244, 2014)0| X2 E HE 8

<AFSEs AWl WE BAl| BlmEAD (2b9] © Hg)
ot zs33 siaet TENECER) ot
(m) UIRE/  Tolgm e | assds | qarad | 4Fsd= | gag
(B=12.455M) | =Hi2|H2|) =H[z| Z ZAM]| (2 10m) = ZAH|

100 193,323 99,828 293,151 119,460 312,783 7%

200 386,646 199,658 586,304 120,786 507,432 -13%
230 444,643 229,607 674,250 123,412 568,055 -16%
400 773,293 399,317 1,172,610 126,064 899,357 —23%
600 1,159,939 598,975 1,758,914 133,146 1,293,085 —26%
800 1,546,587 798,634 2,345,221 138,310 1,684,897 —28%
1000 1,933,233 998,293 2,931,526 150,743 2,083,976 —29%

—
Moz Xx=D U, U
ol 3t cirel Al

> AP snt ™ol A HEE 232|E HPEHEF% 7‘|¥’é 73.“?:1, EHoulZ, otdat Mx| Sofl &
= 2

o
o
i)
>
r\l
)
1]
LA=0]
ol
=
4z
2
ia
il
Hu
e
0z r
o
mlI
0’>'
mn
rir
0|r|
:
o
_U_
Y
AL

»0lof Chalo] & AliaplEel ses UEZHS Iy b oo sms sleimoln easi Aol ap)
AE HiSHEI 22 WTAS AL D, ATE 2 HI2 S US Mol £28s Az Yislo]
I7|eis0| Jks3 Chg EE JIE viSEnle] 32 YETYS SANOE Wk HY



wlstjdduf
스탬프


(144

140 )
HEE. AT BEolM $EB sl (g HE
H7E. AT ATl Hotsad
Hot ' ol d}
HolSE £F |
O
T am e | UMD UAEel B Sof e 0, H24zsiol uhE Belm ERe
2% Mw Zt igﬂ 'aHFj,lfé“}x{ O}L{éﬂl».l ! e, A EC o 2R

HeZE. =7} DHEV|&FREEAAHO S5E ATAIM X FHU|BY

HoE. AFMLUDE o o dFaSe| xR olYaH
7t A74 SHE =R o|HA &

o8 % B U zx
XA

E L X
orM
=3 22
Ll

orm e waR
{up omaz, mewa | ¢————

o me| gen

(BATE. 22, B2 _ ez MU
il
AFge o 23, ue 2 BB UM VDEZ 4A wong PmBR M AMUTHAUN Y
U ZRAY VIRT TY T T Baig}
28 | PR EE ]
v ¢
| Fyn2 |

Rel JeuY
By -xs
Xy 2FRE2 7S]

L SERIHEAEH (M) HPAM 2 2 AT HB(SHE Al AHA)
(B =AtE '13)




(144 141 )
HA0E. dFLniA el chEXN AT AN
) XA MAA S e == | 2|
HE E=ES] 39 ) P — _ .| 9
(A z+zt 7|1®) £2i0|  £2e | E8HSE SEHT SEQ S84 SEHE | SEHE s
seol= ATLE ol
sl AEe sxlske 2 | (%) (x
I
1 |oal ArsiEzRe) 2| E’E x[s|sto] 023125 e xisfetol| 18 | 1o 1a75578 100
g mE Y Ao | ol : oy | 0811
H
axgel olMolE x| | (%) )
- Cist 2016. 10-2016- 2017.
2 |2 olg ogs Txe xlb[Eo] x[b[eto] 10-1728126 100
e o= oAy 07.20 0091970 ol 03.20
axgo| zag s M| | (F) ()
b -
3 |ewd wxl @A R 3 g5 mumol| e | S xisieol| 2% | 10-1o17804 100
Hof w =5 o : g | T
xQlgEE  EMAFP| - -
QI8 Amar] B obmMAEH ojgt | T 2017. | 10-2017- T oy, |
4 13 o oim olgst x| o= MO oo os | oosasso IOl 1 g | 10-1791940 100
20| ojzuny L ol
FoEEIRo| X242 () ( x)
FHA AT Y oy oiEr | T 2017. | 10-2017- = 2019,
> lzeim uim ermoll o= | MO o6 | ooesons XIBIHOL 01,44 | 1071940040 i
Al 9 7wk e L B
sol= oE A=Al 12} -
5 SE MIME 0|23 | Uit Ilﬂ_t";*—lol 2018. | 10-2016-
B2l ez o= NP 20 | otsrase
5 g &

H11%. 2(EtAtg




142 )

(144

o
E

&

H12%.

ol

s

ol

ol
=Y
ar

L

0
E

OF

, 2000.

0F)

__rl

3
<t

Rl
i

0

ALNER,

ZEELAM,

96H T IHE AL

2E3Y,

L

==
o

o)

Al

il

40

==& Vol.26, No.5A, 2006, pp.817~822.

2

ior

Oir

70

CHIT
—

clFHAE HiE

“ 3T
Vol.26, No.5A, 2006, pp.873~880.

“ XL
==& Vol.25, No.5A, 2005, pp.837~845.

5|

ol

ar

o)

I_E gﬁj}”'

e
_l_;—t'll-%

PSC HOEHE

Ht

CHII
T e

clAE bl

“5I
8| =&3&Vol.24, No.6A, 2004, pp.1183~1191.

or A&,

ol

no
<
K0
<0
)

R0

or

ar

ol

&

o PSC HH MHHZERO

No.2A, 2005, pp.327~335.

Ct I}
L P P

, DIgs, “Z2|PAE b

A
i

K0
£l

)
]
R0
ol
0
il

=&E&Vol.25,

l

ol

n

00
0H
K0
nJ
0
UE

W

2l ==& Vol.14, No.5, pp.653~659.

ol

= L=

KO
5l
o1
=Y

el eEE gl S

2 =2%&Vol.10, No.5, 1998,

o]

]l

i)
U
%0

ol

=1 =

——=1
=

o

0
A

=]

i)

il

il
Bl
&l

=Y

ur

a0
E

pp.159~165.

O
H

oy
ol
or

o)

4

CtIL
e

gightE gl

& Vol.27, No.4A, 2007, pp.561~568.

=L

%)
il
%0

00

o

, 1999, UietE=%8] =&23d Vol.19, No.I3,pp.417~425.

»

H

)
o
oir

i0J

40

00

o0
Kio

o]
El]
or

Y

A0
E
0
%0

ol

Al
(i)
K0

80

n
<
K0
<0
)

K0

11)

£& Vol.19, No.l4, 1999, pp.495~504.

20
4
<l

Wl
<I

Al
0

Ki0

40

8] =&& Vol.19, No.l6, 1999, pp.917~927.

o)

i
<l

W}
<

Bl

L)
il
ol

OH
X0
nl

KJ
80
n0

)
il
%0

13)

Vol.10, No.2, 1998,

%0
ol
El]
I+
Bl
&l
il
ur

pp.109~117.

P

i

i

ol
]

= B4 2 2 O

5.8

XEK, FHA, "EHEWNE

14) R&H,

==& Vol.16, No.l4, 1996, pp.445~454.

iol
ol
or

o

io)

0

pp.583~592.

o}
ol
or

==& Vol.21, No.5A, 2001,




(144 143 )

16) {FE2, 9old, &, BSL, “HePHAE HIEE 28t SANH HEne 2240
EFR H&", HetE=sts =8&Vol.22, No.4A, 2002, pp.805~814.

17) 82, ZS8E, &&=, "Z2BHAE HIGT 28H YAH H0e Ss2ds I}
UHetESs35 =2&Vol.23, No.2A, 2003, pp.355~362.

18) &S, A&, 47, Y)Y, "D2|HAE HIEES HiW HEN 2SHAR”, S
=83 =2%Vol.22, No.4A, 2002, pp.751~760.

19) 847, A&, 88, 25T, "HeHAE DZHIGEN s SHe Ze|AEYA
o &Y EE”, etE=3ss =&&Vol.18, No.l6, 1998, pp.799~810.

20) Z.P. Bazant, D.J. Carreira, and A. Walser, "Creep and Shinkage in Reactor
Containment Shells," Proceedings of ASCE, Vol. 101, No. ST10, 1975,
P2l r=2181.

21) F.H. Wittmann, and P.E. Roelfastra, "Total Deformation of Loaded Drying
Concrete," Cement and Concret Reasearch, Vol. 10, 1980, pp.601~610.

22) Z.P. Bazant, and Y. Xi, "Drying Creep of Concrete: Constitutive Model and New
Experiments Separating its Mechanisms," Materials and Structures, Vol. 27, No. 1,
1994. pp.3~14.

23) Z.P. Bazant, and W.J. Raftshol, " Effect of Cracking in Drying and Shrinkage
Specimens," Cement and Concrete Research, Vol. 12, 1982, pp. 209~226.

24) American Association of State and Highway Transportation Officials (1996),
“Standard Specifications for Highway Bridges”, 16th Ed., Washington, D.C.

25) American Association of State and Highway Transportation Officials (2007),
“AASHTO LRFD Bridge Design Specifications”, 4th Ed., Washington, D.C.

26) M. (2002) Bridge launching, Thomas Telford Ltd., London.

Ju



(144 144 )

AEEDAME SENARAM AlME FEDNST|2AILSE X YA

LHESIE Mols HEA ZEf ST ARE Atgel AT

mjo
rr

ol FEEIM Y&

g5 oF Bt

. B2tnlE|s 7| fAlo 2ot Y2 teNez ¢






