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( SUMMARY >

Purpose &
Contents

While investing in technology of long—span bridge (more than 100m), technical
development and investment of middle span bridges (40m~60m) are insufficient.
So middle span bridges did not break away from existing method.

And in the domestic construction site, because of the aging of construction
craftsmen and avoidance of 3D job, the field craftsmen is reduced rapidly. In
addition, strengthen the regulations and the unusual weather (El Nino, La Nina
etc.) has reduced productivity.

Therefore, we need a way to minimize the field work. And one of the method is
to use a pre—cast concrete. The method for applying the pre—cast concrete has
been actively studied at home and abroad.

Precast construction method is to produce the products in a factory and to
assemble on site. Thus it is easy to the quality control and enables fast job. Also
it is excellent in safety and economy and it can cope with the lack of skilled
workers on-site.

But Knowledge of domestic precast construction method is the level that mimics
the techniques of industrialized countries. To escape this situation, we throughly
understand the advanced technology. It is necessary to develope competitive and
unique technology and to unify design and manufacture and construction. And it
should develop the available technologies in the field.

In this study, It verifies developed item through experiments and makes a
production facility to commercialize the developed items. And then produce the
product considering the work efficiency. Also we want to obtain the available
design, manufacture and construction technologies in the domestic market as well
as abroad.

Results

This developed technology is remedy existing bridge shortcomings. The new type
bridge used developed technology is to produce the products in a factory and to
assemble on site. It is good method about workability, safety, economics and
aesthetics. Especially, Core technique is to use an optimized pre—tension the web
and the wet joint system.

Therefore, we perform ongoing research to the commercialization of this
technology.

A brief summary of research results are as follows

1. Standardized section

It was standardized optimized cross—section using a high—strength concrete and
prestressed steel rods.

2. Build production facilities

To product precast concrete members, we used a steel mould and build a
jacking system also we maximized work efficiency during assembly.

3. Safety verification through experiments

We were carried out joint performance test and we were carried out shear and
flexure performance test of pretension web members. Also we made the mockup
to verify safety of support and we verity the load carrying capabilities.

4. Intellectual property rights and public relations

We get six cases registered patents. And we published papers and technical
articles and attended an academic conference. Also brochures were printed for
promotion.




Results

This developed technology is capable of 10~20% cost savings compared to
existing PSC | girder bridge. Therefore, reducing the SOC project budget is
expected. Also it is expected to contribute to reduction of industrial waste and
CO2 emissions.

Expected
Contribution

Domestic technical development and investment about middle span bridges are
insufficient. Companies that mimic the advanced technologies are losing
competitiveness in the international market. Through this study, we was
understand the behavior of the girder and we was acquired original technology
about design and construction of competitive girder. Thus it is expected be
utilized in the following areas to replace PSC | girder.

— Applied to the bridge for enhancing the workability and appearance.

Applied to disaster recovery site or the bridge which is to minimize the
disturbance to the flow of traffic.
—-Bridges used as a substitute for expensive middle—long bridges (preflex bridges,
PSC box bridge, steel composite bridge, etc.).
—It is expected to contribute to increasing exports in overseas businesses as a
way to economic bridge which is the high guality and short time construction.
—Various construction methods is applicable for bridge.
—Using the socket joint system in the precast members, it is possible to apply of
wall and culverts, retaining walls, building structures, etc.

Keywords

A | T idal
Socket Joint ccelerated Precast rapezoida

. , Pretension
Construction Girder
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EEEE DT2 : -7.201
[ 3.15] Load Cased W3 &4}
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+:91 %k
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3) 749 44
f,f, 0 59
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( E = 0.077x2,500"" x /66 = 38,806.9 MPa, G = 16,622.6 MPa, v = 0.17
o] 714 G=E/[2x(1+v)] = 38,8969 / 2x(1+0.17) = 16,622.6 MPa )
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fag

f

f,= 0.620MPa > 0.407 MPa (O.K)
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Flexural Performance on Web Joint of Trapezoidal PSC Girder

‘BAtee 3sisnTe, Satsta e9a Using Socket Joint System
Structural Perfe Evaluation of Prestressed Concrete Trapezoidal )
Girders Using Socket Joint System a8 PLE-RE 25 25 ¥ B ERE-

Shim, Won Bo  Min, Kyung Hwan  Oh, Seung Hyun Kwak, Hong Shin  Choi, Hong Shik
‘Won-Bo Shim', Kyung-Hwan Min", Hong-Sik Choi’
'Research Institute for Engineering & Technology, Chungcheong University
E of Civil Engincering, Ch University

ABSTRACT
In this study, in order to assess the performance of web joint of preea
ing a

al cracking loads

st trapezoidal PSC

girder us system, flexural tests were carried out for specimens had different joint

A9 2994 5 AFdm 4y dents
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cket joint

R ke

of jointed specimens were less than non-jointed specimen's load:
however, all specimens had similar ultimate loads overall.
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Abstrmct In this study, in order to asses the structural performance of trapezoidal PSC girder using a soeket joint
system and it is possible o calculate the optimized cross-section of the web element tests were carried out for each
specimens. we conducted a socket joint performance test, web bending and shear performance fess and all tesis were
performed at 4 point loading method. The initial crack load of socket joint specimen was significantly lower than
the reference specimen but post peak behavior was no significant differcnces. And the length of the loop joint of ey
the reinforcing bars had no significant effect on the maximum load. AS a web shear tests, 1o obtain a maximum load S G

2

PSC

of the specimen has a prestressing rod reinforced at tension side. As a web flexural fests, to obtain higher diagonal

cracking load in specimen of reinforced using prestressing rod than reference specimen.
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Flexural Performance on Web Joint of Trapezoidal PSC Girder
Using Socket Joint System
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ABSTRACT
In this study, in order to assess the performance of web joint of precast trapezoidal PSC
girder using a socket joint system, flexural tests were carried out for specimens had different joint
details. Initial cracking loads of jointed specimens were less than non-jointed specimen’s load;
however, all specimens had similar ultimate loads overall..
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Table 1. Test variables and results.
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Abstract In this study, in order to asses the structural performance of trapezoidal PSC girder using a socket joint
system and it is possible to calculate the optimized cross-section of the web element tests were carried out for each
specimens. we conducted a socket joint performance test, web bending and shear performance tests and all tests were
performed at 4 point loading method. The initial crack load of socket joint specimen was significantly lower than
the reference specimen but post peak behavior was no significant differences. And the length of the loop joint of
the reinforcing bars had no significant effect on the maximum load. As a web shear tests, to obtain a maximuom load
of the specimen has a prestressing rod reinforced at tension side. As a web flexural tests, to obtain higher diagonal

cracking load in spevimen of reinforced using prestressing rod than reference specimen.

Keywonds : Accelerated Construction, Precast, Pre-tension, Socket Joint, Trapezoidal Girder
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Table 1, Test variables of joinl performance

Specimen Details
#l-1 Mo joint (50 MPa concrete were casted entirely)
#1.2 Joint w'Lﬂ.1 continuous rebar and 30 MPa concrete
al the middle span
#1-3 Jowne wath 107 mm width loop rebar
#1-4 Jomt with 128 mm width loop rebar
#1-5 Joint with 86 mm width loop nebar
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Fig. 3. Details of Joint specimen (Unit mim)
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Table 2, Test variables of web shear

Specimen Dietails
Using the 9.2mm Presiressing steel
bar as shear reinforcement.
#2-1
w2 | Using the DI6& rebar as shear reinforcement.
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Specimen Details ISR 1. .. - BRSO —
#3-1 Reinforcing wilh presiressing steels in the P - B S S
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—_— S
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Fig. 10, Failure fattens of joint flexural test
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PSC Trapezoidal Girder with Precast Prestressed Concrete
Web Joined by Socket Joints(Nodular Girder)
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Filing Mumber  |10-2013-0035242 | Issue Mumber 10-1482522

Title Nodular Box Girder, and Nodular Box Girder Bridge and Construcling Method thereof

Patentes langHean Engineenng & Construction Co, Ltd
Scope of Patent Right | Three(3) Indepandent Claim & Five(5) Dependent Claims

« Aszembling and constructing the precast concrete members on constiuction site
Mon-obvicusness « Increasing the refiability on concrete members by wet joint
« Easy applicability to curved girders and end curves

’ " Nodular Girder ‘

Simple Weight
process of reduction of
I-Girder PSC BOX Girder

Development of assembly construction
‘ﬁg‘-ﬂ* -

o connecion mioidlicn sockel connacion corcnate plocing

- Emng A o e S e
- Walidity of the technology which meets the construction environment requiring fast work time by factony production
-and essembly on construction site. The cast saving and quality improvement of the techralogy has potential growth

- 206 -



<

l
<t

AL-_IEU

Iud‘

1]

2 1,500m O &2 X MAHC| g {2

o| mfaiciy

kel
<

FA|

[¢)

=
ISl
S|
bl
—

=}

R;

0|54 SHi2| 3 (MSS)

03 JANGHEON
- 207 -

=2 7
65m ~90m
Xzt EHRA|
e E2AEH

3

At

BEE | E
)

245 (J-Web

M
i}

dq

1T

I

50m ~65m
ZHY ERA

El

=52 A (~60.0m)

-

Spliced ‘= &2 AHH (~90.0m)
30

®
irder =
Nodular Girder with PSC Web
:

20~50m

20

ET TS 1

10

Nodular

1

b

G

AtH]
by |

pr §
z
X7

\0 &2 = 50mol el X|ZHE Ha Al 7ha FH A




53] ®10-1405025% / £3] A|10-1482521=

w53 AM@_7|=HY
CEEEELEDY =x2 18 7ol oft 3urs 248 BoX ¥ Heioz 32

P

Lo B R B BHE St DRFIAE B2 HESH S2I%)

(L=60m, 2412 7|F)

_________________________________________________ LbSE

AHEAHE > 5pzra

=(60MPa) _ .
e gl L

Nodular
F T L EHAM MY

Half-Deck MRZeE

(=2iA=E) (U414 BFEH)

T 2 35m 40m 45m 50m 55m 60m

g1 (m) 2.0 2.0 2.0 22 2.4 2.6

B (ton) 145 160 200 220 270 295

stEses ¥ &= X|ZHEE EESDO0|D, QA ZYIHsE
J-web (LA SEL) x Z1EE molaM, olast g Sof mat W XXt Ik

(Z2|FHAE)

04 Nodular Girder

- 208 -



End Block

AEAE (mRIFHAE SR
(HREHEE YHATE)
°

Nodule

(Z2IFHAE SEMA

L]
st
(SEEIE AHA7E)

Y= ZEYM
DEFHAE HE

4
DU NEN 7
® E25 150mmz £ = ¥ sk 3 ® DEFHAE B HEE =» HoEHEZ
@ Y ZES HEY - HEtds S ® J- Web 2| HEHY =  WetJoint

$

Wet joint2 J - WebZtofl 2H|s}

Nodule Nodule

Wet Joint

J-Web J-Web J-Web J-Web)

siciziA MR E R ket

e,

J-WebZo|£H

R
o—— Half Deck
v

o o
Grout Dam 0|

J-WebZ0| =& 1t
Grout DamS 0|-&5}0

J-WebZ2} Nodule®|
F2g 0[8sto]

= BCHA 27

i

» DMAN A

05 JANGHEON

- 209 -




& H|10-1405025% / £31 #|10-1482521=

=

=

EA|
27

C
[
IT
- =

pare §
=]
-
(=)

(J - Web + Nodule + End Block

@) Hi=rE RIZRCH X

/ L83 AEm _Al

wo
El
=l
Ar
[ ]
4 oo
4 R
o s H Uy a0
= . ol o4
o ;] b = A o
1 i T o
8 8 o o i
@ @ < I ol
P2 =) o+ ol )%._
= mwo Ky r§ oo
T g
Ul > Q) RC
SBXSE HO5SH
# Mmool woaaxd
wlA.___ Ny RO ORI B0 ny RO GRl B0 Y
s U LN T =
o < Bl 4 4
2N M BIHrE 8 M BH H M
q . . . . . . . . . .
5
3 IE] E]
w = oir
it =3 il
70 o
i
i o F
%
; B
H T o
= @ -y w
] B! wo A =l
| =1 =~ Ar
ofr EI
U <l TE ® i
gl o_a\m/ RS n._\.m, Hmu
: T 2 i
B = ngEEh gp oW
RO = mr ZENSh Ex §
Lo o Kl m@:oll q& eq
2 oy MW meEg meESx=
wo8W w2
Ho 00 ~xocqd SxoSH
< B I DT DAL B I T -2
.A_ __Aﬁ_ w_._LBR._n._ m._LBRi
FRLE WE R
HROT T RO 0 N
IE] : Moo =T oW =y
wl = i ] - Bk 4 B 50
= 92 == - 2 nmwas H BB R
R = AL SN R
= iF o B2 e ;
= | ok - i T [
Ufu il %0 1] 5 =
H H Ed I
® =

06 Nodular Girder
- 210 -




Al AR HE FHOIA

O DhHsg
e SEAENEANEHNENE
—— AAWF WUF 0120 SHAT0| J5H TYAEYAE RIE
B HEHY HE ¥ A SRR
FEEAIS muENE | FeRSsEN | aSs
gRem sy 2014, 6.2 — 2016, 6 | (1208}

STl - 50,700 #Y

T A
= HREH3 1 228000 B, UTREE © 162.000 AF
= i = e =

ZEATIR }
A=aaIa EHESIEATLE

Oex WEA=

O FHPPIE (1 9), B5HAIR ( HNEE(1H)
O &7 ZUHETY WS BE (v« 2 W

ESEY an | BFEE 5 e ‘ e

Fapans | onw | fooosms| SR wo | Rz |20maser

- 5 ” —20156.1 =] =

RERSSUA A 04EE ZERESLT HIWUMYS BT SES
Flatol A HESASE HABLILCH

2014, O7. 17.

Il B B:RE3Es
T S O
FReFEAR: 2 8 ¥

# HP(ZHAMR) : SRS I SYUA 4 1R,

FRAFhGEAF4E A5

=Pz YR OB

€285 [20140001%69654504| RSWK | 2014-07-17 | NRIBB2ABS | 013088667 1]

| sa | zmw | Fo(eRes=E | 8011l Trennae
Jr @ o H
RARTI2 e nEe MNEE ¥y
2014,05.21 - W MNEE (F1EeMY-HENDL

JhUT TA AN

e B HUTLEE | BEAR sy Hel®

(Flaspg-HENTL PRI HE 2014-05-21 | 2014-05-26

ANSE 2 B WY

HE R BPEES HEE YE P BE e
LEE GE) fSLITH!

B2 w0l LI

=
]
I
e
=
™
3
1
.
=
B
b
al
®
pl-3
1]
w
=
el
I
w
I
9
i
i@

MG a0l HIRLIC,
A2l WOE WL & AHLICH
on, HEAMSE NMENS AINME JIER & DRI BB
EHSHE RS MEAMBN)S RN O TAHUSLIC

il

- 211 -



NJo

o
%
—_
N
_ZT
=}
g
~ T
° K
W _zT O# |
X ‘mo T
Nd - mo
MLW op
7oA
<
~O
or
~
oF
K
M-
il
o
-
A
=

chamfer(d %)) 4 &

olo
—_
)A

B
ol
e

¢ 3 End-Block &

o]
il
olo

N

mAe s AdEd

End-Block & v}

- 212 -



=
A1 %ol AFAAE Ll
2o09, A, A | g | ~g il Y (A8 FXET}) =50
}\]_T’_;d ‘]. | ;—»
o 7 72 |9 F s wwn)| A | Ae || Ze | oA | FA
B 4,011, | 5,332, 8,022, 110,665, 19,539,
END-BLOCK| H=2.4m |EA| 2 203 | 889 425,529 106 g 851,058| ~
7 (Element)
Az g2 e _ 5,096, 6,145,
(A A NODULE | H=2.4m |[EA| 11 |[56,160|463,362|39,123(617,760 oo 430,353
T zx9)
_ 3,218, [11,467,]2,201,3| 16,887,
J-WEB | H=2.4m |EA| 20 [160,922|573,382|110,066 140 410 20 100
Ad
G ) N(;;l;lar L=50.0m i/([) 5.0 323,426/461,149) 900 1’163107' 2’734055’ 4,500 3’397257’
A2 A A
I | 12.67
dFAFF | FH33] | m ! 18,067 /10,163 229,053/128,846|357,899
H27b wa | TO 1,014,
29 Lged N | 2824 352,076 7,186 994,262| 20,293 | "L
o]~ % 299.6 1,232,23,445,9 4,678,2
29 085MM | M |7 | 4,113 | 11,502 o1 9 -3
Aol 99.02 1,265 1,854
%9 ©l00MM | M | 777 5,949 12,782 589,093 “ A
) 4 724 817
SHE-L PS 3
o 15.2MM AA
STRAND |(2400MPa|TON| 6.525 2551235’ 87%’67 15,806 169"71;8’ 5'774163’ 103,134 228’225’ A
e ) EE
A
o 7] 37-g]-&
T;I‘P;s" ©60MM | M |7.600| 1,943 | 95 14,766 | 722 15,488
23| o] A EYE | 54684 5 98 274 | 5374 | 5,648
_ \ . 121.36
22 o] A HAE | m i 14 270 299 | 5,768 | 6,067
T
AU E 246.444 | B | 1 [819,426]40,971 819,426| 40,971 860,397
m
S J
T BB | \ORTAR 1:3 | m|3.078]87,934(113,276| 6,445 |270,660|348,663| 19,837 |639,160
A
2 E m' 19.836 25,495| 789 505,718| 15,650 [521,368
e}
og | LEER 399,22 | 2,149, 2,149, 2,593,
e9-g o 2|1 5 061 44,286(399,223 061 44,286 | 7 0
Nodular |L=50.0m,| ,, | | |15385,|1,103, 11,429, 1,385, | 1,103, |11,429, 13,919,
AY 7H4 | H=2.4m | = 522 | 719 | 797 522 719 797 038
A A
- 194,79
A% WA F | ; 1,676 | 16 [194,797| 1,676 16 |196,489
3 7 34,860, | 45,336, | 15,260, | 95,457,
H 449 932 232 613

- 213 -




&7 ABAAE A9t
1 2808, g, AA | g | 29 @71 = A (L8 FXEH g7}
A B A= el s
T Ek I I R B R e N R e R I
: 10 1,624, | 2,299 3,923
A} A He = ’ ’ ’ ’ ’ ’
Azte) A | PSC AH | L=50.0m | || 5.0 |324,943]459,833 s | 166 479
- . 1319.6 14,001 14,773
7F 7 3L 2] — 2 ’ ) ) )
¢A AFA|T = AMM| m' | " | 2,389 143,798| 27 |763,701| " (o] 8,631 | .
AI7MEE | L, 3,527, 3,664
TON| 5.930 {11,120 |594,885| 11,898 | 65,941 70,553 ’
2 T 668 162
14} PC
STRAND |o 15.2MM |TON| 3.381 | 11/0% 76,363 | 025 258,184| O181
- 000 512 696
7heEH
22k PC
STRAND |o 15.2MM |TON| 0.733 | 1170 |684,136( 76,363 | 127 |501,471| 55,974 | 1221
- 683 245 690
7heEH
PC
STEAN£ o 15.2MM |TON| 0.228 | 25" l684,136( 76,363 |424,121|155,982( 17,410 | 597,513
e 183
(W] F-2h)
PC
7134 AA | STRAND 181,22 2,901, | 1,449, 4,351,
- yin= R A~
qag | 1O7FHE PIE 8 1362686 486 | 803 289
(12h)
PC
SI&?ED 97berg A 4 |135,596)22,796 542,382/ 91,184 633,566
A A4
(22h) 2
Folz=# | e85MM 198.7 3,014,0 3,980, | ¥
%9 () | M| g | 4862 15,166 966,292 ™" boo | =
Folzw | o75MM 92.14 1,095, 1,483,
29 (o) | M|y | 4212 | 11,888 388,146 tar
B3 A M| 4 80,000 8,000 320,000 32,000 352,000
SOLE
PLATE 800 x 180,32 (577,15 1,154 1,518
B ’ ’ e PN
A s00 | 2 0 g | 1521 |360,640) L7 | 3,042 | 0
A
o] &} z}FA]
L&B‘j 157beh8 |7h2| 4 | 8,313 |56,055 12,552 33,252 22%)’22 50,208 | 307,680
dad 17
o)z R}
S8 AN g Az 2 [10.758|79%1° 16,244 ] 21,516 | 903 | 32,488 | 850,314
(221 5 0
MORTAR | 1:3 | m |0.346 |94,150|87,805 32,575 | 30,380 62,955
EE e .| 54.82 1,843, 1,862,
ZAYERL | EEA "l oe 33.628) 339 | ggg | 18:986 274
1,166 1,166 1,537
“1849-g w A A 2o
199 1 |304,885) © )7 |66,475|304,885) " 07 166,475 L0
PSC At
7" A4 7hd 2 ® 1 |378,191|508,694 2’539592’ 378,191(508,694 2539592’ 3428349’
A=A s
9 16,345,|31,891,| 2,934, | 51,171,
b 598 | 512 | 150 | 260

- 214 -




olma 95}

[ez]
3

3

9/]

AL

7k ALgl A o]

ke
=

43 AHE(3829 %) H ™ PSCAY 9] 45l

-
R

243me] BEER AFA AFTHe AL

© 9% AREAJ461 )2 oF 20% A

- 215 -



Bl

3

B

=
3

M(EAE AEA) WS

U= B
312 12159 29

=i
=

Ho

(D 3§ ¥4

o

o
el

HJ

| 2,

3l o
=

o] Azd

gol mE=
e}
=2 =2

F7] el

i<

W E-2] 9 (Bleeding) & 4to] A

(2) 2R S AT SHHSY

ol

H
TR

|

N

o, wea

T

0
il

3]
=

A

PS st 2ehs-E A o}

@ == o

o|J

solof gk,

& A

g

o ek ug

;OL
ol
;Ot
M

O

X
g
(&N

ok
=1

sto]

&

A+ 3HA) &

€

™

b 2 o

I

il 27

O

o <l

3
o

©
i

=
ke]

hEs

3to] A

[¢

;5]—
0.5% % = 0] o] of

36%°l A1 Al

ok

o

R

(e

-

7<OL

o

Far W/CH

[

o, &34 (7}
PE
719] glojo}

sholof o}

S

o

45%°]
dH 2

x|

Iy

- 216 -




5|
“

e AAstolo P

S

o
] AAL wj7A A

o

!

"

Mo T

W

o o

o~

oK N
-

Y
w4
=
"R
ww
o of
Y
NI

.

o}o}

ul
-1

P2 spojof gkt

35

1 MPao]

—
o

- 217 -



v

2l

R2E3=ia

{oB R 2
2
v k&
&low=

Iyl

T

=S

Sl:L

00°0000
00°0000

ml
5
I
for| oz
o
5
L
ol &
S| Lne
3
i

leg Areiodwa |

=S

INON

& e
L
~N—1
=
e|8|e| &
— NN [
B !
H =
z @
: oo
J 14 Z : 4>
3 5 kK
g Y
T
o~
EINN
()
(el
3
0>

=H)

(woov'2

CE

C

e

3aisLno

3dISNI

NIRRT

Olok

oM
m

=]
o

il

(1-3dAL)
Siae 9aM-T

v2-10 * vz-80
edi 00y=A}
edi 0900} : T

o] 412y

S8 :

Rl

- 218 -



1. o] BuMe HEIEFIAAM A3 g EuE

N

| b st A A o] AR Ayt

.

2.0l BaM WEL BESHE woli WEA FEWERIA AYT Aol AT AL
¥rslof g,

3. F7bhebsl% ARGl BaF e oo WE w FsAE ohlHY

.

r]I,

- 219 -




