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{ SUMMARY )

Purpose &
Contents

The steel embedded composite girder is widely used in short and middle
span lengh, 20~50m bridge for large clearance due to low height Recently,
there has been a growing demand for improvement in deck constructability,
safety and aesthetics in steel embedded composite girder. The purpose of
this study is to improve the web cross section in accordance with recent
trends in prestressed composite girder (hereinafter referred to as "Precom")
with more than 500 construction achievements in Korea. The details of this
study are as follows.

1st year research contents

Research for improvement of web section.

Standardization of Design and Construction of Simple Bridge.
Performance Verification of Railway Bridge with Real-Scale Specimen
Economic and Marketablity Analysis

2nd year research contents

Research of Design and Construction of Continuous Bridge.
Performance Verification with Scale—-Down Specimen
Evaluation of Dynamic Performance of Continuous Bridge
Evaluation of Details of In=Situ Connection Point

Activity for Successful Commercialization

Results

Technical Achievements
Longer Span : Roadway 50m—70m, Railway 45m—55m

— Constructablity of Deck : Simplification, Reduction of Construction Period

Safety & Serviceability : more than 2.0, deflection/dynamic performance.
Advanced Design Technology : Limit State Design

Cost : 16% Cost Reduction, 12% Reduction of Steel Amount

1 research paper, 3 patents, 5 conference papers

Economic Achievements

Design for 3 bridges

Construction 3 bridges

Expected
Contribution

Plan to use

40~70m Roadway and Railway Bridge for larger clearance
High—Altitude Bridge over 20m—Height Substructure with Launcher
Overpass Bridges Existing Roadway, Railway and Etc. for Safety
Bridge with Demand for Aesthetics

Benefit

Yearly Average 10 Bridges for 5 year after End of the R&D Project
Cost Reduction 5%

Keywords

Construction Girder

Deck Composite

Prestressed Bridge Rationalized
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45

2,300 2,150 _,

%og‘ 2,150 _,_ 2,300 _ 800, o ~+-Conventional - Rationalized 41_2
35 °
o e
(tonf) 25
20
15
1,450 4@2,000=8,000 ‘ 1,450 10
| 10,900 | %0 5
a7 3.3 cHatmaf
¥ 3.1 FHetH =&
Span 40m 45m 50m
Items conventional | rationalized | conventional | rationalized | conventional | rationalized
Top(mm) 800 %31 700 %27 900%x 32 800 %30 900 < 40 900x 34
Steel Bottom(mm) 250x 16 350%x12 300 %20 350%12 30024 35012
Web(mm) 225318 2131x12 2648 %21 2528 %12 2936 %22 282412
Type SM520 SM520 SM520 SM520 SM520 SM520
Casing Size(mm) 1200500 | 1200x450 | 1300%550 | 1200x550 | 1300x550 | 1300%550
fa(MPa) 45 45 45 45 55 45
PS Number(ea) 19 15 22 19 22 19
strands Type SWPC 7B | SWPC 7C | SWPC 7B | SWPC 7C | SWPC 7D | SWPC 7B
Displacement(mm) 18mm 20mm 18mm 20mm 20mm 23mm
Height(m) 2.6 3.0 3.3
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Coating system i i
1 10Z CR 64,903 139,591 204,494 11 1.64
2 10Z U 66,647 98,797 165,444 4 1.32
3 TSC U 136,100 50,606 186,706 8 1.49
4 10Z CcU 74,581 109,528 184,109 6 1.47
5 TSC CU 144,033 53,902 197,935 10 1.58
6 (074 S 68,361 91,563 159,924 3 1.28
7 TSC S 137,813 47,706 185,519 7 1.49
8 10Z F 77,698 93,723 171,421 5 1.37
9 TSC F 147,150 49,485 196,635 9 1.57
10 Partial TSC Partial F 73,935 50,988 124,923 1 1.00
1 Partial TSC Partial S 75,803 49,867 125,670 2 1.01
% Notation
ST °oF 7} % = 3 9
10Z Inorganic Zinc PR A st=
3 = TSC Thermal sprayed coating FE5EA} S
Partial TSC | Partial thermal sprayed coating | 3413 f ol ut F48A4} 31%
CR Chlorinated rubber sl FA A=
U Urethane S A=
CU Ceramic urethane A e 4=
A= S Siloxane AE4 A=
I5) Fluorocarbon BAFA AT
Partial F | Partial fluorocarbon A F efFolgE BAFR] F=
Partial S | Patial siloxane A AF S Fol T AEA
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Tank wall

Sealant Master 300
(silicone sealant)

Joint tape Catpad™ HNS-200

Mortar Sealant Master 300

(silicone sealant)

Annular plate

Backup material or sealing material
Foundation: asphalt, mortar, sand, etc.

sk Length B should be at least 3 x Hight A.
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AREARA | BRI eREdx | @ (ea)
40m 2.6m 800x25 | 1983x12 | 350x12 | 1.10x0.50 19
45m 3.0m 800x30 | 2378x12 | 350x12 | 1.30x0.50 22
50m 3.3m 900x34 | 2,674x12 | 350x12 | 1.30x0.50 19
55m 3.5m 900x47 | 2.860x13 | 35013 | 1.30x0.55 22
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SHA MM Ao o8t =2W BHH M

D =20 FF99H 44 =4
o WIFsH : 15+
e AAIEE : KL-51
o TXEARTH ¢ 100
o IAEHE st B AF
T & DC | DW |LLOM)| PL PS |[CR/SH| WS TU TG
%A | 1 125 | 150 | 1.80 | 180 | 100 | 1.00 0.5/1.2| 0.50
[ 1.00 | 100 | 100 | 100 | 100 | 1.00 | 0.30 |L0/L2| 0.50
ARESHA | I | 1.00 | 1.00 | 0.80 | 0.80 | 1.00 | 1.00 1.0/1.2| 0.50
V | 100 | 100 1.00 | 1.00 0.50
@ ==2u gHidA A7
B=12.6m _
T ‘ |
Nz syw
=
B0
_ . ZAR(FYH715), (mm) A oA 8 o 213
ARERA | BRe | sREex| W (ea) &N)
40m 1.6m 800x42 | 1,080x11 | 250x38 | 1.10x0.42 15 2,330
45m 1.8m 900x36 | 1,391x12 | 250x33 | 1.00x0.45 15 2,350
50m 2.0m 900x 43 1577x12 | 250x40 | 1.10x0.45 19 2,750
55m 2.3m 900x43 | 1,882x13 | 250x35 | 1.10x0.45 19 2,900
60m 2.6m 900x45 | 2,180x15 | 250%x35 | 1.10x0.50 19 3,150
65m 2.Mm 800x48 | 2,171x15 | 280x38 | 1.10x0.50 19 2,950
70m 2.8m 900x42 | 2,374x16 | 280%x38 | 1.10x0.50 19 3,450
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I 938055 o) A4
40 Vs 200, 38.46mm
1
200 < V < 270, 25mm
= 2
T
S LIS V.5 350, 22.73mm,_
= 20
o £
5.08Hz & - e ) X
© Lower Limit & N
2-33['[2__%___ ________ o S 5 | paggapieAerspiied” NG e
5 ‘
1 0
2 50 0 50 100 150 200 250 300 350 400 450
Span Length (m) i Velocity (km/hr)
-—RI30 SHRYX - SYeMU KTX -+ HEMU
T & A gHA H2(Ho) A 4= % (km/hr) A4 = o 42 4 R (mm)
AFSEZL 94.76 <078 5.08 270<V=<350 L/2,200 22.73
Stsizt L=4~20m 80/L N/A 200<V=<270 L/2,000 25.00
orehk
=20~100m 2358 x| 052 2.33 V<200 /1,300 38.46
o 518 oIS = BESE chel ST DS @A JIE UE
a1 AR A AEY
06 1,60
0s 232/E7E: 0.5g (4.905m/s?) AR Smm/3ny
1.40
03 .
= =
_g o fou Emzo DSFE : 1.2mm/3m
g A JERt a WA sroan o e
0.1 : ¥ @ 0.05 A e et e = = = = T
":"':-"S:I /4 3 = e AN e B e e
- ,"r"./_"'l‘l e N NS S SPC O -
0 (AN 5 0.00
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Velocity (km/hr) Velocity (km/hr)
- B SHRYKF > ZYWEMU - KTX =+ HEMU —RIsS SHB YK - SWEMU — KTX —+HEMU
TR ARt QA& A7) 4 = (km/hr) HEY 3wz 9EY usY
AZA= 0.35g N/A EZAX| V=200 1.0mm/m 3.0mm/3m
Z32|EH= 050g O SHSAHS 200<V  0.5mm/m 1.5mm/3m
A2HUAR SN 0.4mm/m 1.2mm/3m
o R N, AT R OHN S = Fgony o AEEY WX 7Y OE

— 42



= A A A (mm) A=) & H(mm/m) 9 7
Hoed | s&dn | HAde" | s8uEl | Hsw® | S8y

Fasts 8.736 22.7% 0.134 26.8% 0.074 4.9% OK.

stEdAat 12.787 33.3% 0.162 32.4% 0.075 5.0% Ok

a3 EMU 7.202 28.8% 0.132 26.3% 0.047 3.1% Ok

KTX 7.373 19.2% 0.092 18.4% 0.051 4.3% Ok

HEMU 11.439 45.8% 0.223 44.6% 0.040 3.3% Ok
% 7} Ok OK. Ok
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D H7t s

: ABAQUS 6.14-1
: D 7 : 3D Shell(=S4R) @ #A°]4 : 3D Solid(=C3D8R)

o A e F=ell A (Eigenvalue Analysis)

STEP AE A F8 AR F=
1| Z2A AX Z Aold b H A2 Ao ¥st g A X x| wE H=F HE
2 | EYF AY Ad AF 9A Wslel w2 H= HE
3 | ZYPrEFHA Y ZHP2EY A =00 ©E FHE HE

o ATY A : 2.554m(uFEH A 9))
s

o TR RAANA : 2.25~4.50m
o A7+ - HSB500

: 45MPa

5
3dFF : SWPC 7B A2 HA o)A
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@ B7+ Az

O STEP 1 : A AA 8 Aol Bkd &

Case 2.
LR

Case 3.
SE S At
P

A CASE 8 At 914

I
>
2
ofr

S0P § a9l 52 AR ol 4% ol B
TE e | wAw |
AREAA | 12093 | 12523 | 344

sH-ERA | -292.27 -281.29 391

e BARTYE AR

orAl 2 o - F=ZRE iom]%%]}*}% .
) S | L (Lateral Torsional Buckling)
0.242 LTB N.G
' (FHvELx=E) o - BAREAE AE A oY o] 242%
TOE JAA B} e
o JYAAY HAF @R E HE
o - CASE 1: LTB #=WA NG
AAAA | oo | FEEE | H 3| - CASE 2 : LTB #EwA|, Jendna2
igenvalue)
- CASE 3 : CASE 2 tjH] HA=H%E 7.5% &%
CASE 0 | 0.242 LTB NG. e
CASE 1 0.341 LTB N.G,
CASE 2 9 693 ATz 0K, — HAAZo] Im(A At} 47)) Hﬁil/\l A&
e 2.7 722 LTB %A 7FssiH, HlEA &
CASE 3 2894 | Adzxt= OK. Byl Qore 23 A
* PAAY AXZA(=n8A A Z0]) : 14m

* CASE 0 : &AA -

* CASE 1: ER3 $9F 24

* CASE 2 : B7-3 A 44

* CASE 3 : E5-3 o + 4d 2

HElz2
v

s

Case 2. HHE

Case 3. HHE




O STEP 2 :

Case 1. 60m

S-#(MPa)
T8 - HZH%)
3 A gk A%,
FE-ZWA| 110.53 110.56 0.03
o X EE HE
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