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ABSTRACT

Development of Long—span H-rolled Beam
Steel-concrete Composite Bridge using Cross Girder
Method

Seo Won-Ju

Advisor : Prof. Park Jeong-Ung Ph.D.
Department of Civil Engineering
Graduate School of Chosun University

In the composite steel bridge using H-beam for main girder, moments of inner
spots occurr more highly than moments between spots. So, the magnitude of
cross—section of H-beam is decided by moment of inner spots. Then, the limit
span of the composite steel bridge using H-beam is about 20 meters. In this
study, we propose the cross girder method for long—-span H-rolled beam
steel-concrete bridge. To verify effect of decreasing moment of inner spots
according to construction sequence, we carry out structure analysis by using

FEM and get the following conclusions.

First, the cross girder method was proposed to decrease moment of inner spots
by structure analysis according to construction sequence. And bending moment
of inner spot decreased to 21%, but bending moment of between spot increased
to 7%. It means that if the cross girder method is applied with same
cross—section, the longer span can be set up. So, we can construct more
economical bridge. Also, it is verified that cross girder has sufficient load

carrying capacity by cross girder analysis.
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1500 2000 2500 3500
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¥ 43 7tTEAYETHE BUE 2 AGHWNEHFAY)
0 1 2 3
g A
, 0.000 386.160 | -343.890 | 248.620
17 8% (7 A +con's)
\ . e ey 5 0.000 97.890 | -123.070 | 29.830
(klcilmrfl? 27 0.000 484.050 | -466.960 | 278.450
' &35 | DB-24 0.000 377.980 320.090
DL-24 -289.610
#5 T max 0.000 377.980 | -286.910 | 320.090
TOTAL 0.000 862.030 | -756.570 | 598.540
gA 3] -96.400 13.710 -121.510 0.000
nAstE | F T2 ~37.420 9.800 ~48.950 0.000
Shear
(kN) 27 ~133.820 | 23510 ~170.460 0.000
DB-24 -94.040 ~108.630 13.230
Z3t5 | DL-24 69.980
35} % max -94.040 69.980 -108.630 13.230
TOTAL -227.860 | 93.490 -279.090 13.230
¥ 44 71EFTH EUE 2 ddgd(WSAY)
0 1 2 3
T A 0.000 324.240 -540.86 111.370
nAs=| T4 I 0.000 97.890 ~123.070 29.830
Moment 27 0.000 422130 | -663930 | 141.620
(kN.m) | &3 % | DB-24 0.000 377.980 320.090
DL-24 -289.610
% 3l%F max 0.000 377.980 -280.610 | 461.290
TOTAL 0.000 800.110 | -953540 | 461.710
= A &1 -88.690 22.100 -122.620 0.000
Shear | LA A & 27 4¢ -
(kN) St %2 ~37.420 9.800 ~48.950 0.000
27 -126.110 31.900 -171.570 0.000
DB-24 -94.040 ~108.630 13.230
&3t DL-24 69.880
35} % max -94.040 69.880 -108.630 13.230
TOTAL -220.150 | 101.780 | -280.200 13.230
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0 1 2 3 0 1 2 3
A A | 000 | 32495 | -540.86 111.79 0.00 386.16 | -343.89 | 248.62
al
q
;"} &4 & | 0.00 97.89 -123.07 29.83 0.00 97.89 -123.07 29.83
%
| 0.00 | 422.84 | -66393 141.62 0.00 484.05 | -466.96 | 278.45
DB-24 | 000 | 377.98 320.09 0.00 377.98 320.09
g
3t | DL-24 -289.61 -289.61
%
?‘Ef 0.00 | 377.98 | -28961 320.09 0.00 37798 | -289.61 | 320.09
TOTAL 0.00 | 800.11 | -953.54 | 461.29 0.00 862.03 | -756.57 | 598.54
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177.61/-48.00

ol = P HIEM S (kN-m) FCHE M & (kN)
oI M o TS g -
202.00/-48.00 204.00/-204.00
JUI e
ox1 B =5} LT s

184.00/-184.00

2RI 2= Aol T = "
153.86/-48.00 172.00/-172.00
1xH4 ol SHlist T i -
152.10/-48.00 156.00/-156.00

=

19 418 FEAY Y HuU/H &

THEME

49 7A=AT FH ] U5 (DB-24% 4 A sh)_vl 57k

(a) EWE

Moment| (kN.m) G1 2 A A G2 G3 G4 G5 2 A A G6
Il -0.04 | -84.12 | -59.62 | 5650 | 5651 | -59.59 | -84.16 | -0.04

. 2.?@@ -0.01 | -12221 | -75.72 | 142.62 | 14265 | -7554 | -122.42 | -0.01
3T 297 | -112.37 | -107.99 | -51.27 | -51.27 | -92.01 | -11247 | 296
4.2 7 2.92 | -318.70 | -243.33 | 147.85 | 147.89 | -227.14 | -319.05 | 291

gols | @slEMax | -027 | -44.04 | 18.02 | 150.75 | 150.78 | 18.02 | -34.29 | -0.27
Total 265 | -362.74 | -225.31 | 298.60 | 298.67 | -209.12 | -353.34 | 2.64

(b) Hetd

Shear (kN) Gl A A A G2 G3 G4 G5 2 A A G6
1344 6151 |-164.70 | -79.92 | -151 | 7620 | 16471 | 164.71 | -0.40

. 2.?@%_& 90.59 | -316.10 | -146.41 | -0.66 | 145.07 | 316.10 | 316.10 | -0.07
3845 | 13061 | -130.75 | -4762 | -9.44 | 3480 | 130.77 | 130.77 | -24.43
4.2 7 282.71 | -61155 | -273.95 | -11.61 | 256.07 | 61158 | 61158 | -24.90

Zgol5 | &slEMax | 23.08 | -31023 | -181.23 | -83.21 | 16227 | 310.33 | 310.33 | -2.76
Total 305.79 | -921.78 | -455.18 | -99.82 | 418.34 | 921.91 | 92191 | -27.66
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T 410 7t2A Y9 Y= (DB-24H = A8 U =712 A4
(a) RHE
Moment (kN.m) Gl A A A G2 G3 G4 G5 A A A G6
1.344 -0.04 -84.19 -59.62 56.60 56.51 -59.59 -84.16 -0.04
B ot | -001 | -12221 ] -75.72 | 14262 | 14265 | -7554 | 12242 -0.01
AL75 © ~ ~
N 3.3 T 2.97 -112.37 | -92.05 -51.27 -51.27 -92.01 | -112.47 2.96
4.2:7) 992 | -31877 | -22739 | 14795 | 14780 | -227.14 | -319.05 | 291
el | &sFMax 0.90 -85.00 -52.49 102.14 116.04 13.08 -38.62 -0.21
Total 382 | -403.77 | -279.88 | 250.09 | 26393 | -214.06 | -357.67 | 270
(b) Ae+e
Shear (kN) Gl |AAR| G2 G3 G4 G5 | AAA"]| G6
1.344 61.51 -164.70 | -78.92 -1.51 76.20 164.71 164.71 -0.40
e 2. 94 A 9059 | -316.10 | -146.41 | -066 | 14507 | 316.10 | 316.10 | -0.07
AL75 © ~ ~
N 3.3 T 130.61 -130.75 | -47.62 -9.44 34.80 130.77 130.77 -24.43
4.2:7) 98271 | -61155 | -272.95 | -11.61 | 256.07 | 61158 | 611.58 | -24.90
2al5 | ZotEMax | 4071 | -31321 | -19654 | -42.06 | 12588 | 26257 | 26257 | -2.61
Total 323.42 -924.76 | -469.49 | -53.67 381.95 874.15 874.15 -27.51
AzAGY ZAgae A - HAEWE AdugogzRE YR stz o
3 $ES AESAL MTEAYY gAY X 4119 2y $HEHAEES A1)~
2 (4.3)0.2 Abg sk AAE A JtEAGIE 22 WeE S AL dE A
& 2 % At
¥ 411 7tEAY AK
T 5 &
H3 774 (mm) H-800 x 300 x 14 x 26
9H A4 Zlem®) 7,290
AgdFadd sy Aw(em”) 104.72
34 F32 fa (MPa) 210
34 A2 va (MPa) 110
1) ¥4 HE
th=M/Z=(403.77/7290)%10°=55.39MPa < 210MPa O.K. (4.1)
2) Ad$4E A&
fv=S/Aw=(924.76/104.72)¥100°=88.31MPa < 110MPa O.K (4.2)
3 FAHATH AE
{(th/fa) 2+ (fv+fa)~2}=(0.264)"2+(0.803)"2=0.845 < 1.2 O.K (4.3)
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