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Abstract - In this study, a prestressed composite rahmen structure using H-shaped steel was proposed to improve the
cross-sectional efficiency of rahmen structures. The cross-sectional efficiency of the H-shaped steel and shear connectors was
analyzed to achieve this goal, and an appropriate cross-section for the rahmen structure was developed. The construction process
for the prestressed composite rahmen structure using H-shaped steel was also developed. The proposed construction process
was used to fabricate a structural specimen, and a loading test was conducted. Based on the loading test results, the load-resistant
behavior of the prestressed composite rahmen structure using H-shaped steel was evaluated as the load increased. Additionally,
the effect of prestressing was examined through structural analysis, and the load-resistant behavior was compared and evaluated

against the loading test results.
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(a) Installation of earth anchor and steel in abutment

I //;p]ied prestressing 'y\\ I
(4 AN

(b) Application of prestressing for steel in abutment

* Assembly of center girder -

A

(c) Center girder assembly

3
Pouring and cast of concrete

(d) Cast of concrete and arrangement of rebar

Pre-stressed

§ E’ ~— I
Removal of prestressing o

(e) Removal of prestressing after concrete curing (pre-stressed)

Fig. 1. Construction process of prestressing composite
rahmen structure
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Fig. 2. Composite girder section with connecter
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Table 1. Details of composite girder with connecter

Plastic

No. Spec. I[’N? moment [IMPR| MSW [kv>/ 1
mm [KN-m] g/m

1 H900 180.8 | 7,607.1 |1.00| 31.30 | 243

2 Max H900 | 190.5| 9,410.2 |1.24| 30.65 | 307

3 | H900 +1200 | 190.5| 9,989.6 |1.31| 37.70 | 265
4 H800 + 1300 | 180.6 | 9,467.0 |1.24| 38.80 | 244

Max

5 HR00 + 1300 190.5 ] 10,592.9 | 1.39| 38.66 | 274
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Fig. 3. Composite girder section with connecter and
covering plate

Table 2. Details of composite girder section with connecter
and covering plate

Plastic

No. Spec. lEanm? moment | MPR | MSW [kvjm]
[KN-m] &
1 H900 180.8 | 7,607.1 | 1.00 |31.30 | 243
2 | H700 +1200 | 175.3| 7,984.8 | 1.05 |33.69| 237

H600 +1300 | 154.2| 7,373.6 | 0.97 |35.11| 210

4 121({)8(?:);,13 190.5 | 10,772.7 | 1.42 |36.27| 297
5 13138(1_051) 190.5 | 10,193.8 | 1.34 |37.62| 271
6 I;I)Z)Of é.P 190.5 | 11,595.2 | 1.52 |39.04| 297
7 I;(I)?)Of é.P 190.5|11,016.3 | 1.45 | 40.65| 271
8 IZP(I)%OE é.P 168.1 | 7,586.8 | 1.00 |35.96| 211
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MPR

Covering Plate (C.P)

~(Ora) H900 / b) H700+1200 / ¢) H700+1200+C.P / d) H700+1200+C.P(SM460)

A 1) H900/ 2) F600+1300 / 3) H600+1300+C.P / 4) H600+1300+C.P(SM460)

(a) MPR (Plastic moment ratio)

4

39+

364

MSW (kNm/kg)

334

1 Covering Plate (C.P)
30

~(O- =) H900 / b) H700+1200 / c) H700+1200+C.P / d) HT00+1200+C.P(SM460)
F 1) H900 / 2) H600+1300 / 3) H600+1300+C.P / 4) H600+1300+C.P(SM460)

(b) MSW (Plastic moment per kg)

Fig. 4. Comparison of MPR and MSW for same girder height
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Table 3. Steel material properties for structural test and analysis

H390X300X10X16

E—
250

(b) Center girder

Fig. 5. Cross-section for loading test specimen

Standard Grade Yiel[dNi;rj]ngth Tensi[;e;[;t;]ength
30(?:-81821 20 SM355A 385 520
a0 o [ sMassal 399 554
20?143 ) 14 | 55275 329 475

Table 4. Concrete material properties for structural test and

analysis
Location Compressive strength [MPa]
Foundation 359
Abutment 38.8
Slab 34.0
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Step 4. Assembly of girder

Step 1. Installation of foundatlon

Step 2. Assembly of abutment and crossing
zone girder

Step 3. Application of pre-stressed for
crossing zone girder

Fig. 6. Construction process of loading test specimen
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Fig. 8. Measurement point of stain and displacement
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Fig. 9. Material properties for structural analysis
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Load Condition
Boundary Condition
* 2-point load
* Foundation: Fixed
* Distance between load point: 800mm

Fig. 10. Boundary and load condition
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