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            Abstract
          
        

        
          본 연구에서는 라멘구조의 단면효율성을 개선하는 방법을 마련하기 위하여 H형강을 활용한 프리스트레싱 도입 합성형 라멘구조를 제안하였다. 이를 위하여 H형강과 전단연결판의 단면효율성 분석하여 적절한 라멘구조 단면을 개발하였으며, 프리스트레싱 도입 H형강 합성형 라멘구조의 시공절차를 마련하였다. 제안된 시공절차를 활용하여 구조실험체를 제작하고, 하중재하실험을 진행하였다. 하중재하실험 결과로부터 하중이 증가함에 따라 발생하는 프리스트레싱 도입 H형강 합성형 라멘구조의 하중저항거동을 평가하였다. 또한, 구조해석을 통하여 프리스트레싱의 효과를 검토하였으며, 하중저항거동을 하중재하실험 결과와 비교 및 평가하였다.

        

        
          
            초록
          
        

        
          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.

        

      

      
        Keywords: 
Composite rahmen structure, Prestressing, H-shaped steel, Loading test, Structural analysis
키워드: 합성형 라멘구조, 프리스트레싱, H형강, 하중재하실험, 구조해석

      

    

    

  
    
      Acknowledgments
      이 논문은 2023년 현대건설㈜ 기술공모전 과제의 지원을 받아 수행된 연구임 (T-24-00057)

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Hwang, W.S., Park, M.S., and Kim, Y.P. (2007) Strength Evaluation of Steel Box Beam-to-Column Connections with Axial Load, Journal of Korean Society of Steel Construction, KSSC, Vol.19, No.1, pp.117–127 (in Korean).
        

        
          	
            
              2. 
            
          
          	Shin, K.-S., and Han, H.-S. (2019) Behavior Analysis of IPM Bridge and Rahmen Bridge, Journal of the Korea Academia-Industrial Cooperation Society, KAIS, Vol.20, No.4, pp.597–605 (in Korean).
        

        
          	
            
              3. 
            
          
          	Park, S.-J., Kim, Y., Kim, I., Cho, S., Hong, N., and Kang, D.-H. (2020) Estimation of Optimal Opening Rate of Rahmen Bridge with Open Wall through Moment Analysis of Corner, Journal of the Korean Society of Hazard Mitigation, KOSHAM, Vol.20, No.4, pp.173–184 (in Korean).
			[https://doi.org/10.9798/KOSHAM.2020.20.4.173]
		
        

        
          	
            
              4. 
            
          
          	Cheon, J.U., Lee, S.H., and Kim, S.-H. (2020) Structural Stability of Multi-Functional Support for Rahmen Bridge, Journal of Korean Society of Steel Construction, KSSC, Vol.32, No.6, pp.417–426 (in Korean).
			[https://doi.org/10.7781/kjoss.2020.32.6.417]
		
        

        
          	
            
              5. 
            
          
          	Jeong, Y.-J., Kim, S.-H., and Chun, J.-U. (2019) Buckling Stability of Rahmen Bridge Combined with Girder Lower Flange and Bearing, Journal of the Korean Society for Advanced Composite Structures, KOSACS, Vol.10, No.4, pp.61–66 (in Korean).
			[https://doi.org/10.11004/kosacs.2019.10.4.061]
		
        

        
          	
            
              6. 
            
          
          	Kim, W.-J., Jung, H.-H., and Lee, S.-Y. (2006) A Study on Crack Control of Early-Aged Reinforced Concrete Rahmen Bridge, Journal of the Computational Structural Engineering Institute of Korea, COSEIK, Vol.19, No.1, pp.15–25 (in Korean).
        

        
          	
            
              7. 
            
          
          	Lee, J.H., Choi, I.R., Kim, D.K., and Jung, S.J. (2024) Experimental Study on the Flexural Performance of U-Shaped Composite Semi-Slim Floor Beams, Journal of Korean Society of Steel Construction, KSSC, Vol.36, No.2, pp.103–112 (in Korean).
			[https://doi.org/10.7781/kjoss.2024.36.2.103]
		
        

        
          	
            
              8. 
            
          
          	Lee, K., Kim, D., Jeon, S., Noh, H., Heo, W., and Chun, S. (2023) Experimental Evaluation of Compressive Strength of Steel-Concrete Composite Column S-LFC Reinforced with H-Shapes in the Center of All Four Sides, Journal of Korean Society of Steel Construction, KSSC, Vol.35, No.5, pp.293–302 (in Korean).
			[https://doi.org/10.7781/kjoss.2023.35.5.293]
		
        

        
          	
            
              9. 
            
          
          	Kim, J., Kim, D., and Lee, K. (2022) Seismic Performance Evaluation of Connection with New Inner Diaphragm between Steel Composite Column (POSCO-Column) and Built-up H-Beam, Journal of Korean Society of Steel Construction, KSSC, Vol.34, No.6, pp.401–410 (in Korean).
			[https://doi.org/10.7781/kjoss.2022.34.6.401]
		
        

        
          	
            
              10. 
            
          
          	Ahn, Y.-S., and Chung, J.-S. (2012) Experimental Study for Development of the Steel-Concrete Composite Rigid-Frame Bridge Integrated with PS Bar, Journal of the Korean Society of Safety, KOSOS, Vol.27, No.4, pp.50–61 (in Korean).
        

        
          	
            
              11. 
            
          
          	Lee, S.-Y., Ahn, Y.-S., Oh, M.-H., Chung, J.-S., and Yang, S.-D. (2012) An Experimental Study on the Girder-Abutment Connection for the Steel-Concrete Composite Rigid-Frame Bridge Integrated with PS Bars, Journal of the Korea Concrete Institute, KCI, Vol.24, No.4, pp.453–463 (in Korean).
			[https://doi.org/10.4334/JKCI.2012.24.4.453]
		
        

        
          	
            
              12. 
            
          
          	Choi, J.W., Jang, M.J., Cheon, J.U., and Yoon, S.J. (2015) An Experimental Study on the Structural Behavior of Steel-Concrete Composite Rahmen Bridge with Hinged End Supports, Journal of Korean Society of Steel Construction, KSSC, Vol.27, No.2, pp.195–205 (in Korean).
			[https://doi.org/10.7781/kjoss.2015.27.2.195]
		
        

        
          	
            
              13. 
            
          
          	Ok, J.-H., and Yhim, S.-S. (2019) Behavior and Improvement of Construction Crack Occurred on Anchorage of PSC-Edge Girder Rahmen Bridge, Journal of the Korea Academia-Industrial Cooperation Society, KAIS, Vol.20, No.5, pp.569–576 (in Korean).
        

        
          	
            
              14. 
            
          
          	Ministry of Land, Infrastructure and Transport (2016) Korea Highway Bridge Design Code (Limit State Design Method), MOLIT (in Korean).
        

        
          	
            
              15. 
            
          
          	MIDAS Information Technology (2021) Midas Civil On-Line Manual, MIDAS IT.
        

      

    

    

  OEBPS/images/big_36_6.jpg
et fon Kssclournal or ke I55Nprin)_ 1226
fonl

stxZd A Zss| =2l
H36H H6S(SH H193%) 2024 128

JOURNAL OF KOREAN SOCIETY OF STEEL CONSTRUCTION
VOL.36 NO.6 December 2024

S 2ol 498 el 4 229 49 Gvel B Rk B

T RS A A SIS B 4 HEoAE 3
AT TR S WS B0 Pl B 1 2

P PP TE R B e

a3

2 333304

FRRA LA ST T8 2 RS

SR AR S A1 DIOH 242 v
A1 STS B A Al S 54 54 24

T RS20 UMY @4 QO A AT A

SR B HY S LS B

Fefiso} 8 A5 olol s ek A Al

PR R

Atks 2% 40 BIASY Y 7AE 24 W

P22 HES ) B ] A AU W

‘ AR d61~4T1
1oy SHNKGHSICFIVIS ISIE AR 4 1) ey
45 e






OEBPS/images/_common/images/crossref.gif





