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배경 및 목표 Ⅰ 

연구내용 Ⅱ 

연구결과 Ⅲ 

추가 연구 계획 Ⅳ 
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목표 

○ SC-RC 베이스플레이트형 접합부 설계 이론 연구 

○ 실험을 통한 설계 이론 검증 

○ 접합부 설계 기술 개발 및 인허가 획득 

배경 

○ APR+ 기술개발 (1,2단계) 연구개발 (2008~2012) 

○ KEPIC SNG, “강판콘크리트구조” 추록 발행 (2015, 2016) 

○ 2차 특정기술주제보고서(접합부) 인허가 진행 중 
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1. 설계방법 개발 

2. 실험 연구  
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 베이스플레이트형 접합부 형상 
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 전강도 설계법 
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KEPIC SNG 8.1.3 

AISC N690 ACI 349 



 하중 전달 구조 
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 하중전달 - 인장력 
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 하중전달 - 면외휨 
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 하중전달 – 면외전단, 면내전단 
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 설계방법 
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- Tie Plate 

- Base Plate 

- Wing Plate 



 설계방법-Tie Plate 
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T3 = T4 = 1.25As.rFy.r (전강도 설계법) 

𝑇𝑟𝑒𝑞,𝑡𝑝 =

𝑁𝑟
2 ×

𝑡𝑤𝑎𝑙𝑙
2 −

𝑡𝑝

2 − (𝑇3 × ℎ3 + 𝑇4 × ℎ4) 

ℎ𝑡𝑝

Required Strength 

Plate Design 



 설계방법-Base Plate 
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- Yield Line Analysis (per AISC DG 16) 

Required Strength Plate Design 



 설계방법-Wing Plate 
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Demand at A-A 

   Shear = P (=1.25As.rFy.r) 

   Flexure = P x e 

Available Strengths at A-A per AISC manual Part 15 

                                      Flexure (ϕ=0.9)  

 

Demand at B-B 

   Normal = P cosθ   

   Shear = P sinθ 

   Flexure = 

 

Available Strengths at B-B per AISC manual Part 15 

   Normal (ϕ=0.9) 

   Shear (ϕ=1.0)  

   Flexure (ϕ=0.9)  

 

Interaction of normal and flexural strengths at B-B p

er AISC manual Part 15 

 



 실험 종류 
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면외휨

면외휨

면외전단

면외전단

면내전단

면내전단

Coupler Double Nut 



 실험체 제원 - 면외휨실험 
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Test Specimen - OOPF 
– 36 in. wide, 36 in. deep 
– Concrete (fc’ = 4000 psi, expected fc’ = 6000 psi) 
– RC 

- Gr. 60 #14 rebar @ 9 in. 

- Gr. 60 #4 stirrup @ 9 in. 

– SC 
- 0.75 in. thick Gr. 50 plate 

- 2.0 in. thick Gr. 50 base plate 

- 1.0 in. thick Gr. 50 wing plate 
- 1 in. stud anchor @ 9 in. 

- Gr. 60 #8 rebar (ties) @ 18 in. 



 실험체 제원 - 면외전단실험 
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Test Specimen - OOPV 
– 18 in. wide, 36 in. deep 
– Concrete (fc’ = 4000 psi, expected fc’ = 6000 psi) 
– RC 

- Gr. 60 #14 rebar @ 9 in. 

- Gr. 60 #4 stirrup @ 9 in. 

– SC 
- 0.75 in. thick Gr. 50 plate 

- 2.0 in. thick Gr. 50 base plate 

- 1.0 in. thick Gr. 50 wing plate 
- 1 in. stud anchor @ 9 in. 

- Gr. 60 #7 rebar (ties) @ 18 in. 



 실험체 제원 - 면내전단실험 
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Test Specimen - IPV 
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1. 실험 전 해석 

2. 결과분석  
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 해석 개요 

- 해석프로그램 : ABAQUS, LS-Dyna 

- 해석 모델 

    Rebar, Steel Plate, Concrete : C3D8R (8 node element) 

    Stirrups, Stud & ties : 2 node beam element 

    General contact between steel faceplate and concrete 

    Rebars and stirrups embedded in RC 

    Base plate, wing plate, studs, and ties embedded in SC 
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 해석 결과 

- 면외휨 해석 
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 해석 결과 

- 면외전단 해석 
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 해석 결과 

- 면내전단 해석 

330 kips 
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LATER 
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 면내 전단 실험 
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- 목적: 다양한 설계 변수의 영향 확인 

- 매개변수: 재료(Steel Strength, Concrete Strength),  

                 형상(Plate Thickness, tie plate area 등) 

- 실험 검증 해석을 통한 모델 검증 (ABAQUS, LS-Dyna) 

- 설계방법 검증 

 매개변수 연구 

- 일정: 2019년 8월 말  




