


1. 일반사항

  1.1 사업명

     버스 쉘터

  1.2 건물 개요                                        1.3 구조 형식

구분 개요

위  치 서울시

용  도 버스쉘터

규  모 -      

구분 형식

구조형식 철골조

기초형식 -

 

  1.4 구조 재료

   ∙ 콘크리트 : fck=21 MPa 

   ∙ 철근 : fy=400 MPa(SD400)

   ∙ 철골 : fy=275 MPa(SS275)

  
  1.5 구조 설계 기준

   ∙ 건축물 내진설계기준 및 해설 2019(KDS41 17 00 : 대한건축학회 2019)

   ∙ 건축구조기준 및 해설 (KBC2016, 대한건축학회, 2016)

   ∙ 콘크리트구조기준 해설 (KCI2012, 한국콘크리트학회, 2012)

  1.6 구조 해석

   ∙ MIDAS GENw에 의한 3차원 구조 해석  ∙ MIDAS SDSw에 의한 기초 구조 해석

   ∙ MIDAS SET ART 의한 부재설계  ∙ BEST PRO에 의한 부재설계
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1. Design Information 
Design Code  KSSC-LSD16
Unit System  kN, m
Member No  36
Material  SS275 (No:1)

   (Fy =  275000, Es = 210000000)
Section Name  RF1 : 135x12 (No:3)

   (Rolled : RF1 : 135x12).
Member Length : 1.00000

Depth        0.13500 Web Thick    0.01200
Top F Width  0.06000 Top F Thick  0.01200

0.06

0.
13

5

0.
01

2

0.012

y

z

0.
08

4

0.030

Area         0.00220 Asz          0.00162
Qyb          0.00350 Qzb          0.00045
Iyy          0.00000 Izz          0.00000
Ybar         0.03000 Zbar         0.08363
Syy          0.00005 Szz          0.00001
ry           0.04307 rz           0.01032

2. Member Forces 
Axial Force Fxx = -0.0015  (LCB:   8, POS:J)

Bending Moments My  = -3.1637,  Mz  = -0.4559

End Moments Myi = -0.4401,  Myj = -3.1637  (for Lb)

Myi = -0.4401,  Myj = -3.1637  (for Ly)

Mzi = 0.01041,  Mzj = -0.4559  (for Lz)

Shear Forces Fyy  = 0.46635  (LCB:   8, POS:1/2)

Fzz  = 4.30773  (LCB:   4, POS:J)

3. Design Parameters 
Unbraced Lengths Ly  = 1.00000,     Lz  = 1.00000,     Lb  = 1.00000

Effective Length Factors Ky  =   1.00,  Kz  =   1.00

Moment Factor / Bending Coefficient
Cmy =   1.00,  Cmz =   1.00,  Cb  =   1.00

4. Checking Results 
Slenderness Ratio

        KL/r       =  96.9 < 200.0  (Memb:36, LCB:   8).................................... O.K

Axial Strength

        Pu/phiPn   =   0.002/295.178 =  0.000 < 1.000 ..................................... O.K

Bending Strength

        Muy/phiMny =  3.1637/12.0580 = 0.262 < 1.000 ...................................... O.K

        Muz/phiMnz = 0.45594/1.92812 = 0.236 < 1.000 ...................................... O.K

Combined Strength   (Compression+Bending)

        Pu/phiPn = 0.00 < 0.20

        Rmax = Pu/(2*phiPn) + [Muy/phiMny + Muz/phiMnz] = 0.499 < 1.000 ................... O.K

Shear Strength

        Vuy/phiVny   = 0.004 < 1.000 ...................................................... O.K

        Vuz/phiVnz   = 0.018 < 1.000 ...................................................... O.K
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1. Design Information 
Design Code  KSSC-LSD16
Unit System  kN, m
Member No  4
Material  SS275 (No:1)

   (Fy =  275000, Es = 210000000)
Section Name  C1 : H 125x125x6.5/9 (No:1)

   (Rolled : H 125x125x6.5/9).
Member Length : 2.60000

Depth        0.12500 Web Thick    0.00650
Top F Width  0.12500 Top F Thick  0.00900
Bot.F Width  0.12500 Bot.F Thick  0.00900

0.125

0.
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5
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00
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y

z

0.
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25

0.0625

Area         0.00303 Asz          0.00081
Qyb          0.01147 Qzb          0.00195
Iyy          0.00001 Izz          0.00000
Ybar         0.06250 Zbar         0.06250
Syy          0.00014 Szz          0.00005
ry           0.05290 rz           0.03110

2. Member Forces 
Axial Force Fxx = -10.351  (LCB:   8, POS:I)

Bending Moments My  = -15.102,  Mz  = 0.00000

End Moments Myi = -15.102,  Myj = -5.2440  (for Lb)

Myi = -15.102,  Myj = -5.2440  (for Ly)

Mzi = 0.00000,  Mzj = 0.00000  (for Lz)

Shear Forces Fyy  = 0.20345  (LCB:  22, POS:1/2)

Fzz  = 4.39695  (LCB:   6, POS:1/2)

3. Design Parameters 
Unbraced Lengths Ly  = 2.60000,     Lz  = 2.60000,     Lb  = 2.60000

Effective Length Factors Ky  =   1.00,  Kz  =   1.00

Moment Factor / Bending Coefficient
Cmy =   0.85,  Cmz =   0.85,  Cb  =   1.00

4. Checking Results 
Slenderness Ratio

        KL/r       =  83.6 < 200.0  (Memb:4, LCB:   8)..................................... O.K

Axial Strength

        Pu/phiPn   =  10.351/508.856 =  0.020 < 1.000 ..................................... O.K

Bending Strength

        Muy/phiMny = 15.1016/35.4004 = 0.427 < 1.000 ...................................... O.K

        Muz/phiMnz =  0.0000/17.7953 = 0.000 < 1.000 ...................................... O.K

Combined Strength   (Compression+Bending)

        Pu/phiPn = 0.02 < 0.20

        Rmax = Pu/(2*phiPn) + [Muy/phiMny + Muz/phiMnz] = 0.437 < 1.000 ................... O.K

Shear Strength

        Vuy/phiVny   = 0.001 < 1.000 ...................................................... O.K

        Vuz/phiVnz   = 0.033 < 1.000 ...................................................... O.K
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1. Design Information 
Design Code  KSSC-LSD16
Unit System  kN, m
Member No  24
Material  SS275 (No:1)

   (Fy =  275000, Es = 210000000)
Section Name  B1 : P 114.3x4.5 (No:2)

   (Rolled : P 114.3x4.5).
Member Length : 1.40000

Outer Dia.   0.11430 Wall Thick   0.00450

0.1143

0.0045

y

z

Area         0.00155 Asz          0.00078
Qyb          0.00302 Qzb          0.00302
Iyy          0.00000 Izz          0.00000
Ybar         0.05715 Zbar         0.05715
Syy          0.00004 Szz          0.00004
ry           0.03890 rz           0.03890

2. Member Forces 
Axial Force Fxx = -1.1238  (LCB:   4, POS:J)

Bending Moments My  = -2.5835,  Mz  = 0.52972

End Moments Myi = 2.06334,  Myj = -2.5823  (for Lb)

Myi = 2.06334,  Myj = -2.5823  (for Ly)

Mzi = 0.24627,  Mzj = 0.52948  (for Lz)

Shear Forces Fyy  = -0.3858  (LCB:   8, POS:1/2)

Fzz  = 4.05671  (LCB:   4, POS:J)

3. Design Parameters 
Unbraced Lengths Ly  = 1.40000,     Lz  = 1.40000,     Lb  = 1.40000

Effective Length Factors Ky  =   1.00,  Kz  =   1.00

Moment Factor / Bending Coefficient
Cmy =   1.00,  Cmz =   1.00,  Cb  =   1.00

4. Checking Results 
Slenderness Ratio

        KL/r       =  36.0 < 200.0  (Memb:24, LCB:   4).................................... O.K

Axial Strength

        Pu/phiPn   =   1.124/357.460 =  0.003 < 1.000 ..................................... O.K

Bending Strength

        Muy/phiMny =  2.5835/13.4349 = 0.192 < 1.000 ...................................... O.K

        Muz/phiMnz =  0.5297/13.4349 = 0.039 < 1.000 ...................................... O.K

Combined Strength   (Compression+Bending)

        Pu/phiPn = 0.00 < 0.20

        Rmax = Pu/(2*phiPn) + SQRT[(Muy/phiMny)^2 + (Muz/phiMnz)^2] = 0.198 < 1.000 ....... O.K

Shear Strength

        Vuy/phiVny   = 0.003 < 1.000 ...................................................... O.K

        Vuz/phiVnz   = 0.035 < 1.000 ...................................................... O.K
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 C1(베이스플레이트)
 ０２／１８／２０２０ １

Design Conditions

(1). Design Code and Materials
 -. Design Code :  KBC17-Steel(LSD)

 -. Concrete    :  fck =   21 N/mm2

 -. Plate       :  SS275 (Fy  =  265 N/mm2)

 -. Anchor Bolt :  KS:4.6 (Fu,anc = 400 N/mm2)

(2). Section Dimension
 -. Column Size  : ᅢ-125x125x6.5x9 

 -. Base Plate Size  : BxxByxtb  =  250 x 250 x 19 mm

 -. Anchor Bolt  : 4 - Φ30

 -. Bolt Location   : dx = 35,  dy = 35 mm

 

(3). Force and Moment
 -. Pu  =   13.50 kN

 -. Mux =   15.10,  Muy =    0.30 kN·m

 -. Vux =    0.20,  Vuy =    4.40 kN
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Check Base Plate : Bearing Stress
 -. Xc : Neutral Axis      =   116.27 mm

 -. fu,max  =  ε*Ec =     6.63 N/mm2

 -. ΦFn   =  Φ*0.85*fck A2/A1    =    19.64 N/mm2

 -. fu,max/ΦFn =  0.338    <     1.0     ---> O.K.

Check Anchor Bolt : Tensile Strength
 -. Tu,max =         40.11 kN

 -. Fnt   =  0.75*Fu,anc  =   300.00 N/mm2

 -. ΦTn  =  Φ*Fnt*Aanc =   159.04 kN

 -. Tu,max/ΦTn =  0.252    <     1.0     ---> O.K.

Check Anchor Bolt : Shear Strength
 -. Vuxy  =  Vux

2+Vuy
2   =     4.40 kN

 -. Tsum  =   ∑Tanc              =    78.84 kN

 -. ΦVn  =  Φ*0.55*(Pu+Tsum)   =    27.93 kN    >  Vuxy   ----> O.K.

Design Anchor Bolt : Develoment Length
 -. Tu =  Φ*FntAanc     =   159.04 kN

 -. Lh =  (Tu/2) / (0.70fckd)  =   180.32 mm

 -. LReq'd =  Lh+12d   =   540.32 mm (Hooked Bar)
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 C1(베이스플레이트)
 ０２／１８／２０２０ ２

 Force & Moment Diagram
▶ Base PL. X-X Moment, Rib PL. Moment ▶ Base PL. Y-Y Moment, Rib PL. Shear 

(Unit : kN·mm/mm)

2 2 2 -5 -8 -9 -9 -9 -8 -7 -7 -7 -7 -6 -6 -3 3 4 3 1

1 8 8 -6 -9 -9 -9 -9 -8 -7 -6 -6 -7 -7 -6 -4 8 8 2 1

1 7 7 -8-10-10-10 -8 -7 -5 -5 -6 -7 -7 -7 -6 7 7 2 0

1 1 -3-10-13-13-12 -8 -5 -4 -4 -5 -6 -9 -9 -9 -4 2 2 1

0 -1 -5-12-22-20 -8 -4 -3 -2 -2 -3 -4 -6-15-15 -7 -2 1 1

-0 -2 -5-12-18-17 -5 -2 -1 -0 -0 -1 -1 -4-12-12 -7 -3 -1 0

-1 -2 -5 -8 -8 -7 -5 -2 -1 0 0 -0 -1 -3 -5 -5 -5 -3 -1 -0

-1 -2 -4 -5 -5 -5 -3 -2 -1 1 1 -0 -1 -2 -3 -3 -3 -2 -1 -0

-1 -2 -3 -3 -3 -3 -2 -1 -1 1 1 0 -1 -1 -2 -2 -2 -1 -1 -0

-1 -1 -2 -2 -2 -2 -1 -1 -0 1 1 0 -0 -1 -1 -1 -1 -1 -0 -0

-0 -1 -1 -1 -1 -1 -1 -0 0 1 1 0 0 0 0 0 0 -0 -0 -0

-0 -0 -0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0

-0 0 1 1 1 1 1 0 0 0 0 0 1 1 2 2 2 1 1 0

-0 0 1 3 3 3 2 1 0 0 0 0 1 3 4 4 4 2 1 -0

-0 0 2 5 8 8 3 1 1 1 1 1 2 3 10 10 6 2 1 -0

-0 0 2 5 10 10 5 4 3 3 3 3 4 5 11 12 6 2 0 -0

-0 0 2 4 6 6 6 4 3 3 3 3 5 6 7 7 5 2 1 -0

-0 0 2 3 4 4 4 4 3 3 3 3 4 5 5 5 3 2 1 -0

-0 0 1 2 3 3 3 3 3 2 3 3 3 4 4 3 3 1 0 -0

-0 0 1 2 2 3 3 3 3 2 3 3 3 3 3 3 2 1 0 -0

2 1 1 1 0 -1 -1 -1 -2 -2 -2 -1 -1 -1 0 1 1 1 1 1

3 8 7 1 -2 -3 -3 -4 -4 -3 -3 -3 -3 -3 -2 1 6 7 2 1

3 8 7 -3 -6 -6 -7 -6 -5 -5 -5 -5 -6 -6 -5 -4 6 7 1 -1

-4 -5 -7 -9-12-14-12 -9 -6 -5 -5 -6 -8-11-13-11 -8 -6 -4 -3

-6 -7 -8-11-20-21-14 -9 -6 -5 -5 -6 -9-14-19-17 -9 -7 -5 -4

-6 -7 -8-11-19-17 -7 -4 -2 -2 -2 -3 -4 -7-15-16 -9 -7 -5 -5

-6 -7 -7 -9 -4 -1 -1 -1 -0 0 0 -0 -0 -1 -1 -3 -7 -6 -5 -5

-6 -6 -6 -5 -3 -1 -1 -1 -0 0 0 -0 -0 -1 -1 -2 -4 -4 -4 -4

-4 -4 -4 -3 -2 -1 -1 -1 -0 0 0 -0 -0 -1 -1 -1 -2 -3 -3 -3

-3 -3 -2 -2 -1 -1 -1 -0 -0 0 0 -0 -0 -0 -1 -1 -1 -2 -2 -2

-2 -2 -1 -1 -1 -1 -0 -0 -0 0 0 0 -0 -0 -0 -1 -1 -1 -1 -1

-1 -1 1 0 -0 -0 -0 -0 0 0 0 0 0 0 -0 0 1 1 1 1

1 2 2 2 1 0 0 0 0 0 0 0 0 0 0 1 2 2 2 2

2 2 3 4 2 0 1 0 0 0 0 0 0 1 1 3 5 4 3 2

2 3 4 6 11 12 8 6 6 5 5 6 6 8 13 12 7 5 3 3

2 3 4 6 13 15 13 11 10 9 9 10 11 13 16 13 7 5 3 3

2 3 4 6 8 10 10 9 8 8 8 8 9 11 11 9 6 4 3 2

1 2 3 4 4 5 5 6 5 5 5 5 6 6 5 5 4 3 2 2

1 1 1 2 2 2 2 3 3 3 3 3 3 2 2 2 2 1 1 1

0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0

 

Check Base Plate : Moment Strength
 -. Mu,max = Max[Mux, Muy]  =    13.00 kN·mm/mm

 -. Zbp   =  tb2/4         =       90 mm3/mm

 -. ΦMn  =  Φ*Fy*Zbp     =    21.52 kN·mm/mm

 -. Mu,max/ΦMn   =  0.604    <     1.0     ---> O.K.
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